
American Meteorological Society 
University Corporation for Atmospheric Research

Tape Recorded Interview Project 

Interview with Vincent E. Lally 

Interviewer: Will Kellogg 
July 13, 1993

Kellogg: This is the 13th of July, 1993, and this is Vin Lally, and the interrogator is a friend 
of Vin Lally's, Will Kellogg. We are sitting here in Boulder, Colorado, and we are 
going to hear about what Vin has done.

Vin, I'd like to start out with you telling about the usual things--where were you born, 
and where did you go to school--then we'll get into the more exciting things later on.

Lally: I was born in Brookline, Massachusetts, back in 1922. I went to school in 
Brookline, and Brookline High. Then I went to a Jesuit school, Boston College, and 
while I was there the war broke out and the Jesuits converted us to physics and calculus 
in order to get us into the Navy V-7 programs. About a week later, I figured out I knew 
more about calculus than the good Jesuits, so I switched to MIT. I had bad eyes. The 
only place I could get into the service was as an aviation cadet in meteorology, so I went 
out to the University of Chicago in 1943. In Chicago in those days Robert Hutchins felt 
that earning a degree was an impediment to education. If you stayed for more than a few 
weeks, they gave you a degree. The course was 9 months and I received a degree in 
meteorology.

Kellogg: A Master's?

Lally: No, a Bachelor's degree. Then I went on to the radar school at MIT and Harvard, 
and out to the Pacific where I operated a couple of radar sets in the last year of the 
war.

Kellogg: Did you stop off at the Signal Corps Labs to get training on the radars on the 
way?

Lally: Yes--well, we just staged pretty much from the Signal Corps Labs. Our radar training 
was at the MIT-Harvard radar school where we got acquainted with the SCR-584 
radar set.

Kellogg: How long did it take to get acquainted with it? How long was the course?
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Lally: Seven months. We became the first radar-meteorologists. I came back from the war 
and returned to MIT for an EE degree.

The thing in those days was business administration, I thought, so I stayed on and 
received a Master's in Business Administration from the Sloan School. Then when I 
went out in a business, I decided I liked science and engineering, so I never pursued 
that part of my education.

That first job was with the Friez Instrument Division of Bendix. I designed 
meteorological equipment. After two years I went up to the Geophysics Research 
Directorate of the Cambridge Research Laboratories in 1951 shortly after it was 
formed, and eventually had a job as chief of meteorological equipment development.

Kellogg: At that point you became a civil servant in the Air Force.

Lally: Yes. That was a lot of fun. People said nasty things about civil service, but in 
those days, the Air Force was a very gung-ho operation and we did exciting things. 
Like something you're acquainted with: Project 119-L. I'm not sure whether it's still 
classified, but we flew balloons over Russia.

Kellogg: I've got to tell you then that you and I were both involved in 119-L, or "Moby
Dick," and if you go to the Air and Space Museum in Washington, you'll see all your 
packages and pictures of the package and so forth, so it's obviously a matter of history.

Lally: It was a fun time. At that time, when you had a project that was important, and 
people had good ideas, they were allowed to run with them.

Kellogg: What was your role in Moby Dick, or 119-L?

Lally: I was somewhat peripheral to it. Colonel Paul Worthman was in charge of the
laboratory from which all of these programs came, and I was in charge of the weather 
equipment development and its #2 man. So although I was not directly on the 119-L 
program, whenever he was out I sat at his desk.

During that time, I got acquainted with scientific ballooning and zero-pressure balloons, and 
figured there must be a better way to fly balloons for long periods of time. I came up 
with the idea that if you could build a super-pressure balloon, it could fly forever. A 
balloon which didn't have to have a hole in the bottom of it to let out the gas when it 
got hot, and didn't have ballast to throw away at night to keep it up--if you just kept it 
over pressure day and night, and kept enough over pressure-- it wouldn't know the 
difference between night and day. At the time I presented this concept there were no 
materials suitable materials available, but they were on the DuPont drawing board. I 
kept pushing for the concept and we had a lot of fun.

Kellogg: I think you should mention that the Air Force got into the zero-pressure balloons 
at Holloman for a long time. It was a big program, watching these big balloons.
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Lally: Yes, the Holloman balloons were with scientific payloads which flew for a day or 
two. On the flights over Russia we were trying to fly for five days to get across Russia 
into the Pacific where the payloads could be recovered.

Kellogg: Were you involved at all in developing the recovery system?

Lally: No. That was a marvelous engineering job that was done by All-American
Engineering. Again, I was peripheral to this. To recover the payload they just sent a 
command up to the balloon which was flying at 50,000 to 80,000 feet. The payload 
came down on a parachute and was snatched in mid-air by a hook on a C-119 aircraft. 
In the actual operations, that system was never used. I think they felt that it was too 
dangerous an operation for the the crew. So they let the payloads go into the water 
where the C-119's dropped markers and beacons for recovery by basically the entire 
Pacific fleet.

Years later the technique was used with the Discoverer satellite which took pictures 
for several days and then dropped a picture packet near Hawaii. The packet was 
snatched by the C-119 aircraft using the technique developed for Project 119-L.

Kellogg: I rode in a "Flying Boxcar" during one of the earliest efforts to develop that 
snatch technique...

Lally: I stayed with the Cambridge Research Laboratories for a total of seven years. At 
that time, a number of the Cambridge people decided it would be pleasant and 
profitable to set up a profit-making company and move some of the fine people and 
technologies of the Geophysics Research Directorate (GRD) over to the private sector. 
At that time, they decided that meteorological equipment was too close to the Air 
Force to be privatized, and so I was not involved in that switchover. Lured by funds 
provided by Laurence Rockefeller most of the good people at the left and joined the 
Geophysics Corporation of America, which I think basically killed the GRD as a great 
research facility. During that turmoil, a young theoretical meteorologist named Bob 
White was put in charge of our program of meteorological equipment development, 
which I thought was obscene, so I left. Which was kind of ironic because many, many 
years later Bob White came to NCAR and one of the things he tried to push for was a 
national meteorological equipment development laboratory. He never succeeded, but 
it was one of the strange fallouts in those days.

I went into a little company in Philadelphia from there, and I kept pursuing this idea of 
super-pressure balloons.

Kellogg: What was the company in Philadelphia?

Lally: It was called Teledynamics. It was a telemetry outfit, which was hopefully
expanding in a lot of areas. Like most other American industries, when things were 
going well, they decided they didn't need to put money into research: and when things
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were going poorly, they didn't have any money to put into research. It was an 
interesting three years of my life there. I was chief scientist and we developed a 
number of weather equipment devices. We did get a major piece of something called 
"The Weather System," (433-L), which I had initiated at GRD. It was the big Air 
Force weather system that was going to change the world. Unfortunately, the rest of 
the world didn't share the Air Force's opinion that the Air Force should run the 
national weather system - including all communications, all observations and all 
forecasts.

At Teledynamics, we tied in with Travelers'--Tom Malone, Bob White and others. We 
were successful in getting the award for the observing system for 433-L. We built 
some systems until the people in charge at United Aircraft discovered that our part of 
433-L had all of the money in it, and so they started squeezing us. Most of the 
equipment developments then were transferred to other United Aircraft groups. 
Eventually the competing interests in the US forced the Air Force out of the whole 
idea of a military-developed national weather system. But lots of good things came 
out of it.

Kellogg: In your opinion, was it a good system or was it, as some people have said that 
really it was too complicated--sort of they tried to do everything at once.

Lally: I think it was a good system. People didn't recognize that it was basically a 
communications system: the communications system that the National Weather 
Service is still trying to put in place. Our concept in those days was that all weather 
data went through a common pipeline and would be pulled off by customers 
depending on what type of data they wanted. All of the data would be keyed; we had 
a high-speed pipeline that was designed by AT & T at no cost to the military. But 
what killed it, I think, was that the FAA had just invested a lot of money in something 
quite wonderful--100 words per minute teletype. We were promising something like 
2-3,000 words per minute capability in our communications system. A gentleman 
named George Guy who was running the Weather System--

Kellogg: I remember George.

Lally: --sold out to the FAA that the 100-word-per-minute teletype that they had
invested in would be part of the system, and from then on there was no place for it to 
go.

Kellogg: Too slow for what you wanted.

Lally: Oh, yes. So everything from then on was compromised. Plus everybody else was 
picking at the system. The Navy backed out...and the way it went. But that was a 
fascinating time.

About this time along came the word that the National Center for Atmospheric Research was 
going to be in Boulder, Colorado, with Walter Roberts in charge. So I wrote a letter to
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Walter and told him about my dreams of having a national weather equipment 
development instrumentation laboratory, and this was the right place to put it. So 
Walt had me come out to visit him and agreed with me that this would be an important 
facility, but first off, he needed a national scientific balloon facility.

Kellogg: He already saw the need?

Lally: What happened--this is hearsay now because this happened before I got together 
with Walt--

Kellogg: What year is this?

Lally: This is 1960, going into 1961. Walt had planned to have, as the first NCAR 
facility, the aircraft research facility. He held a meeting in Washington to come up 
with ideas on what it would consist of, where it would be located, what it would do. A 
number of the people, a number of the most influential people at this meeting said,
"We know how to fly airplanes, but what we need to be able to do is fly balloons. 
Right now we're beholden to the Air Force, which has security restrictions with 
respect to balloons, and we would like you to set up a national scientific balloon 
facility." So that's how--anyway Walt then proposed that I run the National Scientific 
Balloon Facility.

Kellogg: In 1960, how many scientists were using these big balloons?

Lally: I would think there were about ten groups in the United States--

Kellogg: That many.

Lally: --that were using the balloons. NYU was big, the University of Chicago, MIT 
was starting. Of course, the most important user was Minnesota with Nye and 
Winkler, who were so dissatisfied with the status of balloon development that they did 
most of the development of zero-pressure scientific balloons as we know them. They 
wrote the book, and they were sponsored by the Office of Naval Research, I believe.

Those were fascinating days. Then I came out here to NCAR in May, 1961. NCAR did not 
have at that time any place to put us. Ed Wolff and Thornton Fry arrived on the same 
1st of May, and the only other members of NCAR at the time were the NCAR 
matriarchy --Natalie Miller, Mary Andrews, Harriet Hunter, a few others...

Kellogg: K ay________________________, whatever she was--

Lally: She was involved with HAO, I think directly.

In any event, I had to go back to Philadelphia for a couple of months until we had a place to 
work. Our first place that summer of 1961, was the Armory on campus. We then
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started to establish our little scientific ballooning group and decide where we would 
put our first major facility.

Kellogg: This was one of the earliest ventures that NCAR undertook.

Lally: It was the first--the only other group that was active was Jim Lodge's chemistry 
group that came in then, that summer, and they set up in the Armory, three or four 
people, lab equipment and a few chemicals. That first summer we had a lot of visitors. 
There were very few permanent staff. We had people like Ed Lorenz who came in as 
full-time summer visitors for many years. Seymour Hess and other fine people gave 
NCAR some of its early character. Phil Thompson was in charge of the laboratory 
science for NCAR, but he did not arrive on the scene fulltime until he finished his Air 
Force military commitments. He was in, I think, for most of that first summer. Dan 
Rex had been brought in to set up all of the facilities, but again he had his Navy 
commitments to complete. It was an interesting summer, and of course Walter 
Roberts was in the middle of everything in those days. He could not get rid of the 
habits that he was forced to acquire running the High Altitude Observatory. He had 
had to run this on a very close budget for many, many years. When we started up, we 
had rental cars and Walter had all the radios removed from the rental cars to save two 
dollars a month on rental fees. In any event, his wonderful style permeated the whole 
organization. The dignity of science, and there wasn't this bureaucracy feeling of 
"we're going to grow, we're going to be big," and so on. The feeling was "we're going 
to be good, we're going to bring in good people, and we're going to have various little 
intellectual cells here which would prosper, and then we will have the community 
visiting us in this idyllic situation to re-inspire us. Then we will have facilities to 
serve the university community."

That was Walt's philosophy. That summer all of our meetings were at Walt's home. If we
had visitors for a little meeting, we would entertain them at our own homes. Walt had 
a closet in his house on Bluebell and we had to go to that closet and pick out the liquor 
that we would use appropriately for the occasion, and then return the excess. But it 
was great fun, working in that environment in those days.

Kellogg: How many people did you have that summer, just yourself at that point?

Lally: No, no, we built up a staff quite quickly of about ten people. Ernie Litchfield was 
one of the first, and then we brought in a number of other engineers. Tom 
Billhorn...we grew from that point. We were spending most of the money. The first 
year's budget for NCAR, I believe, was $600,000, of which we spent $250,000.

Kellogg: On the instrumentation group that you headed?

Lally: Yes. Because our charter--even then we had a scientific advisory panel of
distinguished university people telling us what needed to be done. And they told us at 
that time, "We need better basic instrumentation for balloons." Telemetry systems,
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c o n t r o l  s y s t e m s ,  l a u n c h  t e c h n i q u e s  a n d  s o  o n .  N o t  j u s t  b e t t e r ,  m o r e  r e l i a b l e  b a l l o o n s .  

S o  t h a t ' s  w h e r e  w e  d i d  t h i s  v e r y  m a j o r  d e v e l o p m e n t .

K e l l o g g :  D i d  y o u  a n t i c i p a t e  t h a t  N C A R  w a s  g o i n g  t o  r u n  a  b a l l o o n  l a u n c h i n g  f a c i l i t y  a s  i t ,  

o f  c o u r s e ,  d i d  i n  P a l e s t i n e  l a t e r ?

L a l l y :  W e l l ,  I  f e l t  t h a t  w a s  e s s e n t i a l .  W a l t  w a n t e d  u s  t o  t r y  t o  o p e r a t e  o u t  o f  H o l l o m a n  

A i r  F o r c e  B a s e  j o i n t l y ,  i n  s o m e  w a y ,  a n d  I  k n e w  t h a t  c o u l d  n o t  w o r k .  F o r  o n e  t h i n g ,  

f o r e i g n  s c i e n t i s t s  h a d  d i f f i c u l t y  j u s t  g e t t i n g  o n t o  t h e  p r o p e r t y .  M a r t i n  S c h w a r z s c h i l d ,  

w h o  h a d  t h e  S t r a t o s c o p e  I I  p r o g r a m ,  d e s p e r a t e l y  w a n t e d  a  n e w  f a c i l i t y  a n d  s o  t h e  

s c i e n t i f i c  a d v i s o r y  p a n e l  c a m e  o u t  s t r o n g l y  t h a t  w e  m u s t  h a v e  a  f a c i l i t y  a s  w e l l  a s  

t h e s e  e q u i p m e n t  d e v e l o p m e n t s .  W e  s t a r t e d  h u n t i n g  a t  t h a t  t i m e .  T h e  d e c i s i o n  o n  

g o i n g  w i t h  P a l e s t i n e  w a s  m o s t l y  b a s e d  o n  t h e  r e q u i r e m e n t s  t h a t  S c h w a r z z s c h i l d  h a d  

w i t h  h i s  b i g  i n s t r u m e n t ,  a t  t h a t  t i m e  t h e  s i x t h  l a r g e s t  t e l e s c o p e  i n  t h e  U n i t e d  S t a t e s .

K e l l o g g :  M a r t i n  S c h w a r z s c h i l d  f r o m  P r i n c e t o n ?

L a l l y :  F r o m  P r i n c e t o n .  A n y w a y ,  h e  w a s  a  v e r y  a g g r e s s i v e  c h a i r m a n  o f  o u r  a d v i s o r y  

p a n e l ,  a m o n g  o t h e r  t h i n g s ,  a n d  h e  w a n t e d  a  c e n t r a l  s i t e  s o  h e  c o u l d  f l y  t o  t h e  E a s t  i n  

t h e  w i n t e r  m o n t h s  a n d  t o  t h e  W e s t  i n  t h e  s u m m e r  m o n t h s .  T h a t  r e s t r i c t e d  u s  t o  a n  a r e a  

t h a t  w o u l d  b e  d o w n  t h r o u g h  O k l a h o m a ,  e a s t  T e x a s ,  A r k a n s a s .  O u r  f i r s t  c h o i c e ,  

a c t u a l l y ,  w a s  H o p e ,  A r k a n s a s ,  w h i c h  h a d  a  w o n d e r f u l  a i r f i e l d  a n d  h a n g a r  f a c i l i t y .  B u t  

t h e  F A A  w o u l d  n o t  p e r m i t  u s  t o  c o n d u c t  b a l l o o n i n g  o p e r a t i o n s  t h e r e  s i n c e  i t  w a s  t h e  

c e n t e r  o f  a  n u m b e r  o f  j e t  t r a c k s .  A n d  i t  e n d e d  u p  w i t h  t h e  F A A  g i v i n g  u s  a  l a r g e  b l o c k  

i n  t h e  e a s t  T e x a s  a r e a ,  i n d i c a t i n g  t h a t  a n y  a r e a  t h e r e  w o u l d  b e  s u i t a b l e  f o r  o u r  

l a u n c h e s .

K e l l o g g :  T h e y  w e r e  w i l l i n g  t o  c o o p e r a t e .

L a l l y :  S o  w e  l o o k e d  a t  a  l o t  o f  p l a c e s .  W e  l o o k e d  a t  C r o c k e t t ,  i n  T e x a s ,  w h i c h  w a s  a  

l i t t l e  t o o  f a r  s o u t h ;  w e  f e l t  t h a t  s o m e t i m e s  o u r  b a l l o o n s  w o u l d  g o  i n t o  t h e  G u l f .  T h e  

s a m e  w i t h  r e s p e c t  t o  t h e  T e x a s  A  &  M  a r e a  w h e r e  t h e r e  w a s  a  g i a n t  a i r f i e l d .  I t  w a s  

t o o  f a r  s o u t h .

B u t  t h e n  w e  h a d  t r e m e n d o u s  p o l i t i c a l  p r e s s u r e s  d i r e c t l y  f r o m  L y n d o n  J o h n s o n .  H e  h a d  a  

p o l i t i c a l  d e b t ,  a p p a r e n t l y ,  i n  C r o c k e t t ,  a n d  W a l t  a s k e d  m e - - t h i s  w a s  o n e  o f  t h e  

w o n d e r f u l  t h i n g s  w o r k i n g  w i t h  W a l t - - i f  C r o c k e t t  w a s  a c c e p t a b l e ,  a n d  I  s a i d ,  " N o ,  i t  

w a s n ' t . "  S o  h e  c a l l e d  t h e  i n t e r m e d i a r y  b a c k  a n d  b a s i c a l l y  t o l d  h i m ,  " I f  w e  h a v e  t o  g o  

t o  C r o c k e t t ,  w e  w o n ' t  h a v e  a  b a l l o o n  f a c i l i t y .  W e ' l l  j u s t  d r o p  t h e  p r o g r a m . "  J o h n s o n  

i m m e d i a t e l y  b a c k e d  o f f .  H e  h a d  a l r e a d y  p a i d  h i s  p o l i t i c a l  d e b t .  I  w i s h  i n  t h e s e  d a y s ,  

w h e n  p r e s s u r e s  l i k e  t h a t  c o m e  a l o n g ,  t h a t  w e  h a v e  p e o p l e  w i t h  t h e  i n t e g r i t y  o f  W a l t e r  

R o b e r t s ,  w h o  b a s i c a l l y  d o n ' t  b o w .

A n  i n c i d e n t  t h a t  c a m e  a l o n g  a b o u t  t h a t  t i m e ,  y o u  m a y  r e c a l l ,  w a s  t h e  M o h o l e  d e c i s i o n - - w h o  

t h e  c o n t r a c t o r s  w o u l d  b e  f o r  M o h o l e - - w h e r e  p e o p l e  a t  t h e  N a t i o n a l  S c i e n c e  

F o u n d a t i o n  d i d  b a c k  d o w n  a n d  p a i d  f o r  i t  i n  t h e  l o n g  r u n .
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L a l l y :  T h i s  w a s  a c t u a l l y  f r o m  t h e  C h a i r m a n  o f  t h e  H o u s e  F i n a n c e  C o m m i t t e e ,  w h o  c a m e  

f r o m  H o u s t o n ,  y o u  m a y  r e c a l l .  B u t  t h a t ' s  a n o t h e r  s t o r y .

A n y w a y ,  w e  e s t a b l i s h e d  a  f a c i l i t y  a t  P a l e s t i n e ,  T e x a s ,  a n d  w e  g o t  t r e m e n d o u s  

c o o p e r a t i o n  f r o m  t h e  p e o p l e  d o w n  t h e r e .

K e l l o g g :  D i d  y o u  c h o o s e  P a l e s t i n e  b e c a u s e  t h e  l a n d  w a s  a v a i l a b l e ?  O r  w a s  t h e r e  s o m e  

p a r t i c u l a r  r e a s o n  f o r  g o i n g  t h e r e ?

L a l l y :  I t  w a s  i n  t h e  m i d d l e  o f  t h e  r e g i o n  t h e  F A A  h a d  s a i d  t h a t  w e  c o u l d  e s t a b l i s h ,  a n d  

t h e y  d i d  h a v e  f a c i l i t i e s :  a n  a i r p o r t ,  w h e r e  t h e y  b a s i c a l l y  t u r n e d  o v e r  t h e  a i r p o r t  t o  u s  a t  

n o  c h a r g e .  I t  w a s  f a r  e n o u g h  n o r t h  s o  t h a t  w h e n  w e  f l e w  t o  t h e  W e s t  i n  t h e  s u m m e r ,  

w e  w o u l d  s t a y  o u t  o f  M e x i c o ;  a n d  f l y i n g  t o  t h e  E a s t  i n  t h e  w i n t e r  m o n t h s ,  w e  w o u l d  

s t a y  o u t  o f  t h e  G u l f  m o s t  o f  t h e  t i m e .  A n d  i t  w a s  a n  a r e a  t h a t  h a d  n e v e r  h a d  a  t o r n a d o  

i n  r e c o r d e d  h i s t o r y ,  w h i c h  w e  t h o u g h t  w a s  q u i t e  i m p o r t a n t .  I t  m a y  h a v e  b e e n  a n  

a n o m a l y ,  b e c a u s e  t h e y  d i d  h a v e  a  t o r n a d o  s o m e  y e a r s  l a t e r ,  b u t  n o t  a  v e r y  s e r i o u s  o n e  

f o r t u n a t e l y .

T h e  w i n d s  i n  P a l e s t i n e - - t h o u g h  t h e y  h a v e  s o m e t h i n g  c a l l e d  a  " l o w - l e v e l  j e t "  d o w n  

t h e r e - - i t  i s n ' t  n e a r l y  a s  s e v e r e  a s  i t  w o u l d  h a v e  b e e n  f u r t h e r  n o r t h .  E x c e p t  f o r  t h e  

t r e m e n d o u s  h e a t  i n  t h e  s u m m e r ,  i n  t e r m s  o f  t h e  c o m f o r t  o f  s c i e n t i s t s ,  w e  w e r e  a l w a y s  

h a p p y  w i t h  t h e  s e l e c t i o n  o f  P a l e s t i n e .  W h e n  w e  s t a r t e d  o u r  l a u n c h  p r o g r a m  i n  

P a l e s t i n e . . .

K e l l o g g :  W h a t  y e a r  d i d  y o u  a c t u a l l y  g e t  i n t o  o p e r a t i o n  t h e r e ?

L a l l y :  I n  1 9 6 3 .  W e  h a d  o u r  f i r s t  f l i g h t s ,  I  r e m e m b e r  i t  w a s  m i d - A u g u s t  b e c a u s e  i t  w a s  

t h e  P e r s e i d ' s  s h o w e r  p e r i o d .  T h e  f i r s t  f l i g h t  w a s  f o r  a  s c i e n t i s t  n a m e d  H e m i n g w a y ,  

f r o m  t h e  U n i v e r s i t y  o f  B u f f a l o .  H e  h a d  a  d u s t  c o l l e c t o r ,  t o  c o l l e c t  d u s t  f r o m  m e t e o r s  

o n  t o p  o f  t h e  b a l l o o n .  I t  w a s  a  n i c e ,  s i m p l e ,  e a s y  f l i g h t .  T h e  o n l y  p r o b l e m  w a s  t h e  

c u t d o w n  s y s t e m  d i d n ' t  w o r k  a n d  t h e  b a l l o o n  m a d e  n e w s  b y  f l y i n g  o u t  i n t o  t h e  P a c i f i c .  

T h e  n e x t  f l i g h t  w a s  a  m i c r o w a v e  t e l e s c o p e  f o r  M I T ,  w h i c h  w a s  s u p p o s e d  t o  w e i g h  2 5 0  

p o u n d s  a n d  c a m e  i n  a b o u t  6 0 0  p o u n d s .  A n d  o n  t h e  l a u n c h  f o r  t h a t ,  w e  b l e w  t h e  t o p  

o f f  t h e  b a l l o o n .  U n f o r t u n a t e l y ,  t h e  p a y l o a d  h a d  j u s t  b e e n  r e l e a s e d  j u s t  a s  t h e  t o p  b l e w  

o f f ,  s o  t h e  p a y l o a d  w a s  c u t  a n d  t h e n  w e n t  r o l l i n g  d o w n  t h e  r u n w a y .  W e  r e p e a t e d  t h i s  

a b o u t  t w o  d a y s  l a t e r ,  a n d  t h e n  I  m a d e  p r o b a b l y  m y  m o s t  i m p o r t a n t  d e c i s i o n  a s  d i r e c t o r  

o f  t h e  B a l l o o n  F a c i l i t y .  W e  h a d  a  b a l l o o n  t h a t  w e  h a d  p u r c h a s e d  f o r  s o m e  $ 1 0 , 0 0 0  f o r  

G o r d o n  N e w k i r k  t o  f l y  C o r o n a s c o p e  I I ,  w h i c h  h a d  b e e n  M a r t i n  S c h w a r z s c h i l d ' s  

S t r a t o s c o p e  I .  T h e  b a l l o o n s  f o r  M I T  c o s t  u s ,  I  t h i n k ,  a b o u t  $ 1 5 0 0  a p i e c e .  I  m a d e  t h e  

d e c i s i o n  w e  w o u l d  u s e  G o r d o n ' s  b a l l o o n  b e c a u s e ,  i f  w e  h a d  o n e  m o r e  f a i l u r e  w i t h  

n a t i o n a l  t e l e v i s i o n  w a t c h i n g  t h e s e  p a y l o a d s  r o l l i n g  d o w n  t h e  r u n w a y ,  w e  w o u l d  b e  o u t  

o f  b u s i n e s s .  S o  w e  f l e w  a  c o m p l e t e l y  o v e r - d e s i g n e d  b a l l o o n  q u i t e  s u c c e s s f u l l y  f o r  o u r

Kellogg: They bowed to political pressure?
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f i r s t  l a u n c h ,  a n d  f r o m  t h e n  o n ,  t h e  o p e r a t i o n s  h a v e  b e e n  b a s i c a l l y  a s  s u c c e s s f u l  a s  

b a l l o o n i n g  o p e r a t i o n s  c a n  b e .

K e l l o g g :  W h o  w a s  y o u r  b a l l o o n  c o n t r a c t o r  i n i t i a l l y ?

L a l l y :  W e  h a d  R a v e n  I n d u s t r i e s .  T h e y  w e r e  t h e  c o n t r a c t o r  t h a t  s u p p l i e d  t h e  p e o p l e  

t h e r e .  T h e  b a l l o o n i n g  i n d u s t r y  w a n t e d  v e r y  m u c h  n o t  t o  h a v e  u s  s u p p l y  t h e  p e o p l e ,  

s i n c e  t h e y  h a d  b e e n  d o i n g  l a u n c h i n g .  W e  h a d  a  c o m p e t i t i o n  a n d  R a v e n  w o n  t h e  a w a r d .  

T h e n  l a t e r  o n ,  o t h e r  b a l l o o n  m a n u f a c t u r e r s  m a d e  a c c u s a t i o n s  o f  s a b o t a g e  w h e n e v e r  

t h e y  h a d  a  c o m p e t i n g  c o m p a n y  f l y - -

E v e n t u a l l y ,  N C A R  t h e n  t o o k  o v e r  t h e  c o m p l e t e  o p e r a t i o n .

K e l l o g g :  T h o s e  i n i t i a l  l a u n c h e s  f r o m  P a l e s t i n e  w e r e  c o n t r a c t o r  l a u n c h e s  t h e n ,  b e f o r e  

N C A R  t o o k  o v e r ?

L a l l y :  W e  h a d  a n  N C A R  m a n a g e m e n t  t e a m  t h e r e ,  a n d  b a s i c a l l y  t h e  b o d i e s  d o w n  t h e r e  w e r e  

s u p p l i e d  b y  R a v e n  I n d u s t r i e s .  W e  d i d  h a v e  p r o b l e m s  w i t h  N C A R  m a n a g e m e n t  d o w n  

t h e r e  w i t h  a  c o u p l e  o f  r e t i r e d  m i l i t a r y  u n t i l  w e  e v e n t u a l l y  b r o u g h t  i n  a  f e l l o w  w h o  h a d  

w o r k e d  w i t h  m e  f o r  m a n y ,  m a n y  y e a r s  n a m e d  A l  S h i p l e y ,  w h o  h a d  b e e n  a  m a s t e r  

s e r g e a n t  i n  t h e  A i r  F o r c e  i n  w e a t h e r  e q u i p m e n t  d e v e l o p m e n t .  H e  t u r n e d  o u t  t o  b e  f a r  

s u p e r i o r  t o  o u r  r e t i r e d  c o l o n e l s  i n  r u n n i n g  t h i s - -

K e l l o g g :  S o  A l  S h i p l e y  w a s  t h e  d i r e c t o r  o f  i t  t h e n ?

L a l l y :  Y e s ,  h e  w a s  t h e  d i r e c t o r  f o r  m a n y ,  m a n y  y e a r s ,  I ' d  s a y  t w e n t y  y e a r s .

K e l l o g g :  I  r e m e m b e r  A l .

Y o u  w e r e  s t a r t i n g  t o  t a l k  a b o u t  y o u r  i n t e r e s t  i n  s u p e r - p r e s s u r e  b a l l o o n s .  N o w  t h e s e  

P a l e s t i n e  l a u n c h e s  w e r e  z e r o - p r e s s u r e  b a l l o o n s ,  w e r e n ' t  t h e y ?

L a l l y :  Y e s ,  t h e y  w e r e  a l l  v e r y  l a r g e  z e r o - p r e s s u r e  b a l l o o n s .  T h r o u g h  t h i s  t i m e ,  I  w a s

s i p h o n i n g  w h a t e v e r  m o n e y  I  c o u l d  o f f  t h e  f a c i l i t y  t o  d e v e l o p  s u p e r - p r e s s u r e  b a l l o o n s .  

A f t e r  w e  m a d e  s o m e  s u c c e s s f u l  f l i g h t s  o f  s u p e r - p r e s s u r e  b a l l o o n s  f r o m  J a p a n - - s o m e  

o f  t h e m  w e n t  a c r o s s  t h e  U n i t e d  S t a t e s  a n d  t h e n  t h e y  w e r e  c u t  d o w n - - I  m a d e  a  d e c i s i o n  

t h e n  t o  w i t h d r a w  f r o m  o p e r a t i o n  o f  t h e  B a l l o o n  F a c i l i t y  t o  d e v o t e  a l l  m y  t i m e  t o  s u p e r 

p r e s s u r e  b a l l o o n  d e v e l o p m e n t .  A n d  w e  t o o k  a  n u m b e r  o f  t h e  e n g i n e e r s  f r o m  t h e  

B a l l o o n  F a c i l i t y .

K e l l o g g :  W h e n  w a s  t h a t ,  V i n ?

L a l l y :  T h i s  w a s  i n  1 9 6 4 .  W e l l ,  a c t u a l l y  t h e  b r e a k o f f  w a s  i n  1 9 6 5 ,  w h e n  w e  w e n t  d o w n  

t o  N e w  Z e a l a n d  a n d  s t a r t e d  o u r  o p e r a t i o n  w i t h  s u p e r - p r e s s u r e  b a l l o o n s .  A t  t h e  t i m e ,  

w e  c a l l e d  i t  t h e  G l o b a l  H o r i z o n t a l  S o u n d i n g  T e c h n i q u e ,  o r  " G H O S T "  p r o g r a m .  T h e  

f i r s t  f l i g h t  t h a t  w e  m a d e  d o w n  t h e r e  w a s  i n  M a r c h ,  1 9 6 6 .  T h i s  w a s  f r o m  C h r i s t c h u r c h .
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A t  t h a t  t i m e ,  E r n i e  L i t c h f i e l d  a n d  m y s e l f  w e r e  t h e  t w o  p e o p l e  i n  N e w  Z e a l a n d ;  w e  

w e r e  b e i n g  s u p p o r t e d  b y  s o m e  o t h e r  p e o p l e  b a c k  h e r e  i n  t e r m s  o f  b u i l d i n g  e q u i p m e n t ,  

a n d  w e  m a d e  o u r  f i r s t  r o u n d - t h e - w o r l d  f l i g h t .  I  t h i n k  t h a t  w a s  i n  A p r i l ,  1 9 6 6 .

D u r i n g  t h e  p e r i o d  t h a t  w e  w e r e  d e v e l o p i n g  t h e  S c i e n t i f i c  B a l l o o n  F a c i l i t y ,  w e  w e r e  

p r o m o t i n g  t h e  i d e a  o f  a  G l o b a l  H o r i z o n t a l  S o u n d i n g  S y s t e m  u s i n g  b a l l o o n s ,  w i t h  a  

p l a n  t o  h a v e  1 0 , 0 0 0  b a l l o o n s  i n  t h e  a i r  t r a c k e d  b y  s a t e l l i t e ,  w h i c h  w o u l d  t h e n  u p d a t e  

t h e  g i a n t  n e w  c o m p u t e r s  o f  t h e  f u t u r e  s o  t h a t  o u r  g l o b a l  f o r e c a s t  w o u l d  b e  i m p r o v e d .  

J u l e  C h a r n e y  g o t  v e r y  e x c i t e d  a b o u t  t h i s ,  a n d  h e  e s t a b l i s h e d  a  l i t t l e  c o m m i t t e e  a n d  w e  

w r o t e  a  r e p o r t  f o r  t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A t  t h e  t i m e ,  t h e  p r o j e c t  w a s  

c a l l e d  " S A B A B U R A " - - " S a t e l l i t e ,  B a l l o o n ,  B u o y ,  a n d  R a d i o m e t e r . "  T h a t  w a s  

C h a r n e y ' s  n a m e  f o r  t h e  v e n t u r e .  T h a t  w a s n ' t  a  g r e a t  n a m e ,  b u t  i t  w a s  b e t t e r  t h a n  t h e  

n a m e  h e  h a d  f o r  t h e  f i r s t  r e p o r t  h e  p u t  o u t ,  w h i c h  w a s  c a l l e d  " A  P a n e l  o n  I n t e r n a t i o n a l  

M e t e o r o l o g i c a l  P r o g r a m s " - - " P I M P " .  W h e n  I  i n f o r m e d  h i m  o f  i t ,  h e  h a d  t h e  e n t i r e  

b o o k l e t  c o v e r  r e - d o n e  v e r y  q u i c k l y  a n d  r e - d i s t r i b u t e d  a s  t h e  " P a n e l  o n  I n t e r n a t i o n a l  

M e t e o r o l o g i c a l  C o o p e r a t i o n . "  P l a n s  f o r  i m p l e m e n t i n g  t h e  C h a r n e y  p r o p o s a l  w e r e  

d i s c u s s e d  a t  a  m e e t i n g  c o n v e n e d  i n  G e n e v a  u n d e r  s p o n s o r s h i p  o f  I C S U  a n d  t h e  W o r l d  

M e t e o r o l o g i c a l  O r g a n i z a t i o n .

F o r t u n a t e l y ,  j u s t  a t  t h a t  t i m e  i n  M a y  1 9 6 6 ,  w h e n  W a l t  h e a r d  t h a t  I  h a d  f l o w n  a  b a l l o o n  

a r o u n d  t h e  w o r l d ,  h e  a s k e d  m e  t o  f l y  t o  G e n e v a  a n d  g i v e  a  p r e s e n t a t i o n  t o  t h e  g r o u p .  

T o m  M a l o n e  f e e l s  t h a t  t h a t  w a s  t h e  k e y  e l e m e n t  i n  g e t t i n g  G A R P  s t a r t e d - - t h e  f a c t  t h a t  

a  b a l l o o n  f l e w  a r o u n d  t h e  w o r l d  d r a m a t i c a l l y  i l l u s t r a t e d  t h e  n e e d  f o r  c o o p e r a t i o n  o f  

a l l  n a t i o n s  i n  s t u d y i n g  t h e  g l o b a l  n a t u r e  o f  m e t e o r o l o g i c a l  p h e n o m e n a .

I t  w a s  a t  t h a t  t i m e  t h a t  t h e  g r e a t  G A R P  p r o g r a m  s t a r t e d .  A l t h o u g h  I  u s u a l l y  g e t  c r e d i t  

f o r  m o s t  a c r o n y m s ,  i t  w a s  W a l t e r  R o b e r t s  t h a t  c a m e  u p  w i t h  t h i s  a c r o n y m ,  " G A R P , "  

f o r  t h e  G l o b a l  A t m o s p h e r i c  R e s e a r c h  P r o g r a m .  T h e r e  w a s  o n e  d i s s e n s i o n ,  a  f e l l o w  

n a m e d  R o l a n d o  G a r c i a ,  w h o  w a s  a  k e y  m a n  d u r i n g  G A R P .  H e  p o i n t e d  o u t  i n  B u e n o s  

A i r e s ,  t h a t  w a s  a  p a r t i c u l a r l y  o b s c e n e  w o r d .  B u t  t h e  w o r d  s t u c k .

K e l l o g g :  I n  A r g e n t i n i a n ,  i t  i s  n o t  a  g o o d  w o r d .

L a l l y :  W i t h  s u p p o r t  n o w  f r o m  t h e  i n t e r n a t i o n a l  c o m m u n i t y ,  w e  w e r e  a b l e  t o  g e t  l o t s  o f  

c o o p e r a t i o n  i n  f l y i n g  s u p e r - p r e s s u r e  b a l l o o n s  a n d  s t a r t e d  a  n u m b e r  o f  p r o g r a m s .  

P r o b a b l y  t h e  m o s t  i m p o r t a n t  t h i n g  o f  a l l  i n  a l l  o f  t h e  s u p e r - p r e s s u r e  b a l l o o n  

d e v e l o p m e n t  w a s  w e  n e e d e d  t o  b e  a b l e  t o  l o c a t e  t h e  b a l l o o n s  r e a s o n a b l y  a c c u r a t e l y  

a n y w h e r e  i n  t h e  w o r l d .  T h i s  m e a n t  w e  h a d  t o  h a v e  s o m e  k i n d  o f  a  n a v i g a t i o n  s y s t e m  

w h i c h  w o u l d  t e l l  u s  w h e r e  t h e  b a l l o o n  w a s .  O u r  o r i g i n a l  b a l l o o n s  i n c l u d e d  a  1 5  M h z  

t r a n s m i t t e r w h i c h  s e n t  o u t  a  M o r s e  c o d e  l e t t e r ;  t h e  p e r i o d  o f  t h e  M o r s e  c o d e  l e t t e r  

b e i n g  a  f u n c t i o n  o f  t h e  r e s i s t a n c e  o f  a  l i t t l e  p h o t o - r e s i s t o r  t h a t  l o o k e d  a t  t h e  s u n .  T h a t  

g a v e  u s  a  s u n  a n g l e  m e a s u r e m e n t  w i t h i n  a b o u t  o n e  d e g r e e .  B y  t a k i n g  a l l  t h e  d a t a  f o r  a  

d a y ,  y o u  c o u l d  c o m e  u p  w i t h  a  r e a s o n a b l e  a p p r o x i m a t i o n  o f  t h e  l o c a t i o n  o f  t h e  b a l l o o n  

a t  a n y  o n e  t i m e ,  b u t  v e l o c i t i e s  h a d  t o  b e  a v e r a g e d  o v e r  6 - 1 2  h o u r s .  W e  t h e n  

d e v e l o p e d  a  m o r e  e l a b o r a t e  s y s t e m  i n  w h i c h  w e  u s e d  a  m a g n e t o m e t e r  a n d  t h e n  l a t e r  

o n ,  a  m u c h  m o r e  e l a b o r a t e  s u n - a n g l e  d e t e c t i n g  s y s t e m  s o  t h a t  w e  c o u l d  g e t  d o w n  t o

10



AMS-TRIP: Lally

a c c u r a c i e s  o f  m a y b e  f i f t y  k i l o m e t e r s .  B u t  d u r i n g  a l l  o f  t h i s  t i m e  w e  r e a l i z e d  t h a t  t h e  

o n l y  w a y  t o  g o  i s  w i t h  a  s a t e l l i t e .

K e l l o g g :  T h e s e  t r a n s m i s s i o n s  w e r e  e s s e n t i a l l y  b y  i o n o s p h e r i c  p r o p a g a t i o n s .

L a l l y :  Y e s ,  j u s t  d a y t i m e - -

K e l l o g g :  H a m  r a d i o  o p e r a t o r s  l i s t e n i n g ,  b r e a k i n g  d o w n  t h e  c o d e ?

L a l l y :  Y e s ,  w e  h a d  m a r v e l o u s  c o o p e r a t i o n  a r o u n d  t h e  w o r l d  f r o m  h a m  r a d i o s .  W e  h a d  a  

m a n  i n  S o u t h  A f r i c a ,  C e c i l  S a n b y ,  w h o  w a s  j u s t  s u p e r b .  H e  u s e d  t o  t r a c k  a n y  n u m b e r  

o f  b a l l o o n s  s i m u l t a n e o u s l y .  H e  h a d  b e e n  t h e  w o r l d  c h a m p i o n  i n  W o r l d  W a r  I I  i n  

M o r s e  c o d e  t r a n s m i s s i o n ,  w o r k i n g  a s  e n c r y p t o r  f o r  t h e  S o u t h  A f r i c a n  g o v e r n m e n t .  

T h e n  w e  h a d  H u g o  P h i l l i p s ,  t h e  o p e r a t o r  o f  a  g i a n t  r h o m b i c  a r r a y  f o r  A T  &  T  o u t  i n  

D e l a n o ,  C a l i f o r n i a .  I t  w a s  u s e d  f o r  v o i c e  a n d  t e l e t y p e  l i n k s  w i t h  J a p a n  a n d  A u s t r a l i a ,  

b u t  H u g o  u s e d  i t  t o  t r a c k  o u r  b a l l o o n s  a s  t h e y  c a m e  o f f  t h e  c o a s t  o f  C h i n a  o r  o f f  

A f r i c a  i n  t h e  I n d i a n  O c e a n .

S o  t h a t ' s  h o w  w e  g o t  o u r  d a t a  b a c k .  T h e y  w o u l d  l i s t e n ,  r e c o r d  t h e  p e r i o d  o f  t h e  M o r s e  

c o d e  l e t t e r  w i t h  t h e  s t o p w a t c h  s u p p l i e d  b y  u s  a n d  s e n d  t h e s e  t o  u s  a n d  w e  l o c a t e d  o u r  

b a l l o o n s .  A s  w e  g o t  s o p h i s t i c a t e d ,  w e  w o r k e d  w i t h  G o d d a r d  S p a c e  F l i g h t  C e n t e r  

d e v e l o p i n g  v a r i o u s  s a t e l l i t e  t e c h n i q u e s .  T h e  f i r s t  o n e  w a s  a  v e r y  e l a b o r a t e  s y s t e m  

w h e r e  t h e  b a l l o o n  t r a n s m i t t e r  c o s t  s e v e r a l  t h o u s a n d  d o l l a r s .  T h e  r e c e i v e r  w a s  l o c a t e d  

o n  t h e  N A S A ' s  N i m b u s  D  s a t e l l i t e .  W e  u s e d  t h a t  t o  t r a c k  b a l l o o n s  a r o u n d  t h e  w o r l d  

f r o m  A s c e n s i o n  I s l a n d .  I t  w a s  a t  t h a t  t i m e  w e  d i s c o v e r e d  t h a t  i f  y o u  f l e w  a  b a l l o o n  i n  

t h e  e q u a t o r i a l  r e g i o n ,  a b o v e  t h e  t r o p o p a u s e ,  i t  w o u l d  f l y  i n  a  r e g i o n  p l u s  o r  m i n u s  t e n  

d e g r e e s  o f  t h e  e q u a t o r ,  a n d  t h e r e  w a s  v e r y ,  v e r y  l i t t l e  c h a n c e  o f  i t  m o v i n g  o u t  o f  t h a t  

r e g i o n .  W e  g o t  v e r y  e x c e l l e n t  d a t a  i n  t h o s e  d a y s  o n  t h e  q u a s i - d i u r n a l  o s c i l l a t i o n ,  f l y i n g  

b a l l o o n s  a t  2 4  a n d  3 0  k i l o m e t e r s .  W e  g o t  d u r a t i o n s  o f ,  t y p i c a l l y ,  5 0 - 7 0  d a y s  o n  t h o s e  

f l i g h t s .

K e l l o g g :  W h i c h  m e a n t  s e v e r a l  t i m e s  a r o u n d  t h e  w o r l d .

L a l l y :  Y e s .  B e c a u s e  t y p i c a l l y  i t  t o o k  a b o u t  2 4 - 3 0  d a y s  i n  t h e  e a s t e r l i e s .  T h e  F r e n c h  

b e c a m e  v e r y  m u c h  i n t e r e s t e d  i n  s u p e r - p r e s s u r e  b a l l o o n i n g  a t  t h a t  t i m e ,  a f t e r  o u r  f i r s t  

s u c c e s s e s .  A n d  t h e y  e v e n  s e n t  a  m a n  t o  w o r k  w i t h  u s ,  t o  f i n d  o u t  h o w  w e  w e r e  

b u i l d i n g  o u r  e l e c t r o n i c s ,  a  f e l l o w  n a m e d  T o m  H e i n s h e i m e r  w h o  r e c e n t l y  h a s  b e e n  

i n v o l v e d  i n  d e s i g n  o f  b a l l o n s  f o r  V e n u s  a n d  M a r s  m i s s i o n s .  T h e r e  w e r e  t w o  F r e n c h  

g r o u p s - -

END OF TAPE 1, SIDE 1

11



AMS-TRIP: Lally

TAPE 1, SIDE 2

L a l l y :  F r a n c e  h a d  a  g r o u p  c a l l e d  " S e r v i c e  d 'A e r o n o m i e , "  h e a d e d  u p  b y  J a c q u e s  B l a m o n t ,  

a n d  h e  h a d  a n  a s s i s t a n t  n a m e d  P i e r r e  M o r e l ,  w h o  w a s  e q u a l l y  a m b i t i o u s .

K e l l o g g :  B o t h  b e c a m e  v e r y  p r o m i n e n t .

L a l l y :  Y e s .  I  m e t  t h e m  f i r s t  a t  a  m e e t i n g  o f  t h e  s a t e l l i t e  g r o u p  w h i c h  y o u  g o t  m e  

i n v o l v e d  i n - 

K e l l o g g :  C O S P A R .

L a l l y :  C O S P A R ;  w h e n  w e  w e n t  d o w n  t o  B u e n o s  A i r e s ,  t h e y  w e r e  t r y i n g  t o  e s t a b l i s h  

s o m e  k i n d  o f  a  F r e n c h  s a t e l l i t e  p r o g r a m .  T h e y  k n e w  t h e y  c o u l d n ' t  a f f o r d  a  m a n n e d  

p r o g r a m ;  N A S A  h a d  u s u r p e d  m o s t  o f  t h e  g o o d  s c i e n c e  p r o g r a m s .  A s  a  m a t t e r  o f  f a c t ,  

B l a m o n t  w a s  i n v o l v e d  i n  s o m e  o f  t h e  N A S A  p r o g r a m s .  T h e y  w e r e  l o o k i n g  f o r  s o m e  

w a y  o f  m a k i n g  a  b i g  s p l a s h  f o r  F r a n c e  w i t h o u t  s p e n d i n g  t o o  m u c h  m o n e y ,  a n d  t h e y  h i t  

u p o n  t h e  i d e a  t h e n  o f  c o m i n g  u p  w i t h  t h e  s a t e l l i t e  s y s t e m  f o r  t r a c k i n g  s u p e r - p r e s s u r e  

b a l l o o n s .  T h e y  c a l l e d  t h i s  " E o l e . "  W e  t a l k e d  a b o u t  i t  a t  t h e  C O S P A R  m e e t i n g .  T h e y  

w a n t e d  t o  f l y  a t  5 0 0  m i l l i b a r s ,  w h i c h  w a s  t h e  l o g i c a l  a l t i t u d e  f o r  b e s t  m e t e o r o l o g i c a l  

r e t u r n s .  I  p o i n t e d  o u t  t h a t  b a s e d  o n  o u r  e x p e r i e n c e ,  3 0 0  m i l l i b a r s  w a s  g o i n g  t o  b e  

d i f f i c u l t ,  5 0 0  w a s  i m p o s s i b l e  a n d  2 0 0  w o u l d  p r o b a b l y  b e  o p t i m u m .

K e l l o g g :  T h e r e  w a s  a l s o  t h e  p r o b l e m  o f  t h e  a i r c r a f t  r u n n i n g  i n t o  t h e  b a l l o o n ,  w a s n ' t  t h e r e  a t  

t h e  l o w e r  a l t i t u d e s ?

L a l l y :  W e l l ,  n o ,  b e c a u s e  a t  2 0 0  m i l l i b a r s ,  w e  w e r e  s t i l l  i n  t h e  a i r  l a n e s .  W e  h a d  r u n

m a n y ,  m a n y  t e s t s  w i t h  r e s p e c t  t o  s a f e t y .  W e  h a d  j e t  a i r c r a f t  f l y  t h r o u g h  b a l l o o n s ,  w e  

h a d  b a l l o o n s  i n g e s t e d  i n  j e t  e n g i n e s ,  a n d  w e  w e r e  f l y i n g  1 0 0  g r a m  p a y l o a d s  w h e r e  

r a d i o s o n d e s  t y p i c a l l y  a t  t h a t  t i m e  w e r e  8 0 0 - 9 0 0  g r a m s  a n d  t h e  F A A ' s  r u l e s  d i d  n o t  

p r e c l u d e  r a d i o s o n d e s .  S o  t h e y  c o u l d  n o t  b a s i c a l l y  s a y  t h a t  w e  w e r e  h a z a r d o u s .  T h e  

F r e n c h ,  b y  t h e  w a y ,  s p e n t  o v e r  a  m i l l i o n  d o l l a r s  i n  t e s t i n g  a n d  c o m i n g  u p  w i t h  c r i t e r i a  

f o r  w h a t  w o u l d  b e  h a z a r d o u s  f o r  a  j e t  a i r c r a f t  a t  2 0 0  m i l l i b a r s .  T h e i r  t e s t s  w e r e  

c o n d u c t e d  o n  a  j e t  t r a c k  w h e r e  t h e y  m o v e d  a i r c r a f t  w i n d s c r e e n s  t h r o u g h  t h e  t e s t  

o b j e c t s  a t  s p e e d s  u p  t o  5 0 0  k n o t s .  F r o m  t h e s e  t e s t s  t h e y  d e v e l o p e d  c r i t e r i a  f o r  m a s s e s  

a n d  s h a p e s  w h i c h  w o u l d  n o t  b e  h a z a r d o u s  t o  j e t  a i r c r a f t .

F r a n c e  w e n t  a h e a d  w i t h  i t s  p r o g r a m  a t  2 0 0  m i l l i b a r s ,  a n d  s p e n t  s o m e  $ 5 0  m i l l i o n  o v e r  

t h e  n e x t  t w o  y e a r s  o n  E o l e .  T h e y  s e t  u p  l a u n c h  f a c i l i t i e s  i n  S o u t h  A m e r i c a  a t  t h r e e  

d i f f e r e n t  l o c a t i o n s ,  t e s t e d  t h e i r  b a l l o o n s  v e r y ,  v e r y  w e l l  p r i o r  t o  l a u n c h .

Interview with Vin Lally

Kellogg: These were super-pressure balloons made in France...
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L a l l y :  A n  e n o r m o u s  p r o g r a m ;  a  l o t  o f  w o r t h w h i l e  d a t a  c a m e  o u t  o f  i t .  A t  t h i s  t i m e ,  w e  

w e r e  w o r k i n g  w i t h  N A S A  t o  c o m e  u p  w i t h  c h e a p e r  t e c h n o l o g i e s  a n d  c a m e  u p  w i t h  t h e  

i d e a  o f  a  d e v i c e  w h i c h  w o u l d  j u s t  t r a n s m i t  f o r  o n e  s e c o n d  o u t  o f  m a n y  s e c o n d s  t o  a  

s a t e l l i t e  w h i c h  w o u l d  m e a s u r e  t h e  D o p p l e r  s h i f t  o f  t h e  f r e q u e n c y ,  a n d  o v e r  a  p e r i o d  o f  

s e v e r a l  m i n u t e s ,  b e  a b l e  t o  c o m e  u p  w i t h  d e t e r m i n a t i o n  o f  l o c a t i o n .  T h e n ,  o n  t h e  n e x t  

p a s s ,  a n o t h e r  l o c a t i o n  a n d  a  v e l o c i t y  t h e n  o v e r  a  1 1 / 2  h o u r  p e r i o d - -

K e l l o g g :  B e f o r e  t h a t ,  t h e  b a l l o o n s  w e r e  l o c a t e d  b y  t h i s  s u n - a n g l e  m a g n e t i c - -

L a l l y :  T h e n  t h e  E o l e  s y s t e m ,  w h i c h  w a s  a  t r a n s p o n d e r .  I ' d  s a y  t h a t  t h e  E o l e  p a y l o a d s  

c o s t  a b o u t  $ 2 5 , 0 0 0 .  T h e r e  w e r e  6 0 0  o f  t h e m .

K e l l o g g :  C o m p a r e d  t o  h o w  m u c h  d i d  y o u r  p a c k a g e  c o s t ?

L a l l y :  O u r  p a c k a g e s  e n d e d  u p  c o s t i n g  a b o u t  $ 5 0 0 .  B u t  t h a t  w a s  t h e  m o v e m e n t  o f  t h e  

t e c h n o l o g i e s .  F r a n c e  p a i d  t h e i r  b i l l s  a n d  h a d  a  s u c c e s s f u l  p r o g r a m .

W h i l e  a l l  o f  t h i s  w a s  g o i n g  o n ,  w e  w e r e  b u s i l y  w o r k i n g  o n  e x a c t l y  w h a t  w a s  g o i n g  t o  

h a p p e n  d u r i n g  t h e  G r e a t  G A R P  G l o b a l  W e a t h e r  E x p e r i m e n t ,  w h i c h  w a s  k i n d  o f  a  

m o v i n g  t a r g e t  t h a t  k e p t  g o i n g  b a c k  f r o m  y e a r  t o  y e a r .  I n  1 9 6 6 ,  I  t h i n k ,  i t  w a s  d e s i g n e d  

t o  g o  i n  1 9 7 1 .  A n d  e v e n t u a l l y ,  I  t h i n k  i t  w a s  1 9 7 8 ,  t h e  G r e a t  G l o b a l  W e a t h e r  

E x p e r i m e n t  w a s  c o n d u c t e d .

I t  w a s  o u r  p l a n ,  a s  p a r t  o f  t h e  G r e a t  G A R P  G l o b a l  E x p e r i m e n t ,  t o  r u n  a  p r o g r a m  

j o i n t l y  w i t h  F r a n c e  a t  2 0 0  m i l l i b a r s  i n  t h e  S o u t h e r n  H e m i s p h e r e .  R u s s i a  w o u l d  n o t  

p e r m i t  f l i g h t s  i n  t h e  N o r t h e r n  H e m i s p h e r e ,  a n d  i n d i c a t e d  t h e y  w e r e  n o t  n e c e s s a r y  

s i n c e  t h e r e  w a s  g o o d  e n o u g h  c o v e r a g e .  T h e  d e c i s i o n  w a s  m a d e  b y  t h e  A m e r i c a n - -  I  

d o n ' t  t h i n k  i t  w a s  t h e  G A R P  c o m m i t t e e - -  i t  w a s  m a d e  b y  t h e  f e d e r a l  g o v e r n m e n t  a t  

s o m e  l e v e l - - t h a t  t h e  r e s t  o f  t h e  w o r l d  h a d  t o  p a y  m o r e  o f  t h e  b i l l s ;  a n d  t h e r e f o r e ,

F r a n c e  s h o u l d  a s s u m e  a l l  o f  t h e  c o s t s  o f  t h e  G H O S T - t y p e  o f  p r o g r a m .  T h e  F r e n c h  

h a d  n o t  u n d e r s t o o d  t h a t  t h a t  w a s  g o i n g  t o  b e  t h e  c a s e .  T h e y  a s s u m e d  t h a t  t h e y  w o u l d  

b u i l d  t h e  e l e c t r o n i c s  f o r  t h e i r  s y s t e m  b e c a u s e  t h e y  w a n t e d  t o  d e v e l o p  a n  e l e c t r o n i c  

c a p a b i l i t y  a n d  w e  w o u l d  p r o v i d e  t h e  b a l l o o n s .  F o r  t h e m ,  t h e i r  b a l l o o n s  c o s t  m a n y  

t i m e s  w h a t  i t  w o u l d  c o s t  u s  t o  p r o d u c e  t h e m  i n  A m e r i c a .  A s  a  r e s u l t ,  w h e n  i n f o r m e d  

b y  t h e  G A R P  c o m m i t t e e  t h a t  t h e y  h a d  t o  p a y  a l l  o f  t h e  b i l l s ,  F r a n c e  g a v e  B o  D o o s ,  

w h o  w a s  t h e  G A R P  c o o r d i n a t o r  a t  t h e  t i m e ,  I  b e l i e v e ,  a  m o n t h  t o  c o m e  u p  w i t h  t h e  

m o n e y .  B o  D o o s  w e n t  t o  S a u d i  A r a b i a  a n d  a s k e d  t h e m  f o r  $ 5  m i l l i o n ,  a n d  t h e y  

a g r e e d .  S o  F r a n c e  w e n t  a h e a d  w i t h  t h e i r  s u p e r - p r e s s u r e  b a l l o o n  p r o g r a m .

I n  t h e  m e a n t i m e ,  w e  h a d  c o m e  u p  w i t h  a n d  d e m o n s t r a t e d  a  d i f f e r e n t  t y p e  o f  s y s t e m  t o  

f i l l  i n  t h e  b i g  g a p  i n  t h e  e q u a t o r i a l  r e g i o n s .  I n  m i d - l a t i t u d e s ,  t h e  s a t e l l i t e s  w i t h  t h e i r  

r a d i o m e t e r s  c o u l d  d e t e r m i n e  t e m p e r a t u r e s ,  a n d  f r o m  t h e  t e m p e r a t u r e s  y o u  c o u l d  

d e t e r m i n e  p r e s s u r e s  a n d  d e n s i t i e s ,  a n d  f r o m  t h e s e  d a t a ,  y o u  c o u l d  i n f e r  t h e  w i n d f i e l d .  

H o w e v e r ,  i n  t h e  d e e p  t r o p i c s ,  t h e  C o r i o l i s  p a r a m e t e r  i s  m i s s i n g .  T h e  e q u a t i o n s  b l o w  

u p  a n d  y o u  c a n  n o t  u s e  t h e  r a d i o m e t e r  t h e r e  t o  d e t e r m i n e  w i n d s .  S o  w e  h a d  a  

t r e m e n d o u s  e q u a t o r i a l  g a p  f o r  t h e  G A R P  p r o g r a m .  W e  h a d  a l r e a d y  l e a r n e d  t h a t  w e
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c o u l d  f l y  b a l l o o n s  i n  t h e  s t r a t o s p h e r e  i n  e q u a t o r i a l  r e g i o n s  a n d  t h e y  w o u l d  s t a y  t h e r e .  

S o  w e  c a m e  u p  w i t h  t h i s  c o n c e p t  w h i c h  w e  c a l l e d  " M o t h e r  G H O S T "  w h e r e  w e  w o u l d  

f l y  b i g  s u p e r - p r e s s u r e  b a l l o o n s  a t  8 0 , 0 0 0  f e e t  a n d  d r o p  d r o p s o n d e s  f r o m  t h e m ,  a n d  w e  

w o u l d  t r a c k  t h e  s o n d e s  w i t h  a  n e w  n a v i g a t i o n  s y s t e m  c a l l e d  O m e g a .  O m e g a - - w h e n  

w e  f i r s t  t e s t e d  i t  h a d  o n l y  t h r e e  s t a t i o n s - -  b u t  t h e r e  w a s  a  p l a n  t h a t  t h e r e  w o u l d  b e  e i g h t  

s t a t i o n s  a n d  i t  w o u l d  b e  a  u n i v e r s a l  n a v i g a t i o n  s y s t e m .  S o  o u r  c o n c e p t  w a s  y o u  f l y  t h e  

b a l l o o n ,  i t  s t a y s  i n  t h e  e q u a t o r i a l  r e g i o n s ,  y o u  u s e  t h e  n e w  G O E S  s a t e l l i t e s  t o  

i n t e r r o g a t e - -

K e l l o g g :  W e r e  t h e y  a l r e a d y  u s i n g  t h e  D o p p l e r  l o c a t i o n  s y s t e m  o r  w a s  t h a t  l a t e r ?

L a l l y :  T h i s  w a s  b e i n g  d e v e l o p e d  a t  t h e  s a m e  t i m e ,  o n  t h e  T W E R L E  s y s t e m .  T W E R L E  

w a s  g o i n g  o n  a t  t h e  t i m e ,  a n d  t h e  F r e n c h  a s s u m e d  t h a t  t h e r e  w o u l d  b e  a  f o l l o w - o n  t o  

T W E R L E  w h e r e  w e  w o u l d  p r o v i d e  b a l l o o n s ,  t h e y  w o u l d  p r o v i d e  e l e c t r o n i c s  b a s e d  o n  

t h e  T W E R L E  s y s t e m  f o r  t h e  G A R P  p r o g r a m .  W e  w o u l d  t h e n  t a k e  o v e r  t h i s  n e w  

M o t h e r  G H O S T  p r o g r a m  w h i c h  h a d  b e e n  r e n a m e d  t h e  " C a r r i e r  B a l l o o n  S y s t e m "  s i n c e  

M o t h e r  G H O S T  d i d  n o t  t r a n s l a t e  t o o  w e l l .  T h e  C a r r i e r  B a l l o o n  S y s t e m  w o u l d  h a v e  a  

f l e e t  o f  s u p e r p r e s s u r e  b a l l o o n s  d r o p p i n g  d r o p s o n d e s  o n  c o m m a n d  f r o m  t h e  G O E S  

s a t e l l i t e s ,  w h i c h  w o u l d  t h e n  r e - t r a n s m i t  s i g n a l s  f r o m  t h e  O m e g a  n a v i g a t i o n  r e c e i v e r s  

b a c k  t o  t h e  b a l l o o n  a n d  t h e n  f r o m  t h e  b a l l o o n  b a c k  t o  t h e  G O E S  s a t e l l i t e  t h r o u g h  a  

t e l e m e t r y  l i n k  o n  t h e  s a t e l l i t e .  T h e  p l a n  s e e m e d  k i n d  o f  c o m p l e x ,  b u t  w e  w e r e  a b l e  t o  

d e m o n s t r a t e  t h i s  i n  a  c o u p l e  o f  t e s t  f l i g h t s  f r o m  P a l e s t i n e ,  T e x a s ,  a n d  t h e  i n t e r n a t i o n a l  

c o m m u n i t y  b o u g h t  t h e  i d e a .  I t  w a s ,  I  g u e s s ,  t h e n  a t  t h i s  t i m e  t h a t  t h e  U n i t e d  S t a t e s  

s a i d ,  " W e ' l l  d o  a  c a r r i e r  b a l l o o n ,  a n d  F r a n c e  w i l l  d o  t h e  e n t i r e  G H O S T - t y p e  o f  b a l l o o n  

a t  2 0 0  m i l l i b a r s . "

S a u d i  A r a b i a  r a n  i n t o  t r o u b l e s  a b o u t  t h i s  t i m e  a n d  t h e y  w i t h d r e w  t h e i r  $ 5  m i l l i o n .  

F r a n c e ,  t h e n ,  m a d e  t h e  d e c i s i o n  t h a t  t h e y  w e r e  o u t .  N o  m o n e y ,  n o  p r o j e c t .  S o  F r a n c e  

b a c k e d  a w a y  c o m p l e t e l y .  W e  w e n t  o n  t h e n  t o  d e m o n s t r a t e  t h e  c a r r i e r  b a l l o o n  s y s t e m .  

W e  d e m o n s t r a t e d  i t  v e r y  s u c c e s s f u l l y  o n  a b o u t  t w e n t y  f l i g h t s ,  f l y i n g  f r o m  F r e n c h  

G u i a n a —

K e l l o g g :  W h a t  y e a r  w a s  t h i s ?

L a l l y :  I  t h i n k  t h i s  w o u l d  b e  a b o u t  1 9 6 8 .  I  b e l i e v e  i t  w a s  i n  1 9 6 8 .  T h o s e  f l i g h t s  w e r e ,  I  

t h o u g h t  f a n t a s t i c a l l y  s u c c e s s f u l .  A l t h o u g h  w e  o n l y  h a d  t h r e e  O m e g a  s t a t i o n s ,  w h e n  

w e  w e r e  i n  t h e  r i g h t  a r e a s  o f  t h e  w o r l d ,  w e  w o u l d  b e  a b l e  t o  c a l l  u p  p e o p l e  f r o m  

W a l l o p s '  I s l a n d  t o  s e n d  a  d r o p  c o m m a n d  v i a  G O E S  t o  t h e  b a l l o o n .  W e  i m m e d i a t e l y  

c o u l d  p l o t  o n  a  g r a p h  t h e  d e s c e n t  o f  t h e  s o n d e ,  m e a s u r i n g  t e m p e r a t u r e s ,  p r e s s u r e s  a n d  

w i n d s  o n  t h e  w a y  d o w n - -  6 , 0 0 0  o r  8 , 0 0 0  m i l e s  a w a y .  B y  t h e  w a y ,  M i k e  O l s o n ,  o u r  

c h i e f  e l e c t r o n i c s  m a n ,  d i d n ' t  p a r t i c u l a r l y  l i k e  t h e  G O E S  s a t e l l i t e  d e - m o d u l a t o r ,  s o  h e  

t o o k  o n e  o f  t h e  c h a n n e l s  t h e r e ,  b u i l t  h i s  o w n  d e m o d u l a t o r  a n d  i n s t a l l e d  i t  a t  W a l l o p s '  

a n d  t h e n  w e  h a d  t h a t  h a r d - w i r e d  t o  N C A R ,  s o  w e  w e r e  a l w a y s  i n  d i r e c t  

c o m m u n i c a t i o n  w i t h  a n y  o f  o u r  b a l l o o n s .
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I t  w a s  a  v e r y  s u c c e s s f u l  p r o g r a m .  T h e  n i c e s t  t h i n g  a n y b o d y  e v e r  s a i d ,  t h e  S P E C  

R e v i e w  a t  t h a t  t i m e  c a l l e d  i t  " d a  V i n c i a n  i n  c o n c e p t . "

K e l l o g g :  L i k e  L e o n a r d o . . .

L a l l y :  Y e s .  A n y w a y ,  i t  w o r k e d ,  b u t  t h e r e  w e r e  a  n u m b e r  o f  p e o p l e  w h o  w e r e  c o n c e r n e d .  

O u r  b i g  p l a n ,  b y  t h e  w a y ,  w a s  t w o  a i r c r a f t  c a r r i e r s  i n  t h e  A t l a n t i c  a n d  P a c i f i c  w h i c h  

w o u l d  b e  l a u n c h i n g  t h e  b a l l o o n s .  E a c h  b a l l o o n  w o u l d  h a v e  1 0 0  d r o p s o n d e s .  T h e r e  

w o u l d  b e  2 0 0  b a l l o o n s  f l o w n  f o r  a  t o t a l  o f  2 0 , 0 0 0  s o u n d i n g s  d u r i n g  t h e  c o u r s e  o f  t h e  t w o  

i n t e n s i v e  o b s e r v i n g  p e r i o d s  o f  t h e  G l o b a l  W e a t h e r  E x p e r i m e n t .  A  n u m b e r  o f  p e o p l e  i n  

s i m u l a t i o n  s t u d i e s  d e c i d e d  t h a t  t h a t  w a s  f i n e ,  b u t  i t  s t i l l  w o u l d n ' t  p u t  e n o u g h  s o u n d i n g s  

i n t o  t h e  a r e a s  o f  m o s t  i n t e r e s t ,  t h e  m o s t  a c t i v e  e q u a t o r i a l  r e g i o n s .  T h e y  p u s h e d  f o r  a n  

a i r c r a f t  d r o p s o n d e  c a p a b i l i t y  r a t h e r  t h a n  t h e  C a r r i e r  B a l l o o n  S y s t e m .  T h e  o t h e r  t h i n g  i s ,  I  

t h i n k  t h e r e  w e r e  s o m e  f e a r s  t h a t  w e  w o u l d n ' t  b e  a b l e  t o  p u l l  i t  o f f .  W e  h a d  p r o m i s e d  7 0 

9 0  d a y s  o n  o u r  b a l l o o n s ,  a n d  i n  o u r  f i n a l  t e s t  w e  a v e r a g e d  3 0 .  W e  k n e w  w h a t  h a d  g o n e  

w r o n g  w i t h  t h e m - -  a  l i t t l e  o v e r - p r e s s u r e  v a l v e  w h i c h  r e l i e v e d  e x c e s s  o v e r p r e s s u r e  

p r o d u c e d  b y  t h e  m a s s  l o s s  a s  s o n d e s  w e r e  d r o p p e d .  T h i s  l i t t l e  o v e r - p r e s s u r e  v a l v e  h a d  

b e e n  t e s t e d  a t  p l a n n e d  f l o a t  a l t i t u d e  p r e s s u r e s ,  b u t  i n  a i r .  D u r i n g  f l i g h t  a s  t h e  v a l v e  

r e l i e v e d  p r e s s u r e  i n  a  h e l i u m  a t m o s p h e r e ,  i t  o s c i l l a t e d  a t  t h e  r e d u c e d  d e n s i t y .  W e  s o l v e d  

t h e  p r o b l e m ,  w e  w e r e  c o n f i d e n t  o n  t h e  7 0  d a y  n u m b e r ,  b u t  I 'm  n o t  s u r e  e v e r y b o d y  

b e l i e v e d  u s .  I n  a n y  e v e n t ,  a  q u i c k  d e c i s i o n  w a s  m a d e  t o  s w i t c h  t o  a  d r o p s o n d e  c a p a b i l i t y ,  

e s p e c i a l l y  s i n c e  t h e  A i r  F o r c e  h a d  v o l u n t e e r e d  t o  p r o v i d e  a t  n o  c o s t  a  w h o l e  b u n c h  o f  C -  

1 3 5  a n d  C - 1 4 1  a i r c r a f t  f o r  d r o p s o n d e  d e p l o y m e n t .  T h e  g r e a t  c o n c e p t  n e v e r  b e c a m e  

o p e r a t i o n a l .

K e l l o g g :  W e r e  y o u  d i s a p p o i n t e d ?

L a l l y :  Y e s ,  b u t  t h e r e  w e r e  a  l o t  o f ,  I  t h i n k ,  w o n d e r f u l  s p i n o f f s  f r o m  i t .  F o r  o n e  t h i n g ,  t h e  

b i g g e s t  c a m p a i g n  I  e v e r  h a d  i n  m y  l i f e  w a s  g e t t i n g  t h e  J a p a n e s e  a n d  t h e  E u r o p e a n  c o m m u n i t y  

t o  a g r e e  t h a t  t h e i r  s a t e l l i t e s ,  w h i c h  h a d  b e e n  d e s i g n e d  d i f f e r e n t l y  t h a n  o u r  G O E S  s a t e l l i t e s ,  

w o u l d  h a v e  t e l e m e t r y  c h a n n e l s  w h i c h  w o u l d  b e  i d e n t i c a l  w i t h  t h e  G O E S  c h a n n e l s .  T h e s e  

w o u l d  b e  c a l l e d  " i n t e r n a t i o n a l  c h a n n e l s "  a n d  t h e r e  w o u l d  b e  s i x  o f  t h e m .  A n d  t h e y  w o u l d  b e  

d e v o t e d  t o  t h e  t r a n s m i s s i o n  o f  t h e  b a l l o o n  d a t a  a s  w e  w e n t  a r o u n d  t h e  w o r l d .  T h o s e  s y s t e m s  

w e r e  i m p l e m e n t e d ,  a n d  t h e y  h a v e  n o w  b e e n  v e r y  s u c c e s s f u l l y  u s e d  o v e r  o n  t h e  A S D A R - t y p e  

o f  p r o g r a m  S o  t h a t  f o r  o n c e ,  a l l  t h e  c o m m u n i t i e s  a g r e e d  o n  s o m e t h i n g .  W e  a l s o  h a d  t h e  f i r s t  

s u c c e s s f u l  d e m o n s t r a t i o n s  o f  a  d r o p s o n d e  t h a t  c o u l d  g e t  w i n d s .  I t  w a s  t h e  t e c h n o l o g y  t h a t  

w a s  d e v e l o p e d  f o r  t h e  C a r r i e r  B a l l o o n  S y s t e m  t h a t  w a s  m o v e d  o v e r  i n t o  t h e  a i r c r a f t  

d r o p s o n d e  p r o g r a m .  I t  w o u l d  h a v e  b e e n  g r e a t  f u n  h a v i n g  a  c o u p l e  o f  a i r c r a f t  c a r r i e r s  a n d  2 0 0  

s u p e r - p r e s s u r e  b a l l o o n s ,  b u t  i t  d i d n ' t  h a p p e n .  S o  w e  b u r n e d  a  l o t  o f  e x t r a  f u e l .

K e l l o g g :  I s  t h e  m o t h e r  b a l l o o n  a n d  t h e  d r o p s o n d e - f r o m - b a l l o o n  s t i l l  a l i v e ?

L a l l y :  N o .  T h e r e ' s  n o  a g e n c y  a n y  l o n g e r ,  a n y w h e r e ,  t h a t  h a s  a  m i s s i o n ,  r e a l l y ,  f o r  

d e v e l o p m e n t  o f  b a l l o o n i n g  c a p a b i l i t i e s .  T h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  i n  a  

m o n e y - s a v i n g  p r o g r a m  s o m e  y e a r s  a g o  t u r n e d  o v e r  t h e  N a t i o n a l  S c i e n t i f i c  B a l l o o n i n g  

F a c i l i t y  t o  N A S A .  N A S A  w a s  t h e  b i g g e s t  c u s t o m e r ,  t h e r e  w a s  n o  q u e s t i o n  a b o u t  t h a t .
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B u t  I  t h i n k  t h e  u n i v e r s i t y  c o m m u n i t y  l o s t  a  l o t  w h e n  i t  w a s  t u r n e d  o v e r  t o  N A S A  

b e c a u s e  i t ' s  t r e a t e d  a s  a  N A S A  f a c i l i t y  w i t h  l o t s  a n d  l o t s  o f  p a p e r w o r k ,  w i t h  m u c h ,  

m u c h  l e s s  i n t e r a c t i o n  w i t h  t h e  s c i e n t i s t s .  A n d  t h a t  w a s  t h e  b e a u t y ,  o f  c o u r s e ,  o f  

s c i e n t i f i c  b a l l o o n i n g  p r o g r a m s  t h a t  p e o p l e  c o u l d  g o  f r o m  c o n c e p t  t o  f l i g h t  i n  a  f e w  

m o n t h s .  A  c o m p l e t e  f l i g h t  a n d  a n a l y s i s  p r o g r a m  t a k e s  u p  a  t i m e  s p a n  a p p r o p r i a t e  t o  a  

d o c t o r a l  t h e s i s - -  a n d  m a n y  t h e s e s  h a v e  b e e n  p r o d u c e d  f r o m  b a l l o o n  f l i g h t  p r o g r a m s .  

W h e r e  a n y t h i n g  t h a t ' s  i n v o l v e d  w i t h  N A S A  t a k e s  y e a r s - -

K e l l o g g :  T h a t  u s e d  t o  b e  t h e  m a i n  o b j e c t i o n  t o  w o r k i n g  w i t h  t h e  D e p a r t m e n t  o f  D e f e n s e  

t o o .

L a l l y :  S o  t h e r e ' s  v e r y  l i t t l e  i n i t i a t i v e  l e f t  i n  t h e  b a l l o o n i n g  b u s i n e s s .  T h e  o n l y  i d e a s  t h a t  

a r e  b e i n g  p u r s u e d  a t  a l l  n o w  a r e  i n  t h e  v e r y  l o n g  d u r a t i o n  b u s i n e s s .  T h e y 'v e  g i v e n  u p  

o n  s o m e t h i n g  w e  c a l l  t h e  " A n c h o r  B a l l o o n , "  w h i c h  w a s  a  t e c h n i q u e  w e  d e v e l o p e d  t o  

c a r r y  v e r y  l a r g e  p a y l o a d s  a t  h i g h  a l t i t u d e s  f o r  v e r y  l o n g  p e r i o d s  o f  t i m e ,  w h e n  y o u  

c o u l d n ' t ,  b e c a u s e  o f  s i z i n g  y o u  c o u l d n ' t  b u i l d  a  s u p e r - p r e s s u r e  b a l l o o n  t o  g o  t h e r e .  

T h e y 'v e  g i v e n  u p  o n  t h a t  p r o g r a m  b e c a u s e  t h e y  r a n  i n t o  s o m e  l a u n c h i n g  d i f f i c u l t i e s .  

N A S A  i s  p r e s e n t l y  u s i n g  s o m e t h i n g  t h a t  I  c a l l  a  R a d i a t i o n - C o n t r o l l e d  B a l l o o n  

( R A C O O N ) - - t h i s  i s  a  z e r o - p r e s s u r e  b a l l o o n  w h i c h  y o u  f l y  i n  t h e  t r o p i c s  o r  i n  t h e  

s u m m e r  m i d - l a t i t u d e s  a t  v e r y  h i g h  a l t i t u d e s  a n d  y o u  d o n ' t  b a l l a s t  i t  a t  a l l .  T h e  b a l l o o n  

f l i e s  a l o n g  w h e n  n i g h t  c o m e s ;  i t  d e s c e n d s  b u t  i t  d e s c e n d s  f r o m  t h e  t e m p e r a t u r e  o f  

z e r o  d e g r e e s  w h e r e  i t ' s  f l y i n g  t o w a r d s  a  t e m p e r a t u r e  o f  m i n u s  8 0 C .  A n d  a s  i t ' s  m o v i n g  

d o w n ,  t h e  r a d i a t i o n  e n v i r o n m e n t  d o e s n ' t  l o o k  v e r y  m u c h  d i f f e r e n t  t o  i t ,  b u t  t h e  a c t u a l  

t e m p e r a t u r e  o f  t h e  a i r  i s  t h e n  g e t t i n g  m u c h ,  m u c h  c o l d e r ,  w h i c h  m e a n s  m u c h ,  m u c h  

m o r e  l i f t .  A n d  s o  t h e  b a l l o o n  c a n  j u s t  y o - y o  b a c k  a n d  f o r t h  t w i c e  a  d a y .  I t  g o e s  u p  i n

t h e  m o r n i n g  a n d  g o e s  d o w n  a t  n i g h t . . .

K e l l o g g : T h a t ' s  a  z e r o - p r e s s u r e  b a l l o o n .

L a l l y : T h a t ' s  a  z e r o - p r e s s u r e  b a l l o o n .

K e l l o g g : H a s  t h a t  b e e n  d e m o n s t r a t e d ?

L a l l y : Y e s ,  I ' v e  m a d e  t h r e e  f l i g h t s  a r o u n d  t h e  w o r l d  f r o m  K o u r o u  w i t h  t h a t  t y p e  o f

b a l l o o n .  W e  j u s t  t o o k  c h e a p  $ 1 , 0 0 0  b a l l o o n s ,  p u t  a  f e w  i n s t r u m e n t s  a n d  f l e w  t h e m  

a r o u n d  t h e  w o r l d .

I  t h i n k  f r a n k l y  t h a t  t h e  p l a c e  f o r  t h e  f u t u r e  i n  b a l l o o n i n g  w o u l d  b e  w i t h  t h a t  R A C O O N  

t y p e  o f  b a l l o o n .  W i t h  r e s p e c t  t o  c l i m a t e  p r o g r a m s  a n d  o t h e r  p r o g r a m s  f o r  t h e  d e e p  

t r o p i c s ,  y o u  c o u l d  m a k e  s o u n d i n g s  i n  t h e  e q u a t o r i a l  r e g i o n  u s i n g  G P S  w h e r e  y o u  

w o u l d  h a v e  a n  e x q u i s i t e  w i n d  a c c u r a c y .  Y o u  w o u l d  m a k e  t w o  s o u n d i n g s  a  d a y ,  d a y  

a n d  n i g h t ,  a n d  t h e r e ' s  n o  l i m i t  t o  t h e  a m o u n t  o f  p a y l o a d  y o u  c a n  p u t  o n  t h e s e .  S o  y o u  

c o u l d  b e  m e a s u r i n g  o z o n e ,  a n y t h i n g  y o u  w a n t e d - -

K e l l o g g :  I  s u p p o s e  t h e r e ' s  a n  a d v a n t a g e  t o  t h e  f a c t  t h a t  i t  g o e s  u p  a n d  d o w n . . .
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L a l l y :  S o  y o u  t a k e  w h a t  m o s t  p e o p l e  c o n s i d e r ,  t h e  s c i e n t i s t s  w o u l d  t e l l  u s  w h a t  t o

c o n s i d e r  a  d i s a d v a n t a g e  a n d  m a k e  a n  a d v a n t a g e  o u t  o f  i t .  T h e r e ' s  n o  g r o u p  a n y  l o n g e r  

t h a t ' s  d e d i c a t e d  t o  p u r s u i n g  b a l l o o n i n g .  T h e  p e o p l e  b a c k  a t  W a l l o p s '  I s l a n d  w h o  a r e  

n o w  i n v o l v e d  i n  b a l l o o n i n g  a r e  d o i n g  a  j o b - - t h e y ' r e  s u p p o r t i n g  r e q u i r e m e n t s - -  

r e q u i r e m e n t s  d o c u m e n t s  t h a t  h a v e  b e e n  w r i t t e n  t h r e e  y e a r s  p r e v i o u s l y .

K e l l o g g :  W h e n  y o u  s a y  W a l l o p s '  I s l a n d - -

L a l l y :  W e l l ,  N A S A  h a s  a s s i g n e d  t h e  b a l l o o n i n g  r e s p o n s i b i l i t y  t o  i t s  W a l l o p s '  I s l a n d

f a c i l i t y  w h i c h  i s  n o w  i n  c h a r g e  o f  P a l e s t i n e .  A n d  t h e r e ' s  n o  d e v e l o p m e n t  g o i n g  o n  a t  

P a l e s t i n e  i t s e l f  s o  t h a t  t h e  i n i t i a t i v e s  a r e  n o t  t h e r e  u n l e s s  y o u  g e t  a  p a r t i c u l a r  s c i e n t i s t  

w h o ' s  t e r r i b l y  a g g r e s s i v e  w h o  n e e d s  s o m e t h i n g  a n d  t h e n  p u s h e s  v e r y  h a r d  f o r  i t  w i t h  

s u p p o r t  f r o m  o n e  o f  t h e  N A S A  a g e n c i e s .  B u t  t h a t  s e e m s  t o  b e  a  d y i n g  b r e e d .  S o  I  

d o n ' t  t h i n k  t h a t  t h e r e  w i l l  b e  m a n y  m o r e  a d v a n c e s  i n  b a l l o o n i n g  i t s e l f  s i m p l y  b e c a u s e  

t h e r e ' s  n o  a g e n c y  t h a t ' s  b e e n  g i v e n  t h i s  r e s p o n s i b i l i t y  t o  d o  s o m e t h i n g  a b o u t  

b a l l o o n i n g .

K e l l o g g :  I f  t h e r e  w e r e  a n  a g e n c y  t h a t  h a d  t h i s  k i n d  o f  r e s p o n s i b i l i t y ,  w o u l d  t h e r e  b e  

s c i e n t i s t s  w h o  w o u l d  l i k e  t o  t a k e  a d v a n t a g e  o f  i t ?

L a l l y :  O h ,  I 'm  s u r e  t h e r e  w o u l d  b e .  I  s t i l l  t h i n k  t h a t  t h e  p r o g r a m  o f  s o u n d i n g s  i n  t h e  

S o u t h e r n  H e m i s p h e r e ,  l i k e  w e  h a d  p r o p o s e d  f o r  t h e  G A R P  p r o g r a m ,  c o u l d  b e  

m a i n t a i n e d  o n  a  c o n t i n u i n g  b a s i s .  A n d  n o w  t h a t  w e  h a v e  t h e  G P S  s y s t e m  t o  p r o v i d e  

e x q u i s i t e  l o c a t i o n  a s  w e l l  a s  t h e  F r e n c h  s y s t e m  t h a t  i s  s t i l l  b e i n g  u s e d - - t h e  o n e  t h a t  

w a s  d e v e l o p e d  f o r  T W E R L E  w h i c h  i s  s t i l l  b e i n g  u s e d  t h e n  f o r  l o c a t i n g  a n y  o b j e c t s .

K e l l o g g :  B u o y s  a n d  e l e p h a n t s  a n d  t h i n g s  l i k e  t h a t ?

L a l l y :  B u t  w i t h  G P S  w e  c o u l d  d o  s o  m u c h  m o r e  i n  t e r m s  o f  t h e  b a s i c  i n s t r u m e n t s  o n  t h e  

b a l l o o n .  A n d  t o  k e e p ,  s a y ,  t w o  h u n d r e d  b a l l o o n s  i n  t h e  a i r  c o n t i n u o u s l y  y e a r - r o u n d  

w o u l d  n o t  c o s t  m o r e  t h a n  a  m i l l i o n  d o l l a r s  a  y e a r .  B u t  w h o ' s  t o  d o  i t ?

K e l l o g g :  T h e  m e t e o r o l o g i s t s  w h o  w o u l d  u s e  t h i s  i n f o r m a t i o n  i n  t h e i r  s y n o p t i c  a n a l y s i s ,  d o  

t h e y  f e e l  t h i s  w o u l d  r e a l l y  b e  u s e f u l ?  B e c a u s e  I  r e m e m b e r  t h e r e  w e r e  s o m e  t e s t s  t o  

f i n d  o u t  w h e t h e r  t h i s  k i n d  o f  b a l l o o n  i n f o r m a t i o n  w o u l d  h e l p  i n  t h e  a n a l y s i s  a n d  i n  t h e  

f o r e c a s t s ?

L a l l y :  T h e r e  w a s  a  l o t  o f  i n t e r e s t  a b o u t  t e n - t w e l v e  y e a r s  a g o ,  W i l l ,  w i t h  t h e  g e n t l e m a n  

w h o  w a s  i n  c h a r g e  o f  t h e  E u r o p e a n  C e n t r e  f o r  M e d i u m - R a n g e  W e a t h e r  F o r e c a s t s ,  

w h o s e  n a m e  I ' v e  l o s t .

K e l l o g g :  L e n n a r t  B e n g t s s t e n .

L a l l y :  Y e s .  B e n g t s s t e n  h a d  g r e a t  i n t e r e s t  i n  t h i s ,  a n d  h a d  d e m o n s t r a t e d  h o w  m u c h  i t  

w o u l d  h e l p .  B u t  a t  t h a t  t i m e ,  h e  g o t  n o  s u p p o r t .  T h e  N a t i o n a l  W e a t h e r  S e r v i c e ,  

N O A A ,  a f t e r  f i n i s h i n g  u p  o n  t h e  G A R P  p r o g r a m ,  t u r n e d  i t s  r e s o u r c e s  t o  t h e
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m e s o s c a l e .  E x c e p t  i n  t h e  l a s t  t w o  o r  t h r e e  y e a r s ,  w h e n  t h e  g l o b a l  c l i m a t e  h a s  b e c o m e  

a  m a g i c  w o r d  a g a i n ,  i t  m a y  j u s t  b e  p o s s i b l e  t h r o u g h  t h e  g l o b a l  c l i m a t e  i n i t i a t i v e  t o  r e 

d e v e l o p  a n  i n t e r e s t  i n  b a l l o o n i n g .  B u t  I  w o u l d  t h i n k  t h a t  t h e  m o s t  l i k e l y  c a n d i d a t e  

w o u l d  b e  t h e  R A C O O N  b a l l o o n  d o i n g  e q u a t o r i a l  s u r v e y s .  P e o p l e  c a n  p r o p o s e  n e w  

s a t e l l i t e  p r o g r a m s  a t  a  c o s t  o f  $ 2  o r  $ 3  b i l l i o n ,  y o u  k n o w ,  f o r  s i m i l a r  o b j e c t i v e s .

K e l l o g g :  V i n ,  w h a t ' s  t h e  s i t u a t i o n  r e g a r d i n g  f l y i n g  b a l l o o n s  i n  t h e  N o r t h e r n  H e m i s p h e r e  

w h e r e  t h e y ' d  g o  o v e r  w h a t  u s e d  t o  b e  t h e  S o v i e t  U n i o n ,  w h e t h e r  o r  n o t  o v e r  R u s s i a ?  

I 'm  s u r e  y o u  r e m e m b e r  t h e  m e e t i n g  y o u  h a d  w i t h  a c a d e m i c i a n  F e d e r o v  i n  m y  o f f i c e ,  

i n  f a c t ,  [ a n d  y o u ]  b r i e f e d  h i m  o n  t h e  b a l l o o n  p r o g r a m .  A n d  w e  a s k e d  i f  R u s s i a  w a s  

a l w a y s  g o i n g  t o  b e  a g a i n s t  f l y i n g  o v e r  R u s s i a .

L a l l y :  W e l l ,  I  t h i n k  t h a t  t h e r e  w i l l  p r o b a b l y  b e  c o n c e r n  n o w  n o t  s o  m u c h  [ w i t h ]  R u s s i a ,  

b u t  C h i n a .  Y o u  k n o w ,  w e  d i d  g e t  a p p r o v a l  d u r i n g  t h e  G A R P  P r o g r a m  t o  o v e r f l y  

C h i n a  b e c a u s e  a f t e r  t h e  F r e n c h  d r o p p e d  o u t  o f  t h e i r  p r o g r a m ,  a  p r o g r a m  f o r  t r o p i c a l  

s o u n d i n g s  t o  g o  a b o v e  t h e  l e v e l  o f  t h e  a i r c r a f t  w a s  p u t  i n - - t h i s  w a s  c a l l e d  t h e  T r o p i c a l  

C o n s t a n t  L e v e l  B a l l o o n  S y s t e m ,  o r  t h e  E W E  p r o g r a m  ( t h e  E q u a t o r i a l  W i n d  

E x p e r i m e n t ) .  W i t h  t h a t  p r o g r a m ,  w e  f l e w  6 0 0  b a l l o o n s ,  a n d  w e  h a d  m a g n e t i c  

c u t d o w n s  s o  t h e y  w o u l d  c u t  d o w n  i f  t h e y  w e n t  o v e r  R u s s i a n  a r e a s .  B u t  t h e  w a y  t h e  

m a g n e t i c  f i e l d  w a s ,  w e  f e l t  t h e r e  w o u l d  b e  l o t s  o f  t i m e s  w h e n  w e  w o u l d  n o t  l i k e  t o  c u t  

d o w n  o v e r  C h i n a .  W e  g o t  a g r e e m e n t  f r o m  t h e  C h i n e s e  w h i c h  p e r m i t t e d  o v e r f l i g h t  a t  

t h a t  t i m e .

B u t  I  w o u l d  t h i n k  t h e y  w o u l d  b e  s u s p i c i o u s  r i g h t  n o w  w i t h  r e s p e c t  t o  o v e r f l i g h t  m o r e  

s o  t h a n  R u s s i a .  B u t  t h e  w a y  t o  s o l v e  t h e  p r o b l e m ,  j u s t  a s  t h i s  f e l l o w  w a s  t r y i n g  t o  f l y  

a r o u n d  t h e  w o r l d  o n  a  m a n n e d  b a l l o o n  o n  s o m e t h i n g  c a l l e d  " E a r t h w i n d s , "  j u s t  a s  t h a t  

f e l l o w  s o l v e d  h i s  R u s s i a n  p r o b l e m s  b y  b r i n g i n g  a s  o n e  o f  h i s  c r e w  m e m b e r s  t h e  h e a d  

o f  t h e  R u s s i a n  a s t r o n a u t  p r o g r a m ,  a n d  h e  g o t  i n s t a n t  a p p r o v a l .  I  t h i n k  t h a t  t h a t  c o u l d  

p r o b a b l y  b e  d o n e  i n  o t h e r  a r e a s ,  t o o ,  w h e r e  t h e r e  w o u l d  b e  a  j o i n t  i n t e r e s t .

K e l l o g g :  I t ' s  h a r d  t o  s e e  w h y  a  c o u n t r y  w o u l d  o b j e c t  a n y m o r e  t o  b a l l o o n  o v e r f l i g h t s

b e c a u s e  e v e r y b o d y  k n o w s  t h a t  t h e  s a t e l l i t e s  a r e  f l y i n g  o v e r  a l l  t h e  t i m e .  W h a t  c o u l d  a  

b a l l o o n  d o  t h a t  w o u l d  b e  h a r m f u l ?

L a l l y :  Y o u  k n o w  b e t t e r  t h a n  a n y b o d y  w h y  R u s s i a  h a d  a n  a n t i p a t h y  t o  b a l l o o n  o v e r f l i g h t ,  

w h i c h  d a t e s  b a c k  t o  t h e  l a t e  1 9 5 0 s .

K e l l o g g :  I  t h i n k  f o r  t h e  r e c o r d  y o u  c o u l d  s e e  w h y .  M e n t i o n  " M o b y  D i c k "  a g a i n .

L a l l y :  A t  t h a t  t i m e ,  t h e r e  w e r e  3 , 0 0 0  b a l l o o n  s y s t e m s  d e v e l o p e d  t o  o v e r f l y  p r i m a r i l y  

R u s s i a ,  a n d  t h e y  w e r e  l o c a t e d  a l l  t h r o u g h  E u r o p e ,  T u r k e y ,  a l l  t h r o u g h  E n g l a n d ,  

G e r m a n y ,  I t a l y .  T h e r e  w e r e ,  I  b e l i e v e ,  a  t o t a l  o f  1 , 0 0 0  b a l l o o n s  l a u n c h e d ;  t h e y  f l e w  

a b o u t ,  I  b e l i e v e ,  4 0 - 4 5 , 0 0 0  f e e t .  I t  w a s  j u s t  a b o v e  w h a t  w a s  c o n s i d e r e d  t h e  t o p  l e v e l  

o f  f i g h t e r  a i r c r a f t ,  a l t h o u g h  s o m e  o f  t h e  a i r p l a n e s  g o t  t o  t h e m ,  I  u n d e r s t a n d .  A n y w a y ,  

5 0 0  o f  t h e s e  b a l l o o n s  d i d  s u r v i v e  o v e r f l i g h t  o f  R u s s i a ,  t a k i n g  a  p i c t u r e  a  m i n u t e  a l o n g
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t h e  w a y ,  a n d  t h i s  w a s  u s e d  b a s i c a l l y  a s  t h e  p i o n e e r  r e c o n n a i s s a n c e  p r i o r  t o  t h e  U 2  w i t h  

t h e  G a r y  P o w e r s  i n c i d e n t .

K e l l o g g :  I t  w a s  a l s o  b e f o r e  t h e y  h a d  g o o d  r e c o n n a i s s a n c e  s a t e l l i t e s .

W h a t  y e a r  w a s  t h a t ?

L a l l y :  I t  s e e m e d  t o  m e  i t  w o u l d  b e  t h e  w i n t e r  o f  1 9 5 6 - 5 7 ,  f o r  t h e  f i r s t  f l i g h t s ,  t h e  1 , 0 0 0  

f l i g h t s  o v e r  R u s s i a  a n d  t h e  r e c o v e r i e s  i n  t h e  P a c i f i c .  I n  a n y  e v e n t ,  p e o p l e  w i t h  

r e a s o n a b l y  l o n g  m e m o r i e s  w i l l  l o o k  a s k a n c e  a t  o v e r f l i g h t s  w h o  h a v e  t h a t  h i s t o r y ,  b u t  

m o s t  o f  t h o s e  p e o p l e  a r e  r e t i r e d  o r  d e a d  b y  n o w .  P r e s e n t  c o m p a n y  e x c e p t e d .

K e l l o g g :  O v e r f l i g h t s  a r e n ' t  a s  s i n i s t e r  a s  t h e y  u s e d  t o  b e .

W e l l ,  V i n ,  y o u  a l r e a d y  t o l d  m e  w h a t  y o u r  p r o g n o s i s  i s  f o r  s c i e n t i f i c  b a l l o o n i n g ,  t h a t  i s ,  

t h e  l o n g  d u r a t i o n  i n  s c i e n t i f i c  b a l l o o n i n g .  T e l l  m e  a  l i t t l e  b i t  a b o u t  t h e  w o r k  y o u r  

g r o u p  d i d  t o  d e v e l o p  r a d i o s o n d e  l a u n c h i n g  f r o m  s h i p b o a r d ,  b e c a u s e  t h a t  s e e m s  t o  m e  

t o  b e  a  v e r y  i m a g i n a t i v e  d e v e l o p m e n t ,  t o o .

L a l l y :  O u r  l i t t l e  g r o u p  h a d  a l w a y s  b e e n  i n t e r e s t e d  i n  v a r i o u s  n a v i g a t i o n  s c h e m e s  t o  t r a c k  

o u r  s u p e r - p r e s s u r e  b a l l o o n s ,  a n d  w e  w o r k e d  o n  t h e  d e v e l o p m e n t  o f  O m e g a  n a v i g a t i o n  

s y s t e m s .  T h e r e  w a s  a  f e l l o w  n a m e d  J o h n  B u e k e r s  b a c k  E a s t  w h o  w a s  w o r k i n g - -

K e l l o g g :  Y o u  m i g h t  e x p l a i n  f o r  t h e  r e c o r d  f o r  f u t u r e  l i s t e n e r s  w h a t  O m e g a  i s .

L a l l y :  O m e g a  i s  a  n a v i g a t i o n  s y s t e m  t h a t  w a s  d e v e l o p e d  b y  a  f e l l o w  n a m e d  P i e r c e  a t

H a r v a r d  U n i v e r s i t y  a r o u n d  t h e  e n d  o f  W o r l d  W a r  I I .  I t  w a s  c a l l e d  " O m e g a "  b e c a u s e  i t  

w a s  g o i n g  t o  b e  t h e  u l t i m a t e  s y s t e m .  I t  c o n s i s t s  o f  e i g h t  t r a n s m i t t e r s  l o c a t e d  a r o u n d  

t h e  w o r l d ,  t r a n s m i t t i n g  a t  v e r y  l o w  f r e q u e n c i e s  s o  t h a t  t h e r e ' s  a  g r o u n d - w a v e  

p r o p a g a t i o n  t h a t  g o e s  a r o u n d  t h e  w o r l d .  A t  a n y  p o i n t  i n  t h e  w o r l d ,  y o u  s h o u l d  b e  a b l e  

t o  p i c k  u p  t h r e e  s t a t i o n s  a n d  f r o m  t h e  m e a s u r e m e n t  o f  t h e  p h a s e  o f  t h e  t h r e e  

s y n c h r o n i z e d  t r a n s m i s s i o n s  y o u  c a n  c o m p u t e  y o u r  l o c a t i o n .  I t ' s  a c c u r a t e  t o  a b o u t

2 , 0 0 0  m e t e r s  a b s o l u t e ,  b u t  a b o u t  2 0 0  m e t e r s  d i f f e r e n t i a l  s o  t h a t  i f  y o u  m e a s u r e  f o r  

t h r e e  m i n u t e s ,  y o u  c a n  d e t e r m i n e  w h a t  y o u r  m o v e m e n t  i s  w i t h i n  a  m e t e r  p e r  s e c o n d  

a c c u r a c y .  A n d  t h e  i d e a  h e r e  i s  y o u  f l y  a  b a l l o o n ,  y o u  p u t  a n  O m e g a  r e c e i v e r  o n  i t  a n d  

t r a n s l a t e  a  s i g n a l  t o  t h e  g r o u n d ,  S i n c e  y o u  t a k e  d i f f e r e n c e s  o f  p h a s e  d a t a ,  a l l  o f  t h e  

o t h e r  d e l a y s  i n  t h e  s y s t e m  c a n c e l  o u t  a n d  o n l y  r e l a t i v e  d i f f e r e n c e s  i n  r a n g e  t o  t h e  

s t a t i o n s  c o m e  o u t .  S o  y o u  c a n  m a k e  a  d e c i s i o n  o n  y o u r  p o s i t i o n  a s  i f  y o u r  g r o u n d  

e l e c t r o n i c s  w e r e  a c t u a l l y  o n  t h e  b a l l o o n .  T h i s  i s  t h e  w a y  t h e  L O R A N  s y s t e m  a l s o  

w o r k s ,  w h i c h  i s  a  h i g h e r - f r e q u e n c y  s y s t e m  w h i c h  c o v e r s  o n l y  r e g i o n s  o f  2 - 3 , 0 0 0  m i l e s  

r a t h e r  t h a n  g l o b a l l y ,  b u t  i s  q u i t e  a  b i t  m o r e  a c c u r a t e .

I n  a n y  e v e n t ,  w e  w e r e  w o r k i n g  b o t h  w i t h  L O R A N  a n d  O m e g a ,  a n d  g o t  i n v o l v e d  i n  

t r y i n g  t o  m a k e  a  s i m p l e  r a d i o s o n d e  s y s t e m .  W e  w e r e  a s k e d  b y  t h e  C a n a d i a n s  t o  b u i l d  

a  s y s t e m  t o  t e s t  t h e  a b i l i t y  t o  u s e  a  n a v i g a t i o n  s i g n a l  f r o m  s h i p s  a t  s e a .  T h e  r e a s o n  t h e  

C a n a d i a n s  w a n t e d  t o  b a c k  t h i s ,  t h e y  d e c i d e d  t h e y  c o u l d n ' t  a f f o r d  t o  k e e p  t h e i r  s t a t i o n -
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k e e p i n g  s h i p  i n  t h e  G u l f  o f  A l a s k a .  I t  w a s  c a l l e d  " S t a t i o n  P a p a . "  T h e r e  w e r e  t w o  

s h i p s  i n v o l v e d ,  b e c a u s e  t h e y  c o u l d n ' t  s t a y  t h e r e  a l l  t h e  t i m e .  O n e  c o m i n g  a n d  t h e n  o n e  

g o i n g .  T h e  t w o  s h i p s  c o s t  t h e m  o v e r  $ 1 0  m i l l i o n  d o l l a r s  a  y e a r  i n  f i f t e e n  y e a r s  a g o  

m o n e y .

S o  t h e y  p u t  u p  t h e  m o n e y ,  a n d  w e  t h e n  d e m o n s t r a t e d  t h i s  c a p a b i l i t y  o n  a  J a p a n e s e  c a r  

c a r r i e r ,  w h i c h  w a s  g o i n g  b e t w e e n  J a p a n  a n d  t h e  W e s t  C o a s t  a n d  w e  t h e n  b u i l t  t h r e e  

s y s t e m s  f o r  C a n a d a .  S i n c e  t h e n ,  t h e  E u r o p e a n  c o m m u n i t y  h a s  b e e n  u s i n g  t h e s e  i n  t h e  

A t l a n t i c .  T h e  s y s t e m  w e  d e v e l o p e d  h a s  b e e n  c o p i e d  b y  t h e  V a i s a l a  C o m p a n y  a n d  

s o l d  c o m m e r c i a l l y .  A s  f a r  a s  I  k n o w ,  t h e r e  a r e  p r o b a b l y  a  c o u p l e  o f  d o z e n  s u c h  

s y s t e m s  p r o v i d i n g  d a t a  i n  t h e  A t l a n t i c  a n d  i n  t h e  P a c i f i c .

K e l l o g g :  S o  i t ' s  s t i l l  b e i n g  u s e d .  A n d  y o u r  b a l l o o n  l a u n c h i n g  s y s t e m  w a s  a l s o  a  p a r t  o f  t h a t  

d e v e l o p m e n t .

L a l l y :  O h ,  y e s .  T h e  t u b e  h a s  g o n e  t h r o u g h  m a n y  g e n e r a t i o n s .

A t  t h e  t i m e  w e  s t a r t e d  t h i s  w o r k ,  w e  w e r e  c o n c e r n e d  a t  N C A R  w i t h  t h e  a v a i l a b i l i t y  o f  

r a d i o s o n d e  s y s t e m s  f o r  r e s e a r c h  p r o g r a m s .  T w e n t y  o r  t h i r t y  y e a r s  a g o  a l l  s c i e n t i s t s  

h a d  r e l i e d  o n  t h e  A i r  F o r c e  t o  p r o v i d e  m i l i t a r y  r a d i o s o n d e  s y s t e m s  a n d  f i e l d  o p e r a t o r s .  

T h e  A i r  F o r c e  h a d  a n  e n t i r e  s q u a d r o n  b a s e d  a t  T i n k e r  A i r  F o r c e  B a s e  w i t h  t h e  m i s s i o n  

o f  s u p p o r t i n g  r e s e a r c h  p r o g r a m s . I n  t h e  c o u r s e  o f  y e a r s ,  t h e y  c u t  t h i s  b a c k .  T h e  

c o m p e t e n t  p e o p l e  r e t i r e d  a n d  i t  l o o k e d  l i k e  t h i s  c a p a b i l i t y  w o u l d  n o  l o n g e r  b e  

a v a i l a b l e .  T h e  a t m o s p h e r i c  r e s e a r c h  c o m m u n i t y  a s k e d  u s  t h e n  t o  c o m e  u p  w i t h  a  n e w  

r a d i o s o n d e  s y s t e m .  T h e  o l d  o n e ,  t h e  m i l i t a r y  A N / G M D - 1 ,  d a t e d  b a c k  t o  j u s t  a f t e r  

W o r l d  W a r  I I ,  s o  w a s  g e t t i n g  o n  t o  f o r t y  y e a r s  i n  a g e .  W e  f o u n d  o u t  t h a t  a  

m a n u f a c t u r e r  o f  t h e  L O R A N  n a v i g a t i o n  e q u i p m e n t  h a d  c o m e  u p  w i t h  s o m e  n e w  

a l g o r i t h m s  t h a t  c o u l d  c o m b i n e  s t a t i o n s  f r o m  s e v e r a l  c h a i n s ,  r a t h e r  t h a n  j u s t  a  s i n g l e  

c h a i n ,  w h i c h  p r o v i d e d  l i m i t e d  c o v e r a g e . T h i s  g a v e  u s  t h e  p r o m i s e  o f  b e i n g  a b l e  t o  

c o v e r  t h e  w h o l e  U n i t e d  S t a t e s  w i t h  L O R A N  w i t h  i t s  i m p r o v e d  a c c u r a c y  o v e r  O m e g a .  

I n s t e a d  o f  a v e r a g i n g  w i n d s  f o r  t h r e e  m i n u t e s ,  w e  c o u l d  n o w  a v e r a g e  w i n d s  f o r  t h i r t y  

s e c o n d s .

K e l l o g g :  I n  o t h e r  w o r d s ,  o v e r  t h e  U . S . ,  y o u  c o u l d  u s e  L O R A N  i n s t e a d  o f  O m e g a .

L a l l y :  S o  w e  t h e n  d e v e l o p e d  t h i s  s y s t e m .  W e  h a d  b e e n  w o r k i n g  o n  a n o t h e r  t e c h n o l o g y ,  

w h i c h  a c t u a l l y  l o o k s  v e r y  m u c h  l i k e  w h a t ' s  n o w  t h e  G l o b a l  P o s i t i o n i n g  S y s t e m ,  

e x c e p t  o u r s  w a s  b a s e d  o n  p u t t i n g  t r a n s m i t t e r s  o n  t o p  o f  p o s t s  t e n  m i l e s  a p a r t  i n s t e a d  o f  

i n  s p a c e .  B u t  w h e n  w e  f o u n d  t h i s  n e w  L o r a n  c a p a b i l i t y ,  w e  i m m e d i a t e l y  d r o p p e d  

w h a t  w e  w e r e  d o i n g  a n d  w e  t h e n  p u t  a  s y s t e m  t o g e t h e r ,  w h i c h  w e  c a l l  " C L A S S " - - t h e  

C r o s s - C h a i n  L O R A N  A t m o s p h e r i c  S o u n d i n g  S y s t e m .  W e  b u i l t  t h i s  s y s t e m  i n  f o u r  

m o n t h s  a n d  p u t  i t  i n  a  m o b i l e  v a n .  W e  w a n t e d  t o  t e s t  i t  o u t  f o r  s o m e t h i n g  c a l l e d  t h e  

G A L E  p r o g r a m ,  b r o u g h t  i t  d o w n  t o  t h e  O u t e r  B a n k s ,  s e t  i t  u p  a n d  o n  o u r  f i r s t  t e s t  

n i g h t ,  w e  h a d  o n e  o f  t h e  w o r s t  s t o r m s  e v e r .  B u t  w i t h  o u r  n e w  l a u n c h e r ,  w e  w e r e  a b l e  

t o  m a k e  s o u n d i n g s  e v e r y  h o u r .
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L a l l y :  I n  o n e  o f  t h e  w o r s t  s t o r m s  i m a g i n a b l e .  S o  w e  p r o b a b l y  h a d  a  p r e t t y  g o o d  s y s t e m  

g o i n g .  W e  b u i l t  p r o b a b l y  f i f t e e n  o f  t h o s e  s y s t e m s  s i n c e ,  i n c l u d i n g  s y s t e m s  f o r  

T a i w a n .  F o r  t h e  N a t i o n a l  S e v e r e  S t o r m s  L a b ,  w e  b u i l t  m o b i l e  v e r s i o n s  o f  C L A S S  s o  

t h e y  c a n  t a k e  s o u n d i n g s  i n  s e v e r e  t h u n d e r s t o r m s  - - t h e y  l a u n c h  a  b a l l o o n ,  t r y  t o  g e t  i t  

i n  t h e  b o t t o m  o f  a  s t o r m ,  a n d  t h e n  s t a r t  r u n n i n g  w h i l e  t h e y ' r e  t r a c k i n g  s o  t h e y  c a n  b e  

t a k i n g  d a t a .

K e l l o g g :  T h e  s y s t e m ,  d o e s  i t  o c c u p y  a  v a n  o r  d o e s  i t  o c c u p y  a  s u i t c a s e ?

L a l l y :  N o ,  i t ' s  b i g g e r  t h a n  a  s u i t c a s e ,  i t ' s  a s  b i g  a s  s a y ,  t h r e e  b r e a d  b o x e s .  B u t  i t ' s  a

c o u p l e  o f  r a c k s  o f  e q u i p m e n t .  W e  r e p a c k a g e d  t h e  s y s t e m  f o r  a i r c r a f t  u s e  a n d  c a l l e d  i t  

" L 2 D 2 , "  t h e  L i g h t w e i g h t  L O R A N  D i g i t a l  D r o p w i n d s o n d e .  T h i s  i s  n o w  t h e  s t a n d a r d  

s y s t e m  f o r  a l l  r e s e a r c h  a i r c r a f t  d r o p s o n d e s  a n d  t h e  A i r  F o r c e  h a s  c o n t r a c t e d  w i t h  u s  t o  

c o n v e r t  a l l  o f  t h e i r  s y s t e m s  t o  t h i s  c a p a b i l i t y .

K e l l o g g :  I s  t h i s  s t i l l  g o i n g  o n ?

L a l l y :  Y e s ,  w e  h a v e  s e v e r a l  o f  t h e s e  s y s t e m s .  W e ' v e  o u t f i t t e d  N A S A ' s  D C - 8  w i t h  t h i s  

c a p a b i l i t y  a n d  t h e  N C A R  a i r c r a f t  a n d  t h e  N a t i o n a l  W e a t h e r  S e r v i c e  P - 3 ' s  f r o m  t i m e  t o  

t i m e  h a v e  u s e d  t h i s .

K e l l o g g :  S o  N C A R  i s  v e r y  d e f i n i t e l y  s t i l l  i n  t h e  b u s i n e s s  o f  d e v e l o p i n g  t h e  s o n d e s ?

L a l l y :  T h a t ' s  r i g h t .  W e  n o w  h a v e  o u r  l a t e s t  v e n t u r e  w i t h  t h e  D L R  l a b o r a t o r i e s  i n  

G e r m a n y  w h i c h  h a v e  c o n t r a c t e d  w i t h  u s  i n i t i a l l y  t o  d e s i g n  b u t  e v e n t u a l l y  t o  b u i l d  a  

d r o p s o n d e  s y s t e m  i n t o  t h e i r  n e w  r e s e a r c h  a i r c r a f t  w h i c h  w i l l  b e  f l y i n g  a t  8 0 , 0 0 0  f e e t .

T h i s  i s  w h a t  t a k e s  m e  t o  M u n i c h  n e x t  w e e k .  S o  t h a t  p r o g r a m  i s  s t i l l  v e r y  a c t i v e  a n d  i n  

t h e  n e x t  g e n e r a t i o n  o f  t h e s e  s y s t e m s ,  w e ' l l  b e  u s i n g  t h e  n e w  n a v i g a t i o n  s y s t e m ,  t h e  

G l o b a l  P o s i t i o n i n g  S y s t e m ,  a s  o p p o s e d  t o  L O R A N :  O m e g a  w a s  a c c u r a t e  t o  2 , 0 0 0  

m e t e r s ,  L o r a n  t o  2 0 0  m e t e r s  a n d  G P S  t o  2 0  m e t e r s .

K e l l o g g :  T h a t ' s  b a s e d  o n  s a t e l l i t e  t r a n s m i s s i o n s .

L a l l y :  T h e r e  a r e  2 4  s a t e l l i t e s  n o w ,  a n d  s o  w e  h a v e  g l o b a l  c o v e r a g e  2 4  h o u r s  a  d a y .  I t  

w i l l  b e  u n i v e r s a l  [ f o r ]  a l l  k i n d s  o f  a c t i v i t i e s .

K e l l o g g :  O n e  o f  t h e  r e m a r k a b l e  t h i n g s  i s  t h a t  t h e  b a l l o o n  h a s  e n o u g h  s e n s i t i v i t y  t o  r e c e i v e  

t h e s e  s i g n a l s .  I  r e m e m b e r  i n  T W E R L E  t h e r e  w a s  a  b i g  a n t e n n a . . .

END OF TAPE 1, SIDE 2

Kellogg: Even in the storm?
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TAPE 2, SIDE 1

L a l l y :  W e  w e r e  t a l k i n g  a b o u t  t h e  s e n s i t i v i t y  o f  r e c e i v e r s  o n  b a l l o o n s .

K e l l o g g :  W h a t  n e v e r  c e a s e d  t o  a m a z e  m e  a s  a n  a m a t e u r  t o  t h i s  k i n d  o f  t h i n g  i s  t h a t  a

s a t e l l i t e  a n d  a  b a l l o o n  c a n  l i s t e n  t o  e a c h  o t h e r  w i t h  t h e s e  i n t e n s e l y  t i n y  s i g n a l s  t h a t  a r e  

c o m i n g .

L a l l y :  T h e  s i g n a l s  o n  t h e  T W E R L E  p r o g r a m  t h a t  y o u  w e r e  r e f e r r i n g  t o  w e r e - - r e m e m b e r  

o n  T W E R L E ,  w e  w e r e  n o t  l i s t e n i n g  t o  t h e  s a t e l l i t e .  W e  w e r e  m a k i n g  a  t r a n s m i s s i o n  

b a c k  t o  t h e  s a t e l l i t e .  W e  w e r e  s e n d i n g  a s  l i t t l e  a s  1 0 0  m i l l i w a t t s  b a c k  a n d  t h e  s a t e l l i t e  

h a d  a  v e r y  s e n s i t i v e  r e c e i v e r .  I n  t h e  c a s e  o f  t h e  n e w  G l o b a l  P o s i t i o n i n g  S y s t e m ,  w e  

h a v e  t h e s e  g i a n t  s a t e l l i t e s  w e i g h i n g  4 , 0 0 0  p o u n d s ,  w h i c h  h a v e  e n o r m o u s  p o w e r  

c a p a b i l i t i e s ,  a n d  t h e y  w e r e  p u t t i n g  o u t  v e r y ,  v e r y  s t r o n g  s i g n a l s .  T h e  b a n d  i n  t h e  

s i g n a l s  i s  q u i t e  n a r r o w  a n d  t h e  r e c e i v e r s  n o w a d a y s  a r e  m u c h ,  m u c h  b e t t e r  t h a n  t h e y  

u s e d  t o  b e .  S o  t h e r e ' s  n o  p r o b l e m  a t  a l l  t h e s e  d a y s .  T h e  n i c e  t h i n g  a b o u t  t h e  G l o b a l  

P o s i t i o n i n g  S y s t e m  i s  w h e r e  w e  h a d  t o  u s e  a  r a t h e r  l a r g e  a n t e n n a  o n  t h e  T W E R L E  

p r o g r a m  a n d  o t h e r  p r o g r a m s - - b e c a u s e  w e  w e r e  o p e r a t i n g  a t  4 0 0  m e g a h e r t z  a n d  w e  

h a d  t o  h a v e  a  s y s t e m  t h a t  w a s  a  h a l f  a  w a v e l e n g t h  i n  d i m e n s i o n s  a s  a n  e f f i c i e n t  

a n t e n n a - - n o w  w e ' r e  o p e r a t i n g  a t  1 , 5 0 0  m e g a h e r t z .  W e ' r e  u s i n g  t i n y  l i t t l e  a n t e n n a s - -  

s u r f a c e - m o u n t ,  t h e y  c a l l  t h e m - - a n d  I  e n v i s i o n  i n  l e s s  t h a n  f i v e  y e a r s ,  p e o p l e  w i l l  h a v e  

t h e s e  k i n d s  o f  s y s t e m s  o n  t h e i r  g o l f c a r t s .  W h a t  t h e y ' l l  b e  d o i n g ,  t h e r e  w i l l  b e  t h e  G P S  

s i g n a l s  c o m i n g  i n  t o  t h e  g o l f c a r t  a n d  t h e r e  w i l l  b e  a  s e p a r a t e  s i g n a l  c o m i n g  i n  f r o m  t h e  

c l u b h o u s e ,  w h i c h  w i l l  p u t  i n t o  a  c o m p u t e r  t h e  p r e s e n t  l o c a t i o n  o f  t h e  p i n  o n  e a c h  

h o l e ,  a n d  t h e  g o l f e r  w i l l  j u s t  p u t  h i s  g o l f c a r t  o v e r  t h e  b a l l  a n d  r e a d  o f f  t h e  e x a c t  

d i s t a n c e  t o  t h e  p i n .  T h i s  m a y  s o u n d  l u d i c r o u s ,  b u t  t h e s e  a r e  p e o p l e  w h o  a r e  p a y i n g  

$ 1 0 0  j u s t  f o r  c o v e r s  f o r  t h e i r  g o l f  c l u b s .  F o r  a n  e x t r a  h u n d r e d  d o l l a r s ,  t h e y ' l l  h a v e  o n e  

o f  t h e s e  s y s t e m s .  S o  G P S  i s  g o i n g  t o  c h a n g e  t h e  w o r l d .  A n d  i t ' s  c e r t a i n l y  g o i n g  t o  

c h a n g e  t h e  b a l l o o n i n g  w o r l d ,  a n d  t h e  i n s t r u m e n t a t i o n  w o r l d .

K e l l o g g :  W h y  d o e s  a  s p e c i a l  d e v e l o p m e n t  h a v e  t o  t a k e  p l a c e  f o r  t h i s  G e r m a n  r e s e a r c h

a i r c r a f t - - w h y  c a n ' t  t h e y  u s e  t h e  s a m e  d r o p s o n d e s  t h a t  o r d i n a r y  a i r c r a f t ,  r e c o n n a i s s a n c e  

a i r c r a f t  u s e ?

L a l l y :  T h e y 'v e  a s k e d  f o r  c l o s e r  t o l e r a n c e s  o n  m e a s u r e m e n t  a c c u r a c i e s .  T h e y  w a n t  G P S ,  

a n d  w e  h a v e  n o t  y e t  i m p l e m e n t e d  G P S  i n  t h e  A m e r i c a n  d r o p s o n d e .  T h i s  w i l l  b e  t h e  

f i r s t  o n e ,  a n d  f r o m  t h e n  o n ,  e v e r y t h i n g  e l s e  w i l l  f o l l o w .  T h e  o t h e r  t h i n g  i s  t h e y  d o n ' t  

h a v e  r o o m  i n  t h e  c a b i n  b e c a u s e  t h e y  w i l l  h a v e  t o  h a v e  s c i e n t i f i c  i n s t r u m e n t s  t h a t  h a v e  

t o  b e  m o n i t o r e d ,  s o  t h e y  d o n ' t  h a v e  r o o m  i n  t h e  c a b i n  f o r  a  d i s p e n s e r  a n d  f o r  s t o r a g e .  

S o  a l l  o f  t h i s  w i l l  b e  i n  t h e  n o n - p r e s s u r i z e d  p a r t  o f  t h e  a i r p l a n e  a n d  i t  w i l l  a l l  h a v e  t o  

h a p p e n  a u t o m a t i c a l l y .  T h e r e  w i l l  h a v e  t o  b e  a  d i s p e n s e r ,  w h i c h  w i l l  l o o k  l i k e ,  

s t r a n g e l y  e n o u g h ,  o u r  o l d  c a r r i e r  b a l l o o n  s y s t e m  d i s p e n s e r ,  a n d  w h e r e ,  u p o n

Interview with Vin Lally

Kellogg: We were talking about--
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c o m m a n d ,  t h e n ,  a  s o n d e  w i l l  d r o p  o u t  t h r o u g h  t h i s  u n p r e s s u r i z e d  c a b i n  a n d  t h e n  t h e  

d a t a  w i l l  b e  r e c o r d e d .  B u t  m o s t  o f  t h e  f e a t u r e s  o f  t h e  s o n d e  w i l l  b e  v e r y  s i m i l a r  t o  

w h a t  w e ' v e  d o n e  a n d  t h a t ' s  w h y  t h e  G e r m a n s  w a n t  u s  t o  d o  i t  r a t h e r  t h a n  r e - i n v e n t i n g  

t h i n g s .

K e l l o g g :  S o u n d s  a s  t h o u g h  N C A R  r e a l l y  h a s  n o t  a  m o n o p o l y ,  b u t  a t  l e a s t  a  l e g  u p  o n  t h i s  

w h o l e  t e c h n o l o g y .

L a l l y :  I t  a l l  c a m e  f r o m  t h e  t e c h n o l o g y  w e  d e v e l o p e d  f o r  b a l l o o n i n g .  I t ' s  j u s t  u n f o r t u n a t e  

w e ' v e  l o s t  o u r  b a l l o o n s .  T h e  o n l y  a c t i v e  a r e a  i n  b a l l o o n i n g  r i g h t  n o w  t h a t  I 'm  i n v o l v e d  

i n  i s  w i t h  t h e  a t t e m p t  f o r  a  m a n n e d  b a l l o o n  f l i g h t  a r o u n d  t h e  w o r l d .

K e l l o g g :  Y o u ' r e  a  c o n s u l t a n t  t o  t h a t  o n e .  A r e  t h e y  g o i n g  t o  g o  a g a i n ?

L a l l y :  Y e s ,  t h e y ' l l  b e  g o i n g  a g a i n  i n  N o v e m b e r .  B u t  a g a i n ,  t h e y ' l l  b e  g o i n g  w i t h  a  v e r y  

c o m p l e x  s y s t e m .  I  t h i n k  i f  t h e y  g e t  i t  i n  t h e  a i r ,  t h e y ' l l  s u c c e e d .  B u t  I  t h i n k  t h e y ' l l  s t i l l  

h a v e  l a u n c h  p r o b l e m s .

K e l l o g g :  I t  s o u n d e d  v e r y  e l a b o r a t e  w h e n  y o u  w e r e  t e l l i n g  m e  e a r l i e r .  I 'm  n o t  s u r e  y o u  t o l d  

f o r  t h e  r e c o r d  a s  t o  w h a t  t h i s  k i n d  o f  t h i n g  c o n s i s t s  o f .  J u s t  b r i e f l y ,  w h a t  i s  t h i s  r o u n d -  

t h e - w o r l d  b a l l o o n ?

L a l l y :  T h i s  i s  t h e  l a s t  f r o n t i e r  b a s i c a l l y  f o r  p e o p l e  w h o  w a n t  t o  d o  c r a z y  t h i n g s ,  a n d  

t h a t ' s  t o  f l y  a  b a l l o o n  a r o u n d  t h e  w o r l d .  P e o p l e  h a v e  r e c e n t l y  f l o w n  a  l i t t l e  a i r p l a n e  

a r o u n d  t h e  w o r l d .  A c t u a l l y ,  f l y i n g  a  m a n n e d  b a l l o o n  a r o u n d  t h e  w o r l d  i s  a  v e r y  

s i m p l e  t h i n g  t o  d o .  W e ' v e  p r o b a b l y  m a d e  1 0 , 0 0 0  o r b i t s  o f  t h e  w o r l d  w i t h  a l l  o f  o u r  

u n m a n n e d  b a l l o o n  s y s t e m s  o n  s u p e r - p r e s s u r e  b a l l o o n s .  T h e  p r o b l e m  c o m e s  f r o m  t h e -  

- a n d  t h e r e  h a v e  b e e n  m a y b e  t w e n t y  a t t e m p t s  t o  f l y  a r o u n d  t h e  w o r l d  w i t h  v a r i o u s  

g r o u p s - - b u t  e a c h  g r o u p  i s  c o n c e r n e d  a s  s o m e b o d y  e l s e  i s  a b o u t  t o  f l y  a n d  b e i n g  

s e c o n d  i s  n o  g o o d ,  s o  " I  h a v e  t o  d o  t h i n g s  i n  a  h u r r y , "  s o  t h e y  h a v e  t o  d o  i t  o n  t h e  f i r s t  

t r y - - t h e y  c a n ' t  m a k e  a  t e s t  f l i g h t ,  t h e  k i n d  o f  t h i n g s  t h a t  a n y  r e a s o n a b l e  p e r s o n  w o u l d  

d o .  S o  t h e r e  h a v e  b e e n  m a n y ,  m a n y  a t t e m p t s  g o i n g .  O n e  o f  t h e  m o s t  f a m o u s  w a s  

M a l c o l m  F o r b e s ;  I  d o n ' t  k n o w  i f  y o u  r e c a l l  t h a t  h e  h a d  f i f t e e n  s u p e r - p r e s s u r e  b a l l o o n s  

a n d  a  g o n d o l a  u n d e r n e a t h  t h e m .  T o m  H e i n s h e i m e r  w a s  h i s  p i l o t  a n d  t h e y  w e r e  g o i n g  

t o  f l y  a r o u n d  t h e  w o r l d .  E a c h  o n e  o f  t h e s e  b a l l o o n s  t h a t  w o u l d  p i c k  u p  a  f e w  h u n d r e d  

p o u n d s  w a s  p u l l e d  o u t  a n d  t h e n  a s s e m b l e d  a n d  t h e n  t h e  w i n d  c a m e  u p .  S o m e b o d y  

f o r t u n a t e l y  c u t  e v e r y t h i n g  a w a y  b e f o r e  t h e y  a l l  g o t  k i l l e d .  B u t  t h e r e  h a v e  b e e n  a  l o t  o f  

a t t e m p t s  l i k e  t h a t  w h e r e  t h e r e  w a s n ' t  p r o p e r  t e s t i n g  o f  a l l  t h e  p i e c e s - -

K e l l o g g :  S o  t h e y  n e v e r  g o t  o f f  t h e  g r o u n d . . .

L a l l y :  I t ' s  a  s t r a n g e  t h i n g  n o w ,  t h a t  M a l c o l m  F o r b e s  f l i g h t  p r o b a b l y  g o e s  b a c k  a b o u t

t w e l v e  y e a r s ,  t w e l v e - f i f t e e n  y e a r s .  B u t  h e  h a d  t o  d o  i t  i m m e d i a t e l y  b e c a u s e  t h e r e  w a s  

s o m e b o d y  e l s e  a b o u t  t o  f l y .  P r i o r  t o  t h a t ,  t h e r e  w a s  a  g u y  n a m e d  T o m  G a t c h  w h o  t r i e d  

t o  f l y  a r o u n d  t h e  w o r l d  o n  a  s i m i l a r  m u l t i p l e  s u p e r - p r e s s u r e  b a l l o o n .  H e  w e n t  o u t  

a c r o s s  t h e  A t l a n t i c  a n d  d i s a p p e a r e d  a n d  n e v e r  w a s  h e a r d  f r o m .  A n y w a y ,  t h i s
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p a r t i c u l a r  v e r y  w e l l - f i n a n c e d  p r o g r a m - - N A S A  h a s  b e e n  b a c k i n g  i t  t o  t h e  e x t e n t  t h a t  i t  

c a n  l e g a l l y  d o  s o  b e c a u s e  a t  l e a s t  a s  l o n g  a s  t h e  h e a d  o f  N A S A  w a s  t h i s  a s t r o n a u t -  

a d m i r a l  ( h e ' s  j u s t  r e t i r e d  r e c e n t l y ) - - h e  h a s  b a c k e d  t h i s  p a r t i c u l a r  p r o g r a m  w i t h  

w h a t e v e r  l e g a l  N A S A  s u p p o r t  h e  c a n  p u t  i n t o  i t .  A n d  t h e y  h a v e  l o t s  o f  c o m m e r c i a l  

s u p p o r t - - t h e r e ' s  E S P N  a n d  o t h e r s .  B u t  t h e y ' r e  i n  a  h u r r y  a g a i n  b e c a u s e  t h e r e  a r e  t w o  

o t h e r  g r o u p s  t h a t  a r e  a l m o s t  r e a d y  t o  f l y .

K e l l o g g :  T h a t ,  a s  I  u n d e r s t a n d  i t ,  w a s  a  z e r o - p r e s s u r e  b a l l o o n  a n d  u n d e r  i t ,  a  s u p e r - p r e s s u r e  

b a l l o o n  t h a t  w a s  f i l l e d  w i t h  a i r .

L a l l y :  T h e  i d e a  h e r e  i s  t h a t  y o u  f l y  a  z e r o - p r e s s u r e  b a l l o o n  w h i c h  w i l l  c a r r y  u n l i m i t e d  

p a y l o a d s  i f  y o u  m a k e  i t  r i g h t  w i t h  m u l t i p l e  c a p s  a n d  s o  o n .  T h i s  b a l l o o n  c a n  o n l y  f l y  

f o r  f i v e  t o  s i x  d a y s  i f  i t ' s  b a l l a s t e d ,  b e c a u s e  e a c h  n i g h t  y o u  h a v e  t o  t h r o w  a w a y  t e n  

p e r c e n t  o f  y o u r  b a l l a s t .  T h a t ' s  t e n  p e r c e n t  o f  e v e r y t h i n g ,  i n c l u d i n g  t h e  p e o p l e .  W h e n  

y o u  g e t  t o  t h e  s e v e n t h  d a y ,  y o u ' v e  g o t  t o  t h r o w  p e o p l e  a w a y  o r  g i v e  u p .  S o  t h i s  z e r o -  

p r e s s u r e  b a l l o o n  c a n ' t  g o  a r o u n d  t h e  w o r l d .  W e  f i g u r e  i t  s h o u l d  t a k e  1 2 - 1 5  d a y s  b u t  

s a f e l y  y o u  w a n t  t o  b e  p r e p a r e d  f o r  t h r e e  w e e k s .

W h a t  a n  A n c h o r  b a l l o o n  d o e s - - i t ' s  a  b i g  b a g  u n d e r n e a t h  t h e  z e r o - p r e s s u r e  b a l l o o n .  I t  h a s  t o  

b e  v e r y  b i g  t o  w o r k .  I t  c o u l d  b e  f i l l e d  w i t h  h e l i u m  a n d  s u p e r - p r e s s u r e d .  D a y t i m e  y o u  

w o u l d  g o  t o  a n  a l t i t u d e  a t  w h i c h  t h e  s u p e r - p r e s s u r e  b a l l o o n  w o u l d  b e c o m e  t o o  h e a v y  

b e c a u s e  t h e  a i r  i s  l e s s  d e n s e ,  a n d  y o u  w o u l d  f l y  a t  t h a t  l e v e l  a n d  t h e n  a t  n i g h t  y o u  

w o u l d  c o m e  d o w n  a b o u t  t w o  t o  t h r e e  k i l o m e t e r s .  T h a t  w o u l d  b e  a  p u r e  A n c h o r  

b a l l o o n ,  a n d  t h e r e  h a v e  b e e n  a  n u m b e r  o f  t h o s e  f l o w n .  W e  m a d e  t h e  f i r s t  

d e m o n s t r a t i o n  w i t h  t h a t  i n  1 9 6 6 .  T h e  S c i e n t i f i c  B a l l o o n  F a c i l i t y  h a s  m a d e  a  f e w  

a t t e m p t s  b u t  t h e y  h a d  p r o b l e m s  l a u n c h i n g .

I n  t h i s  c o n f i g u r a t i o n ,  y o u  h a v e  a  s u p e r - p r e s s u r e  b a l l o o n  f i l l e d  w i t h  a i r .  Y o u  u s e  a i r  b e c a u s e  

n o w  y o u  c a n  a d d  a i r  o r  s u b t r a c t  a i r .  I f  y o u  w a n t  t o  g o  u p ,  y o u  v a l v e  a i r  o u t .  T h e  b a g  

d o e s  n o t  b e c o m e  u n d e r - p r e s s u r e d ;  y o u r  s y s t e m  j u s t  g o e s  u p  a n d  m a i n t a i n s - -

K e l l o g g :  Y o u  c a n ' t  j u s t  l e t  t h e  a i r  o u t ,  o r  i t  w o n ' t  f l y .  Y o u  m u s t  h a v e - -

L a l l y :  Y o u  g e t  y o u r  l i f t  f r o m  t h e  z e r o - p r e s s u r e  b a l l o o n  a b o v e  y o u .

K e l l o g g :  S o  t h e  z e r o - p r e s s u r e  b a l l o o n  h a s  t h e  h e l i u m  a n d  t h e  s u p e r - p r e s s u r e  b a l l o o n  j u s t  

h a s  a i r  i n  i t .

L a l l y :  Y e s .  S o  i t ' s  b a s i c a l l y  a n  a n c h o r  a n d  y o u  h a v e  t o  p a y  t h e  p e n a l t y  o f  t h e  w e i g h t  o f  

t h e  f a b r i c  o f  t h a t  s u p e r - p r e s s u r e  b a l l o o n ,  w h i c h  i s  v e r y  h e a v y .  T h e  w e i g h t  o f  t h e  a i r  

j u s t  b a l a n c e s  w i t h  t h e  a i r  w h i c h  i t ' s  d i s p l a c i n g ,  b u t  t h e  e x c e s s  a i r  i s  t h e n  w h a t  i s  g i v i n g  

y o u  t h e  c o n t r o l .  T h e  e x c e s s  o f  a i r  t h a t  y o u ' r e  p u s h i n g  i n t o  i t  a n d  o u t  o f  i t ,  w h i c h  

m a k e s  y o u  g o  u p  o r  d o w n .  B u t  t h i s  t y p e  o f  d e s i g n  i s  n o t  a s  e f f i c i e n t  a s  a  p u r e  s u p e r 

p r e s s u r e  b a l l o o n  d e s i g n .  B u t  i t  d o e s  g i v e  y o u  t h e  a b i l i t y  t o  g o  u p  a n d  d o w n ,  t o  c o n t r o l  

y o u r  a l t i t u d e .  S o  i t  h a s  b e e n  s e l e c t e d  f o r  t h i s  E a r t h w i n d s  p r o j e c t  a n d  t h e  g o n d o l a ,
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w h i c h  w a s  s u p p o s e d  t o  w e i g h t  a b o u t  3 , 0 0 0  p o u n d s ,  n o w  w e i g h s  a b o u t  5 , 0 0 0  p o u n d s .  

V a r i o u s  o t h e r  t h i n g s . . .

K e l l o g g :  H o w  m a n y  o t h e r  p e o p l e  w i l l  b e  i n  i t ?

L a l l y :  T h e r e  w i l l  b e  t h r e e  p e o p l e  i n  i t .

K e l l o g g :  W h o  i s  t h e  p e r s o n  t h a t ' s  p u s h i n g  t h i s ,  w h o ' s  t h e  l e a d e r ?

L a l l y :  A  f e l l o w  n a m e d  L a r r y  N e w m a n ,  w h o ' s  a  p i l o t  f o r  S o u t h w e s t  A m e r i c a  A i r l i n e s .  

H e ' s  a  h o t  a i r  b a l l o o n i s t  a n d  t h e  c o - p i l o t  w i l l  b e  t h e  h e a d  o f  t h e  R u s s i a n  a s t r o n a u t  

p r o g r a m ,  a n d  I 'm  n o t  s u r e  w h o  t h e  t h i r d  m a n  i s  t h i s  y e a r .  T h e  p r e v i o u s  t i m e ,  t h e  t h i r d  

m a n  w a s  t h e  f e l l o w  f r o m  E n g l a n d  w h o  c o n t r o l s  V i r g i n  A i r l i n e s  a n d  V i r g i n  R e c o r d s - -  I  

c a n ' t  t h i n k  o f  h i s  n a m e ,  b u t . . .

K e l l o g g :  S o m e o n e  w h o ' s  w i l l i n g  t o  p u t  o u t  m o n e y .

L a l l y :  W e l l ,  h e ' s  k i n d  o f  a  w i l d  c h a r a c t e r .  B u t  h e ' s  n o  l o n g e r  i n v o l v e d .  I 'm  n o t  s u r e  w h o  

t h e  t h i r d  m a n  i s .  B u t  t h e r e  i s  a  m a r v e l o u s  n e w  m a t e r i a l ,  S p e c t r a ,  w h i c h  i s  u s e d  i n  t h i s  

s u p e r - p r e s s u r e  b a l l o o n ,  w h i c h  m a k e s  t h e  w h o l e  t h i n g  q u i t e  f e a s i b l e  i f  t h e y  c a n  g e t  i t  

o f f  t h e  g r o u n d .  B u t  i t  a l s o  m a k e s  t h e  a b i l i t y  t o  f l y  a r o u n d  t h e  w o r l d  a s  m a n y  t i m e s  a s  

y o u  w a n t  u n t i l  y o u  g e t  t i r e d  j u s t  a  s i m p l e  e n g i n e e r i n g  t a s k  i f  p e o p l e  w o u l d  a c c e p t - -

K e l l o g g : T h e r e ' s  n o  l o s s  o f  h e l i u m  f r o m  t h e  z e r o - p r e s s u r e  b a l l o o n  u p  a b o v e ?

L a l l y : I f  i t  h a s  h o l e s  i n  i t ,  t h e r e  w i l l  b e  l o s s e s .

K e l l o g g : B u t  t h e y  d o n ' t  h a v e  t o  v e n t  a n y .

L a l l y : N o ,  t h e y  d o n ' t  h a v e  t o  v e n t  b e c a u s e  t h e i r  v a r i a b l e  b a l l a s t  i s  p r o v i d e d  b y  t h i s

d e v i c e .

K e l l o g g : T h a t ' s  r e m a r k a b l e .  L e t ' s  h o p e  t h e y  d o  i t  t h i s  t i m e .

L a l l y : I 'd  l i k e  t o  s e e  t h e m  d o  i t .

K e l l o g g : N o v e m b e r  y o u  s a y  t h e y  m a y  t r y ?

L a l l y :  T h e y ' l l  t r y  a g a i n  i n  N o v e m b e r  f r o m  R e n o .  A n y w a y ,  t h a t ' s  k i n d  o f  t h e  o n l y  a c t i o n  

i n  e x o t i c  b a l l o o n i n g  a t  t h e  m o m e n t .

K e l l o g g :  V i n ,  w e ' v e  c o v e r e d  a  l o t  o f  g r o u n d .  I  m u s t  s a y  t h a t  I  c e r t a i n l y  h a v e  e n j o y e d

l i s t e n i n g  t o  a l l  o f  t h i s  a n d  h a v i n g  b e e n  i n  o n  s o m e  o f  t h e s e  a d v e n t u r e s  o f  y o u r s ,  I  c a n  

a p p r e c i a t e  w h a t  y o u ' r e  t a l k i n g  a b o u t  v e r y  w e l l .  I  t h i n k  t h e  p e o p l e  w h o  l i s t e n  t o  t h i s  

t a p e  w i l l  a l s o  g e t  a  s e n s e  o f  e x c i t e m e n t  o v e r  a l l  o f  t h e  t h i n g s  t h a t  y o u ' v e  d o n e .  I s  t h e r e  

a n y t h i n g  t h a t  w e  s h o u l d  c o v e r  t h a t  w e  h a v e n ' t ?
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L a l l y :  T h e r e ' s  a l l  k i n d s  o f  t h i n g s  i n  t h e  b a c k g r o u n d .  O n e  i t e m :  w e  m a d e  a l l  o f  o u r  i n i t i a l  

f l i g h t s  f r o m  N e w  Z e a l a n d ,  a n d  a  l o t  o f  p e o p l e  h a v e  a s k e d ,  w h y  N e w  Z e a l a n d ?  T h e  

f i r s t  r e a s o n  i s  w e  w e r e  n o t  a b l e  t o  f l y  f r o m  t h e  N o r t h e r n  H e m i s p h e r e  s i m p l y  b e c a u s e  

R u s s i a  a n d  C h i n a  w o u l d  n o t  p e r m i t  o v e r f l i g h t  a n d  u n d e r  t h e  I C A O  c o n v e n t i o n  o f  

1 9 4 4 ,  w h i c h  w e  s i g n e d ,  a s  w e l l  a s  t h e  R u s s i a n s ,  y o u  c a n n o t  f l y  a n  u n m a n n e d  a i r c r a f t  

o v e r  a n o t h e r  p e r s o n ' s  c o u n t r y  w i t h o u t  h i s  p e r m i s s i o n .  A n d  a  b a l l o o n  i s  c o n s i d e r e d  a n  

u n m a n n e d  a i r c r a f t .  S o  w e  h a d  t o  g e t  t h e  p e r m i s s i o n  f r o m  t h e  S o u t h e r n  H e m i s p h e r e  

c o u n t r i e s .  W e  p i c k e d  N e w  Z e a l a n d  s i m p l y  b e c a u s e  w h e n  w e  d e c i d e d  t o  g o  d o w n  

t h e r e ,  t h e  w i v e s  g o t  i n v o l v e d  a n d  t h e y  a l l  l o o k e d  o v e r  t h i n g s  a n d  d e c i d e d  t h a t  N e w  

Z e a l a n d  w o u l d  b e  t h e  b e s t  p l a c e  t o  b r i n g  u p  c h i l d r e n .  S o  w e  w e n t  t o  N e w  Z e a l a n d  a n d  

t h e n  m y  o l d e s t  s o n  d i d n ' t  c o m e  b a c k  h o m e ,  s o  n o w  w e  h a v e  t h r e e  g r a n d c h i l d r e n  i n  

N e w  Z e a l a n d .

K e l l o g g :  A n d  M a r c e l  V e r s t r a e t e ?

L a l l y :  T h e r e ' s  a  w h o l e  b u n c h  o f  p e o p l e ,  o f  c o u r s e - -

K e l l o g g :  H e  w a s  t h e r e  t h e  l o n g e s t ,  w a s n ' t  h e ?

L a l l y :  H e  w a s  i n  N e w  Z e a l a n d  f o r  e i g h t e e n  y e a r s .  B u t  a  l o t  o f  t h e  p e o p l e  f r o m  o u r  

o r i g i n a l  g r o u p  h a v e  u n f o r t u n a t e l y  p a s s e d  o n .  T h e r e  w a s  G e o r g e  M e l l o r  a n d  B o b  

F r y k m a n  a n d  N e i l  C a r l s o n  a n d  t h e r e ' s  l o t  o f  o t h e r s  t h a t  c o n t r i b u t e d  a l o n g  t h e  w a y  i n  

t e r m s  o f  b a l l o o n i n g .

K e l l o g g :  S i g  S t e n l u n d .

L a l l y :  S i g  h a s  b e e n  o u r  b a l l o o n  d e s i g n e r  a n d  i n  r e c e n t  y e a r s - - E r n i e  L i c h f i e l d  w a s  o u r  

o r i g i n a l  e l e c t r o n i c s  m a n - -  a  f e l l o w  n a m e d  K e n  N o r r i s  a n d  D e a n  L a u r i t s e n  h a v e  d o n e  

m o s t  o f  t h e  h a r d w a r e  o n  t h e s e  e x o t i c  d r o p w i n d s o n d e  a n d  r a d i o s o n d e  p r o g r a m s .  A n d  

H a l  C o l e  h a s  b e e n  i n v o l v e d ,  t o o ;  t h e r e ' s  l o t s  o f  o t h e r  n a m e s  I ' v e  p r o b a b l y  f o r g o t t e n .  

T h e  o n e  t h i n g ,  o f  c o u r s e ,  I  d o n ' t  k n o w  w h e t h e r  y o u  d i d n ' t  b r i n g  u p  o n  p u r p o s e  o r  n o t ,  

a n d  t h a t  w a s  o u r  g r e a t  b a l l o o n  w h i c h  h a d  t h e  c o d e - n a m e  " H I "  w h i c h  a c c i d e n t a l l y  

o v e r f l e w  R u s s i a .

K e l l o g g :  I t ' s  f u n n y ,  o n e  o f  t h e  t h i n g s  w e  h a v e  n o t  t a l k e d  a b o u t  w a s  t h e  " t i m e  w h e n . "  T e l l  

u s  a b o u t  w h a t  h a p p e n e d .

L a l l y :  T h i s  w a s  b a c k  i n  1 9 6 5 ,  I  b e l i e v e ,  n o ,  i t  h a d  t o  b e  1 9 6 6 .  W e  h a d  a l r e a d y  m a d e  o u r  

r o u n d - t h e - w o r l d  f l i g h t s  i n  t h e  S o u t h e r n  H e m i s p h e r e ,  a  n u m b e r  o f  t h e m ;  a n d  t h e n  E r n i e  

L i t c h f i e l d  w a s  g o i n g  t o  g o  d o w n  t o  t h e  S o u t h  P o l e  w i t h  M a r c e l  V e r s t r a e t e  t o  m a k e  

s o m e  S o u t h  P o l e  s u p e r - p r e s s u r e  b a l l o o n  f l i g h t s .  W e  h a d  t o  r e - b u i l d  o u r  e l e c t r o n i c s  

a n d  t h e  s o l a r  p a n e l s  f o r  v e r y  l o w  s u n  a n g l e s  i n s t e a d  o f  o v e r h e a d  s u n  a n g l e s ,  s i n c e  w e  

c o u l d n ' t  b e  u p  t h e r e  t o  s w i t c h  t h e m  a r o u n d .  A n y w a y ,  E r n i e  c a m e  b a c k  t o  B o u l d e r  a n d  

h e  b u i l t  t h e  n e w  s o l a r  p a n e l  f o r  t h e  A n t a r c t i c  a n d  w e  d e c i d e d  w e  s h o u l d  t e s t  i t  b y  

l a u n c h i n g  i t  e a r l y  i n  t h e  m o r n i n g .  W e  f l e w  i t  o n  a  s u p e r - p r e s s u r e  b a l l o o n  i n  w h i c h  w e
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h a d  p u t  a  p i n h o l e  a n d  a t  t h a t  t i m e ,  w e  h a d  a  l i t t l e  s o a p - b u b b l e  t e s t  l i k e  f o r  t i r e s .  I t  w a s  

a  c r u d e  t e s t ,  a n d  w e  c h e c k e d  t h e  h o l e  a n d  i t  w a s  t r u l y  a  n i c e  h o l e ,  t h e r e  w e r e  b u b b l e s  

c o m i n g  o u t  o f  i t ,  a n d  I  t o l d  B r e w s t e r  R i c k e l ,  w h o  w a s  o n e  o f  o u r  g o o d  e n g i n e e r s ,  t o  

p u t  a  m a r k  a r o u n d  i t  w i t h  a  c r a y o n  s o  t h a t  w e  c o u l d  m a y b e  c h e c k  b a c k  i n  c a s e  w e  

w a n t e d  t o  p u t  a n o t h e r  h o l e ,  b e c a u s e  w e  w a n t e d  t o  m a k e  s u r e  w e  c a m e  d o w n  i n  n o  

m o r e  t h a n  t w o  d a y s  s o m e w h e r e  o v e r  t h e  E a s t e r n  A t l a n t i c .  A n y w a y ,  a s  f a r  a s  w e  c o u l d  

f i g u r e  o u t  l a t e r ,  B r e w s t e r ' s  p e n  m a r k  m u s t  h a v e  g o n e  o v e r  t h e  p u n c t u r e  h o l e  a n d  

s e a l e d  i t  w i t h  w a x .  W e  f l e w  t h i s  s y s t e m  t h e  n e x t  m o r n i n g - - E r n i e  a n d  I  g o t  u p  r e a l  

e a r l y - - m a d e  s u r e  w e  p i c k e d  u p  t h e  d a w n  a n d  t h e  l o w  s u n  a n g l e s - - a n d  E r n i e  h a d  s e t  u p  

t h e  c o d e ;  i t  h a d  a  d o u b l e  M o r s e  c o d e .  W e  u s e d  t h e  d o u b l e  c o d e  f o r  A n t a r c t i c  f l i g h t s .  

H e  h a d  l i t t l e  d i o d e s  t h a t  y o u  j u s t  c l i p p e d  t o  m a k e  d o t s  o r  d a s h e s .  I f  y o u  d i d n ' t  c l i p

a n y t h i n g ,  i t  c a m e  o u t  a l l  d i t s .  S o  t h i s  c a m e  o u t  " d i t - d i t - d i t - d i t --------d i t - d i t " :  " H - I , "

" H i , "  w h i c h  u n f o r t u n a t e l y  f o r  u s  t u r n s  o u t  t o  b e  t h e  e x a c t  s a m e  c o d e  t h a t  t h e  a m a t e u r s  

u s e d  o n  t h e i r  l i t t l e  a m a t e u r  s a t e l l i t e ,  w h i c h  w a s  a  q u i t e  l e g a l  d e v i c e  t h a t  w a s  g o i n g  

a r o u n d  t h e  w o r l d .

K e l l o g g :  W h a t ' s  a n  a m a t e u r  s a t e l l i t e ?

L a l l y :  N A S A  l a u n c h e d  a  s a t e l l i t e  f o r  t h e  h a m s  o f  t h e  w o r l d .

K e l l o g g :  F o r  t h e  h a m s ,  y o u ' r e  r i g h t .

L a l l y :  I t  w a s  j u s t  a  s i m p l e  l i t t l e  d e v i c e  s o  t h e y  c o u l d  t r a c k  i t  a n d  c h e c k  s i g n a l  s t r e n g t h .

A n d  i t  j u s t  p u t  o u t  a  M o r s e  c o d e  l e t t e r ,  a n d  t h e y  p u t  o u t  " H i , "  y o u  k n o w ,  j u s t  t o  t e l l  t h e  

w o r l d  t h a t  t h e y  w e r e  t h e r e - - H I - - i t  c o u l d n ' t  b e  s i m p l e r .  I  t h i n k  i t  w a s  a  l i t t l e  o n e  p o u n d  

s a t e l l i t e .

A n y w a y ,  o u r  b a l l o o n  w e n t  o f f ,  b e e p i n g  a w a y  i t s  " H - I , "  a n d  i t  w e n t  o u t  a c r o s s  t h e  

A t l a n t i c .  W e  t r a c k e d  i t  f o r  a  c o u p l e  o f  d a y s ,  f o r g o t  a b o u t  i t ,  f i g u r i n g  i t  w o u l d  c o m e  

d o w n .  T w e l v e  d a y s  a f t e r  l a u n c h ,  w e  w e r e  c h e c k i n g  o u t  s o m e t h i n g  e l s e  o n  o n e  o f

t h e s e  s y s t e m s ,  a n d  t h e r e  i t  w a s :  " D i t - d i t - d i t - d i t - d i t --------d i t - d i t . "  S o  w e  a l e r t e d  C e c i l

S a n b y - -

K e l l o g g :  D i d  i t  c o m e  b a c k ?

L a l l y :  Y e s .  I t  h a d  c o m e  o v e r .  W e  a l e r t e d  C e c i l  S a n b y  i n  S o u t h  A f r i c a  t o  l i s t e n  f o r  u s ,  

a n d  t h e n  t h e  f e l l o w ,  H u g o  P h i l l i p s ,  o u t  a t  t h e  A T  &  T  f a c i l i t y ,  w h i c h  g a v e  u s  w i t h  o u r  

o w n  s y s t e m s  p r e t t y  m u c h  g l o b a l  c o v e r a g e .  S o  w e  q u i e t l y  m o n i t o r e d  i t  f i g u r i n g  t h i s  i s  

g o i n g  t o  g o  a w a y . . . a n d  t h e n  f o r  a  b r i e f  p e r i o d  d u r i n g  t h e  m i d d l e  o f  t h e  w i n t e r ,  i t  d i d  g o  

a w a y ,  b u t  t h e n  i t  c a m e  b a c k .  B y  n o w ,  i t  w a s  t o o  e m b a r r a s s i n g  t o  t e l l ,  b e c a u s e  w e  

w e r e  v i o l a t i n g  a l l  k i n d s  o f  c o n v e n t i o n s .

K e l l o g g :  B y  t h i s  t i m e ,  i t  h a d  b e e n  o v e r  R u s s i a  s e v e r a l  t i m e s .

L a l l y :  M a n y ,  m a n y  t i m e s .  W h a t  h a p p e n e d  h e r e  i s  t h a t  W a l t e r  R o b e r t s ,  w h o  l i k e d  m y

o f f i c e  u p  o n  t h e  M e s a  b e t t e r  t h a n  h i s ,  b e c a u s e  i t  h a d  t h e  b e s t  v i e w  u p  o n  t h e  f i f t h  f l o o r ,
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h a d  t a k e n  B o b  T u r n e r  u p  t o  s h o w  h i m  t h e  v i e w  o f  t h e  m o u n t a i n s  f r o m  m y  o f f i c e ,  a n d  

t h e n  h e  s a i d  t o  B o b ,  " A n d  b y  t h e  w a y ,  t h e y ' v e  g o t  r e c e i v e r s  h e r e ,  t h e y  c a n  r e c e i v e  

t h e s e  b a l l o o n s  t h e y ' r e  f l y i n g  i n  t h e  S o u t h e r n  H e m i s p h e r e . "  A n d  h e  t u r n e d  i t  o n .  O f  

c o u r s e  W a l t  w a s  a  k i n d  o f  a m a t e u r  r a d i o  m a n  a n y w a y .  H e  t u r n e d  i t  o n ,  a n d  t h e  n e e d l e  

w a s  p e g g i n g ,  " D i t - d i t - d i t - d i t — d i t - d i t . "  H e  l o o k e d  u p  a t  o u r  b o a r d  a n d  t h a t  w a s n ' t  

l i s t e d  o n  t h e  b o a r d ,  s o  t h e  n e x t  m o r n i n g ,  h e  c a l l e d  m e  i n t o  h i s  o f f i c e  a n d  s a i d ,  " S a y ,  

d o  y o u  h a v e  s o m e t h i n g  i n  y o u r  l a b  g o i n g ?  I t  w a s  b l a s t i n g  t h e r e .  'H - I . '  I t  s o u n d e d  

a w f u l l y  c l o s e . "  I  s a i d ,  " Y e s .  I t  w a s .  I t  w a s  o v e r  M i n n e s o t a . "  W a l t ,  b e i n g  a b s o l u t e l y  

t o t a l l y  h o n e s t  w i t h  t h e  u n i v e r s e ,  t h e n  c a l l e d  t h e  S c i e n c e  F o u n d a t i o n  a n d  e x p l a i n e d  t h e  

s i t u a t i o n .

B u t  t h e n  p a n i c  c a m e  u p .  T h e  h e a d  o f  t h e  S c i e n c e  F o u n d a t i o n  a t  t h a t  t i m e  w a s  t h e  f o r m e r

A E C  h e a d  w h o  w a s  v e r y  s i c k ,  I ' v e  f o r g o t t e n  h i s  n a m e  n o w .  I t  t u r n s  o u t  h e  d i e d  s o m e  

m o n t h s  l a t e r .  A n y w a y ,  h e  h a d  c o m e  i n  f r o m  a  t r i p  a n d  w a s  f e e l i n g  v e r y  p o o r l y  

a p p a r e n t l y  w h e n  h e  g o t  t h i s  w o r d .  S o m e b o d y  a p p a r e n t l y  c a l l e d  h i m  a t  n i g h t .  H e  

i m m e d i a t e l y  c a l l e d  t h e  W h i t e  H o u s e  a n d  t h e  m e e t i n g s  w e r e  s e t  u p  t h e r e .  I t  w a s  a  b i g  

c r i s i s .  T h e  A i r  D e f e n s e  C o m m a n d  w a s  g i v e n ,  a s  i t s  n u m b e r  o n e  p r i o r i t y ,  t o  s h o o t  t h i s  

t h i n g  d o w n .  T h e  S t a t e  D e p a r t m e n t  h a n d - d e l i v e r e d  n o t e s  o f  a p o l o g y  t o  R u s s i a .  T h e y  

w e r e  j u s t  a f r a i d  t h i s  w o u l d  j u s t  b e  c o n s i d e r e d  s o m e  k i n d  o f  a n  A m e r i c a n  t r i c k . . .

I t  t u r n s  o u t ,  a s  f a r  a s  I  c a n  t e l l ,  t h a t  t h e  R u s s i a n s  w e r e  w e l l  a w a r e  o f  t h e  t h i n g s  w e  w e r e  d o i n g .  

E s p e c i a l l y ,  t h e y  w e r e  v e r y  b a l l o o n - s e n s i t i v e .  T h e y  w e r e  f l y i n g  z e r o - p r e s s u r e  b a l l o o n s  

a t  t h e  t i m e  a n d  w e r e  n e g o t i a t i n g  t o  g e t  a  b a l l o o n  t h a t  h a d  f l o w n  i n t o  E u r o p e  b a c k .  

F o r t u n a t e l y  f o r  m e ,  t h e y  a p p a r e n t l y  r e a c t e d  d i p l o m a t i c a l l y ,  a n d  d i d n ' t  g e t  t o o  e x c i t e d .  

I t  w a s  j u s t  t h e  S t a t e  D e p a r t m e n t  a n d  o t h e r s .  A n y w a y ,  t h i s  w e n t  o n  f o r  t h r e e  m o r e  

m o n t h s  w h i l e  N O R A D  a t t e m p t e d  t o  s h o o t  t h e  b a l l o o n  d o w n .  T h e y  c o u l d  n o t  g e t  r a d a r  

f i x e s  o n  i t .  T h e y  w e r e  c h a s i n g  b i r d s  a l l  o v e r  t h e  w o r l d .  T h e y  w o r k e d  a  d e a l  w i t h  t h e  

F C C  p e o p l e ,  w h i c h  u s e d  t o  ( i t ' s  n o  l o n g e r  i n  b u s i n e s s )  d o  d i r e c t i o n - f i n d i n g  o n  s i g n a l s  

t o  l o c a t e  i l l i c i t  t r a n s m i t t e r s .  T h e s e  p e o p l e  w o u l d  c o m e  t o  u s .  W e  c o u l d  t e l l  t h e m  

w h e r e  t h e  b a l l o o n  w a s  a s  i t  c i r c l e d  t h e  g l o b e  w i t h  t h e  h e l p  o f  C e c i l  S a n b y  a n d  H u g o  

P h i l l i p s .  T h e  F C C  t h e n  k n e w  w h e n  t o  a c t i v a t e  t h e i r  n e t w o r k s  o f  D F  s t a t i o n s .  

E v e r y t h i n g  w a s  c l a s s i f i e d ,  t o p - s e c r e t ,  w e  w e r e n ' t  s u p p o s e d  t o  k n o w  a n y t h i n g .  W e  h a d  

t o l d  t h e  N O R A D  p e o p l e  t h a t  i f  t h e y  j u s t  l e t  u s  p u t  a  l i t t l e  1 5  m e g a h e r t z  D F  o n  t h e  

w i n g s  o f  o n e  o f  t h e i r  o l d  C o n s t e l l a t i o n s - - w h i c h  h a d  t h e  b i g  r a d a r  u n d e r n e a t h - - w e  

c o u l d  g e t  i t  c l o s e  e n o u g h  t o  w h e r e  t h e y ' d  g e t  t h e  s k i n  t r a c k .  T h e n  t h e y  c o u l d  f l y  a  

f i g h t e r  p l a n e  t h r o u g h  i t .  T h e y  w e r e  v e r y  u p s e t  t h a t  w e  w o u l d  t e l l  t h e m  h o w  t o  d o  t h e i r  

b u s i n e s s .

K e l l o g g :  I t  w a s  a  v e r y  s m a l l  r a d a r  t a r g e t .

L a l l y :  I t  l o o k e d  l i k e  a  t i n y  l i t t l e  w h i t e  h a r d h a t  w i t h  a  b l a c k  s o l a r  c e l l  t o p  o n  i t . . . i t  g a v e  

p r a c t i c a l l y  n o  t a r g e t .  A n y w a y ,  t h a t  o n e  g o t  a  l o t  o f  p e o p l e  u p s e t  f o r  a  l o n g  t i m e .  I t  

c i r c l e d  t h e  e a r t h  f o r  7  m o n t h s  a n d  N O R A D  n e v e r  g o t  a  f i x .  I t  f i n a l l y  c a m e  d o w n  i n  

t h e  P a c i f i c .
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K e l l o g g :  I 'm  g l a d  w e  r e m e m b e r e d  t o  t a l k  a b o u t  t h a t .  I  h a d n ' t  h e a r d  s o m e  o f  t h e  d e t a i l s  o f  

t h a t  s t o r y ,  b u t  i t ' s  a  w o n d e r f u l  s t o r y .

L a l l y :  T h e  o t h e r  t h i n g  i s  t h a t  b a c k  i n  t h o s e  d a y s ,  w e  h a d  s o m e  n i c e  p e o p l e  a t  t h e  S c i e n c e  

F o u n d a t i o n .  E a r l  D r o e s s l e r ,  o t h e r  p e o p l e  w h o  d i d n ' t  p a n i c .

K e l l o g g :  W e l l ,  V i n ,  t h a t  a b o u t  d o e s  i t .  I  c e r t a i n l y  a p p r e c i a t e  y o u r  g i v i n g  u s - - N C A R ,  A M S -  

- s o  m u c h  t i m e .

L a l l y :  I t ' s  b e e n  f u n .  I ' v e  r a m b l e d ,  I  k n o w ,  b u t  I ' v e  e n j o y e d  r a m b l i n g .

K e l l o g g :  Y o u ' r e  s u p p o s e d  t o  d o  t h a t  i n  t h e s e  i n t e r v i e w s .

L a l l y :  T h a n k y o u ,  W i l l .

K e l l o g g :  I t ' s  b e e n  f u n .  W e ' l l  c a l l  i t  a  d a y .  T h i s  i s  t h e  e n d  o f  s i d e  o n e ,  t a p e  t w o ,  o f  t h e  

i n t e r v i e w  w i t h  V i n  L a l l y .  I t ' s  J u l y  1 3 ,  1 9 9 3 ,  a n d  I 'm  W i l l  K e l l o g g .  W i t h  t h a t ,  w e ' l l  

s i g n  o f f .

END OF INTERVIEW
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