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Astronomer Puts the Case for 
Manned Balloon Astronomy

/. Allen Hynek, the author o f the following article, is 
chairman of the D epartment o f Astronomy at North
western University, and director o f the m anned balloon  
astronomical project “Star Gazer.” The article is based  
on an address by Dr. H ynek in Septem ber, 1963, at a 
symposium sponsored by the Air Force Cam bridge R e
search Laboratories.

It is paradoxical that in the national space effort the 
emphasis—billions of dollars worth of emphasis—is being 
placed on the goal of putting man, not instruments, in 
space, while in balloon astronomy it is difficult to find 
support for sending even one competent astronomer 
aloft (as the fate of Project Star Gazer eloquently at
tests ). Yet the arguments for the former are trenchantly 
germane to the latter.

Let me say at the outset that we are not dealing with 
an “either-or” situation. The case for manned balloon 
astronomy does not imply the case against instrumented 
balloon astronomy. It is a question of complementarity 
and of emphasis, not of mutual exclusiveness.

In  the August, 1963, issue of Atlantic Monthly, Robert 
Jastrow and Homer Newell, both top scientific leaders 
in NASA, state some of the man-in-space arguments in 
their article “Why Land on the Moon?” They ably de
fend the expenditures for man in space, and go on to 
say, “But a comparison of costs is not the only issue. 
The question is, will a robot instrument do everything 
that a man can do? The answer is that in early stages 
the simplest observations can be made by remote con
trol. In later stages when more difficult experiments are 
attempted for answers to the important questions, the 
trained human observer brings to the supervision of 
these experiments the ability to deal with unforeseen 
difficulties and to respond to unanticipated opportuni
ties. The automatic instruments in this advanced stage 
of the program must be designed with great complexity 
and a heavy price in reliability in cost and development 
to achieve even the crude imitation of sophistication
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and flexibility. The balance of cost and re
liability then tips in favor of the human par
ticipant, expensive though it is to bring him 
to the scene.”
EXPERIMENTS ARE COMPLEX

The case of balloon astronomy is similar. 
There are indeed a great many scientific 
observations of various types—cosmic ray, 
sky brightness, and air sample studies, for 
example—that can be made from balloons 
in which the presence of a man is just not 
needed. These are basically uncomplicated 
or elementary experiments. But the only 
thing that is “elementary” about balloon 
astronomy is the vehicle, and it is elementary 
only in the sense that we are still at the 
beginning stages of knowing how to use the 
balloon vehicle as an appropriate booster. 
Having been an intimately interested ob
server at some balloon launchings, I can 
attest to the fact that we have much more to 
learn.

Balloon astronomy calls for sophisticated 
rather than simple experiments and observa
tions. To see why, let us take a look at what 
the astronomer does as part of his regular 
duties at an earth-based observatory.
W HAT IS ASTRONOMY?

An astronomer generally works in an ob
servatory dome in an atmospheric environ
ment which is at equilibrium with that out
side the dome. Incoming radiation is 
gathered by a suitable instrument and pre
sented to the astronomer for his use. De
pending on his particular program, and on 
the nature of the night, he examines either 
the direction, the quantity, or the spectral 
quality of the incoming radiation. Under 
direction we may list all the aspects of ce
lestial mechanics—which depends only on 
the direction in which a celestial object is 
sighted—and all direct photography, too, 
because a photograph of a star field or of 
solar granulation or of distant galaxies de-

Project Star Gazer s 180-inch focal length 
Cassegrain telescope is optically linked to 
the observer within the gondola. Telescope 
and stabilization were designed by an MIT 
group under Dr. Winston Markey.

pends only on making sure that the many 
directions from which this radiation has 
come are all set down in proper arrange
ment on a photographic plate or other re
cording medium.

If he chooses to examine the quantity 
of the incoming radiation, he may still 
use the photographic plate, as in photo
graphic photometry, but today, more and 
more he will use photoelectric photometry in 
its various forms. If he chooses to do this 
photometry at many different wavelengths 
he is analyzing the spectral quality, espe
cially when the wavelength intervals are of 
the order e where e approaches zero.

In examining the direction, quantity, and 
quality of the incoming radiation, he can 
use one or more of the following instru
ments: a camera, a spectroscope or spectro
graph, a filar micrometer, one of several 
types of photometers, a bolometer, a thermo-
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couple, an image orthicon, and from time 
to time, more specialized equipment such 
as interferometer, a polarimeter, magnetom
eter, a photometric grating, etc. Today, of 
course, astronomers extend the spectrum to 
include the radio regions of the spectrum. 
It is the infrared, however, that furnishes 
one of the prime reasons for balloon astron
omy, namely the fact that from balloon alti
tudes one has a virtually unimpeded access 
to the infrared. Many of these instruments, 
attached directly at the focal plane of the 
telescope, are but the first part of a train of 
recording instruments such as oscillographs, 
magnetic tapes, recording galvanometers, 
and so forth, all with their associated power 
supplies and other peripheral equipment. 
ULTRA-STABILITY REQUIRED

The astronomer must supply the image 
stabilization. The fine photographs one 
sees of galaxies and star clusters have re
quired time exposures of the order of hours 
rather than minutes. The resolution of some 
elliptical galaxies into their component stars 
required exposures of four hours! Imperfec
tions in the telescope drive must be 
smoothed out; so must the effects of differen
tial refraction and, most important of all, 
long period atmospheric oscillations, which 
presumably occur because of “swells” in the 
atmosphere as against the small eddies 
which produce scintillation and image mo
tion. An entire star field can make slow 
excursions of many seconds of arc; such 
image excursions must be compensated for.

The astronomer guides his recording de
vice by eye and hands, by means of a 
double-screw plate holder with a separate 
eye-piece that is set on a guide star under 
high magnification. The astronomer does his 
best to keep the guide star image on the 
cross wires, moving the plate in two co
ordinates as quickly and smoothly as pos
sible (to try to move the entire mass of the 
telescope to accomplish this final image 
stabilization would, of course, be absurd).

This time-honored hands, eyes, and brain 
method of final image stabilization has on 
occasion been replaced on earth-based ob
servatories by photoelectric guiding devices. 
These can be a great convenience for the

On this 18.5-hr. Star Gazer flight in De
cember, 1962, float altitude was 82,000 ft. 
Stabilization and recording equipment failed 
from glow discharge but physicist Bill White 
made visual observations.

astronomer, but they have not been widely 
adopted, principally because the astronomer 
himself is a remarkably efficient on-line com
puter with judgment. Moreover, even the 
best photoelectric devices require frequent 
fine adjustments by the astronomer. 
STABILIZATION ALOFT

The type of image stabilization required 
in a balloon is different, though not funda
mentally so, from that required on the sur
face of the earth. Atmospheric effects are 
virtually gone, but the telescope and gon
dola motions must be compensated for. 
First-order stabilization of the gondola, even 
to compensate for large scale motions caused 
by the astronomer’s movements, can be ac
complished by cold gas jets, to about one
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Pre-flight check-out of the Star 
Gazer system at Holloman AFB is 
shown in these photographs. Leaning 
through gondola entry in photo above 
is Capt. (now Maj.) Joseph Kittinger, 
who commanded balloon. In photo at 
left, Kittinger sits to one side of panel 
holding balloon command and life sup
port equipment. Hidden behind tele
scope controls at right is astronomer- 
observer Bill White.
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minute of arc (thus disposing of arguments 
about “biological noise”). Superposed on 
this, if necessary, the astronomical instru
ments can have first-order gyro-stabilization, 
which would be functionally akin to the 
drive of the earth-based telescope. The 
astronomer himself, however, can provide 
superbly the final image stabilization, using 
the same methods he uses in his earth-based 
observatory.

He can do a host of other things, too. In 
a properly designed astronomical gondola, 
in which only the light-gathering apparatus 
is exterior to the gondola but the gathered 
light is introduced into - the capsule, the 
astronomer can perform a host of experi
ments on the incoming radiation. He can 
use a photometer, a spectrograph, a photo
graphic plate; he can make sure the focus is 
correct; he can make sure the light is going 
into a small diaphragm; he can make sure he 
is on the right star, and if he loses the star 
he can re-acquire it in short order.
M A N 'S  JUDGMENT INVALUABLE

We can thus paraphrase Jastrow’s and 
Newell’s “outer-space” reasons: man, the 
scientist, can exercise on-line judgment. He 
can meet new situations as they arise. He 
can make instrumental adjustments. He can 
improvise. He can evaluate the unexpected. 
He is a built-in computer.

Clearly, instruments cannot improvise, 
evaluate, exercise judgment, etc. It can be 
argued that the judgment can be exercised 
on the ground by men watching dials, 
meters, and other gear “attached by telem
etry” to the balloon possibly several hun
dreds of miles away. But one minor part 
failing to function can throw out that entire 
intricate communications link. The com
mand networks are notoriously tricky, criti
cal, and expensive. The proponents of man 
in space continue: instruments are a “go— 
no go” proposition, whereas man can always 
salvage something out of an experiment even 
if malfunctions occur in certain portions. 
Should the pressure of the moment and his 
immediate environment tend to cloud his 
judgment, man can communicate his find
ings to a panel of experts on earth, by simple 
voice transmission, and allow them to exer

cise judgment for him. He is still on hand 
to carry out, in situ, the results of his and his 
colleagues’ judgments.
COSTLY BUT WORTH IT

All this is said by man-in-space proponents 
despite the tremendous life supporting gear 
to keep a man alive in outer space. Many 
arguments are marshaled to establish that 
man’s value outweighs the problems and 
costs of the life support system necessary to 
put him there.

Yet, when we come to balloon astronomy 
space, opposite arguments are given, often 
by the same people, who do not realize how 
complex are the problems of balloon astron
omy. Some of those who defend man in 
space when it comes to the great beyond in
dicate that in balloon space it is too costly to 
consider life support systems, and that in
struments can do better than man in focus
ing the optical equipment, adjusting gains 
and meter settings, etc. Is this not the most 
extreme of paradoxes?
BALLOONS AS VEHICLES 

I am led to consider at this juncture a 
frequent misunderstanding in the matter of 
balloon astronomy. It is sometimes stated 
that there is no point to pushing for balloon 
astronomy, because balloons are interim 
vehicles, and their usefulness will vanish 
when orbiting astronomical observatories are 
in more general use. I think this attitude 
again reflects a lack of understanding of the 
problems of the astronomer and of the po
tential of balloons. Why send up a satellite 
if a balloon can do the job as well or better, 
and almost certainly much more cheaply? 
Better, because if a transistor goes bad in the 
satellite, you’ve had it, whereas the observer 
in the manned balloon merely gets out a 
small soldering iron and replaces the transis
tor, or even the whole module. If it is a 
more major breakdown, he returns to earth, 
repairs the damage and starts up again. 
VISUAL STUDIES IMPORTANT  

But aside from the question of human 
versus electronic servomechanisms, the vis
ual examination of planetary and lunar de
tails alone could well justify manned balloon 
astronomy. The overwhelming difficulty in 
observing planetary details is neither the
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faintness of the object nor the resolving 
power of our telescopes, but the many dis
turbing effects of the atmosphere which can 
be lumped under the omnibus term of 
“astronomical seeing.” Even on nights of 
“good seeing,” fine markings on the moon 
and the planets can be glimpsed only at 
momentary instants of comparative atmos
pheric quiet. If Mars were viewed from 
above the atmosphere, even though the 
image were not well stabilized and it 
roamed through the field, the observer’s eye 
could easily accommodate to such motions 
and could continuously discern a wealth of 
details only tantalizingly suggested by mo
mentary glimpses from the surface of the 
earth.

The chance to visually observe the moon 
and planets for hour after hour, unin
terrupted by the “deafening noise” of the 
earth’s atmosphere, would be an opportunity 
devoutly desired by many, many astrono
mers. The late Henry Norris Russell re
marked, “When good astronomers die they 
do not go to Heaven, they go to the moon.” 
The undistorted vision provided by an air
less moon can be virtually duplicated by a 
man in a balloon just fifteen to twenty miles 
above the surface of the earth.

In short, I emphatically believe that the 
astronomer and his instruments should be 
carried to the top of the atmosphere on a 
routine basis. By routine I do not mean 
every Monday, Wednesday, and Friday, but 
I do mean that such observations should be 
carried out without fanfare and troublesome 
publicity. The day may well come when an 
astronomer will prepare for a series of ob
servations at the top of the atmosphere with 
no more concern than he now gives to his 
preparations for observations at a mountain- 
top observatory.
SEPARATE DECISIONS NECESSARY

In any discussion of balloon astronomy, 
one point should be stressed. The scientific 
mission must be examined entirely on its 
own merits; the technical capability of pro
viding the logistics for that mission must be 
examined separately. There are observa

tions of the outside universe that can be 
made only from above the atmosphere. If 
they are truly important, then the means of 
making them should be examined. If we 
don’t have the capability, we should admit 
it and do something about developing it, 
before we attempt to marry the scientific 
mission to the technical capability.

80,000 FT. W ITH CERTAINTY
I should like to assume, in presenting the 

thesis for manned balloon astronomy, that 
this nation can learn how to launch large 
balloons with ease, with safety, and with 
confidence. There is no reason, at this stage 
of the U. S. technical development, to have 
balloon launching a “crossed fingers” opera
tion. If this nation is capable of developing 
boosters to the moon and beyond, it can 
develop a booster to 80,000 feet.

In summing up, I believe we have the 
following: As a technique, balloon astron
omy, as distinguished from other types of 
scientific ballooning, consists in making 
those observations in astronomy which can
not be made from the surface of the earth, or 
which can be made better and with greater 
significance from altitude.

OBSERVATIONS SOPHISTICATED
The observations in balloon astronomy 

are not elementary. In attempting to make 
better observations than can be made on 
earth, it is obvious that one must utilize the 
reservoir of sophistication in observational 
techniques found in the major observatories 
on the surface of the earth. Obtaining good 
spectrograms of stars, distortion-free photo
graphs of star clusters and distant galaxies, 
the light curves of eclipsing variables, or 
photographs of fine planetary and lunar 
surface details, are not elementary opera
tions. They require the ability to make 
those delicate, on the spot adjustments to 
equipment that can be made only by the 
watchful human eye, the trained hand and 
the alert brain, those adjustments which so 
frequently spell the difference between a 
failure and an eminently successful experi
ment.



UPCOM ING FLIGHTS Bo,lo°"
-------------------------------------------- specifications

(polyethylene
Date unless specified;
<1964) Location Sponsor Investigator vol. in cu. ft.)

March Palestine, Tex. NBS D. Gates .75 mil
(NBS) 10 million

March Sioux Falls, ONR, ...........  .75 mil
S.D. Goddard 3 million 

SFC

March Bruning, Neb. GSFC F. McDonald .75 mil
(GSFC) 9 million

March Sioux Falls, Thompson R. Doolittle .75 mil 
S.D. Ramo (Thompson Ramo 800,000 

Wooldridge, Wooldridge)
Space
Technology
Lab

March Page, Ariz. NSF Z. Sekera 1.5 mil
(UCLA) 250,000

April Holloman ONR _____  .50 mil
AFB, N.M. 3 million

May Palestine, Tex. NASA K. McCracken .75 mil
(Grad. Res. Ctr. 3 million 
of S.W.



Float1 Flight Payload
altitude duration weight 

(feet) (hours) (pounds) Experiment

120,000

Unknown

140,000

104,000

80,000

117,000

8 1.700 Water vapor measurements

Unknown Unknown Test of simulated
variable thickness (SVT) design

8 130 Cosmic ray studies

15 200 Luminescent chamber for
collecting cosmic ray data

4 350 Light scattering measurements

Unknown 800 Test of SVT design

130,000 10 85 Measurement of cosmic
radiation anisotropies



THE FLIGHT RECORD

Date
(1963) Location

Oct. 23 Minneapolis, 
Minn.

Sponsor Investigator

USAF

Nov. 2 Palestine, Tex. ONR, 
NSF

R. Narcissi 
(Affil. unknown)

G. Newkirk 
(NCAR)

Flight 
operation 

conducted by

Litton

NCAR

Nov. 8 Palestine, Tex. NASA C. Hemenway
(Dudley Obs.)

AFCRL J. Ballinger
(Minn. Honeywell) 
C. Price (NE Univ.)

Nov. 17 Sioux Falls, 
S.D.

Nov. 17 Page, Ariz. NSF G. Kuiper 
(.U. of Ariz.)

NCAR

Raven

NCAR

Nov. 18 Minneapolis, 
Minn.

Nov. 19 Ariz.

Unknown V. Greene Litton
(Litton, Ind.)

NSF G. Kuiper NCAR
(U. of Ariz.)

Nov. 23 Sioux Falls, 
S.D.

Nov. 26 Palestine, Tex. NSF, 
ONR, 
NASA

AFCRL J. Ballinger Raven
(Minn.-Honey well)
C. Price 
(NE Univ.)
M. Schwarzschild Vitro 
(Princeton UnivJ

Dec. 6 Page, Ariz. NASA M. Kaplon
(U. of Rochester)

NCAR

Dec. 8

Dec. 15 Palestine, Tex. NASA C. Hemenway
(Dudley Obs.)

NCAR
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Balloon
specifications 
(polyethylene 

unless specified; 
vol. in cu. ft.)

Float
altitude

(feet)

Flight
duration
(hours)

Payload
weight

(pounds) Experiment
Special

Features

2.0 mil.
800.000

88,900 3 580 Unknown

1.5 mil.
2.94 million

------- 1% 1,696 Test flight of 
Coronascope II 
system

Burst on as
cent, 55,000 ft.

1.5 mil 
450,000

100.000 11 173 Micrometeorite
collector

1.0 mil 
951,900

96.000 13 676 Water vapor study

1.5 mil 
120,000

-------- 438 Infrared spectrum 
measurements of 
the earth

Burst on as
cent, 30,000 ft.

2.0 mil 
973,210

86,700 5 852 Microbiological
experiment

1.5 mil 
250,000

80,000 4 373 Infrared spectrum 
measurements of 
the earth

1.0 mil 
951,900

98,000 8 691 Water vapor study

Launch balloon: 80,000 12 11,000 Infrared 
0.5 mil, 300,000; observations
main balloon:
0.35 mil,
5.25 million;
Dacron & Mylar 
scrim

.75 mil   — 381 Gamma ray and Burst on as-
9 million charge particle cent, 53,000 ft.

detector

.75 mil  - — 399 ” Burst on as-
6 million cent, 34,000 ft.

1.5 mil 96,000 8 171 Micrometeorite
450,000 collector
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THE FLIGHT RECORD (Continued)

( 1964 )

Jan. 7 Palestine, Tex ONR,
NSF

G. Newkirk 
(NCAR)

NCAR

Jan. 14 Palestine, Tex. NASA J. Arnold 
(U. of Calif.)

NCAR

Jan. 25 San Angelo, 
Tex.

Unknown R. Wood
(Litton Ind.)

Litton

Feb. 1 Palestine, Tex. AEC G. Frye 
(Case Inst.)

NCAR

Feb. 1 Palestine, Tex. AEC G. Frye 
(Case Inst.)

NCAR

Feb. 1 Minneapolis,
Minn.

Unknown V. Greene
(Litton Ind.)

Litton

Feb. 3 Sioux Falls, 
S.D.

Raven Raven

Feb. 6 Palestine, Tex. AEC G. Frye 
(Case Inst.)

NCAR

Feb. 6 Palestine, Tex. NASA A. Barrett 
(MIT)

NCAR

Feb. 9 Palestine, Tex. NASA

Feb. 20 Palestine, Tex. NASA J. Overbeck 
(MIT)

NCAR

Feb. 22 Holloman 
AFB, N.M.

AFCRL J. Strong 
(Johns Hopkins)

AFCRL

Mar. 5 Palestine, Tex. ONR,
NSF,
NASA

G. Newkirk 
(NCAR)

NCAR



1.5 mil 
2.94 million

1,695 Test flight of 
Coronascope II 
system and hi-slip 
poly

.75 mil 
58,000

"

150 Cosmic dust 
sampler

.75 mil 
2.5 million

128,000 8 455 Unknown

.5 mil 
9 million — 381 Gamma ray 

astronomy

.5 mil 
3 million

124,000 14 340 >5

2 mil 
973,210

86.600 2 830 Microbiological
experiment

.85 mil Mylar 
14,100

77,000 29 11 Sphere capability 
demonstration

.5 mil 
3 million

125,000 10 325 Gamma ray 
astronomy

1 mil
1.25 million

100,000 8 647 Oxygen spectrum 
experiments

?» »> 96,000 6 642 »»

.75 mil 
3 million

115,000 9 675 Cosmic ray 
measurements

.75 mil
Dacron & Mylar 
scrim (GT-12) 
3.2 million

88,000 6% 2,000 Near infrared 
spectrum
measurements and 
albedo of Venus

Dacron & Mylar 100,000 
scrim (GT-11)
3.2 million

9 1,700 Solar corona 
studies

Burst on as
cent, 42,000 ft.

Let-down reel 
malfunctioned 
and line broke, 
separating 
payload from 
balloon
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"GULLIVER” Designed for Controlled Wandering

The accuracy of some balloon-borne scien
tific experiments and observations will in
crease as the balloons capability for precise, 
contxolled-altitude flight increases. The 
“Gulliver” system described below includes 
new concepts for such altitude control. De
signer of the tandem system, and author of 
the article, is David Royce, of Stamford, 
Connecticut.

Sometime in 1964 an unusual balloon sys
tem named Gulliver will carry its crew of 
one on the first leg of a series of tests cul
minating in a trip around the world. Gul
liver will, in this writer’s opinion, per
manently change and improve the technique 
of balloon building and flying. Total altitude 
control is now possible.

While readers of “Scientific Ballooning” 
may possess open minds and imagination 
enough to predict the impact of Gulliver,

8QSY Balloon Program  
Projected for India

The U. S. Committee for IQSY is making 
tentative plans for a scientific ballooning 
program close to the magnetic equator dur
ing the International Years of the Quiet Sun 
(IQSY). Since most of the cosmic ray bal
loon experimentalists desire extended flight 
times of about 12 hours at high altitudes of 
at least 130,000 feet, the planned program 
raises many logistics problems. The cold 
tropical tropopause (-80°C and lower) 
may cause difficulties with the large poly
ethylene balloons that will be needed.

No decision has yet been made on 
whether the program will be undertaken. 
If it does go, it will probably be in India in 
early 1965. Dr. Martin A. Pomerantz of the 
Bartol Research Institute, Franklin Institute, 
Swarthmore, Pa., is chairman of the planning 
group.

they will tend to be skeptical of this as yet 
untried system, and rightly so. But when 
the Gulliver concept is a success, remember 
that you first read about it here.

By means of two innovations (which un
fortunately make Gulliver more complex than 
previous balloons), altitude is controllable, 
and very delicately, reliably so. The 2,000- 
pound system consists of two gas bags, one 
above the other, joined by a valve and 
covered by an outer cover with an air space 
between it and the gas bags. White poly
vinyl fluoride plastic film backed by nylon 
scrim is used throughout.
HELIUM RESERVOIR PROVIDED

The upper bag, a sphere, is designed for 
use at very high superpressures—even up to 
59.72 mb, yet with a 2x safety factor. At the 
rated superpressure an updraft at sea level 
of 30.0 mph can be tolerated, increasing to 
one of 46.6 mph at 20,000 feet, and so on 
upwards. In stronger updrafts, occurring 
only in cumulonimbus clouds and above 
mountain ridges during gale winds, altitude 
control will not be attempted.

Gulliver’s lower bag, shaped like an ice 
cream cone (a hemisphere atop a cone), is 
used as a reservoir for gas expansion from 
the main bag, permitting superpressure 
flight at any altitude up to maximum, which 
in the present model is 23,000 feet. A pump 
permits the return of gas to the pressurized 
main bag for descent; throughout superpres
sure operation, of course, the system will be 
several pounds “light.”
SUPERHEATING IS M IN IM A L

A second important innovation is the 
superheat cover. By making both the gas 
bags and the outer cover of a highly reflec
tive plastic laminate, and by opening the 
intermediate air space to ventilation, the 
design theoretically limits superheat to less 
than 1°F. This in turn makes Gulliver’s 
retention of pressure altitude very accurate.

(Continued on Page 12)
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n t i - r a d i a t i o n  lo u v e r  D 15.2 
cone, in A 217.1

m fra m e  L 75.2 C 40.2  D 12 .8  
cap A 129

TOP COVER 
A 6131 
H 60.8 
C 123.936 
D 39.45

A 1070

r ib s , 20 L 11.4

c irc le  L 123.936 

cover ties, 10 L4.0

scoop L 11.85 H 11.81 

red s t r ip  C 111.58 H 5.0  A 5 5 1 .6 6  

C 109.09

100

rod  H 1.0 
L 23.6 
I i n e L 23.6

Shown in this truncated drawing of the 
altitude-controlled, manned balloon “Gulli- 
ver” are some of the details of the unusual 
design. Over-all dimensions are: area, 
33,824 sq. ft.; volume, 74,150 cu. ft.; diam
eter, 39.45 ft.; and height, 271.9 ft.

Symbols used in the drawing are: A: area; 
V : volume; R: radius; D: diameter; C: cir
cumference; L : length; 11: height. All 
dimensions are listed in linear, square, or 
cubic feet.

C O N TR O L  L IN E :

2 g a s  tubes L 260 
2 rope-tube p u lls  L 260 
la d d e r  L 211.76
d ragrope  tube, l i f t  lin e  L418.5 
hem pull rope L 195 
l ig h t n in g  c ab le  L 260 
m ain va lv e  H 3.0 
thermistor, blinker wires, 4 L 260

load ring D 4.0

GONDOLA
H 13.7

cords,10 
COVER

13,787.3
211.00

L 211.76
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GULLIVER (Continued)
Thev outer covering conceals the gas bags, 

so that from the observer’s viewpoint Gulli
ver will appear as a very narrow, 272-foot- 
high, white shaft, rounded to spherical shape 
at its widest level and tapering to a point at 
top and bottom. The upper point provides 
vertical streamlining, and also supports a 
lightning rod and blinker. Patent applica
tions for the Gulliver concepts are being 
processed.

The purpose of the first Gulliver is to 
demonstrate the capabilities of the system by 
circling the world in short hops. The oceans 
will be crossed in single hops, at a moderate 
altitude such as 10,000 feet. For the Atlantic 
and Pacific hops, space will be available for 
measuring equipment, including accurate 
navigational data sources, which the pilot 
will service and operate. Up to 729 pounds 
of extraneous equipment, of which about 
300 pounds can be “piggy-back” measuring 
equipment, can be carried at 10,000 feet.

Inquiries should go to David Royce, Gul
liver, 243 Stamford Avenue, Stamford, Con
necticut 06902 (phone 203-348-2122).

Coronal Survey Succeeds
Dr. Gordon A. Newkirk, Jr., and other 

members of the staff of the High Altitude 
Observatory, NCAR, are beginning their 
analysis of about 120 photographs of the 
solar corona that were made during the suc
cessful first flight of Coronascope II on 
March 5. Operational details of the flight of 
the balloon-borne coronagraph are reported 
in “The Flight Record” section of this issue 
of “Scientific Ballooning.”

Alaskan Balloon Site?
Keith B. Mather, director of the Geo

physical Institute at the University of Alaska, (  
recently suggested the establishment of a 
year-round scientific ballooning facility in 
the Fairbanks area. He pointed out that 
scientists have been making their balloon 
flights in the northern latitudes in iKe sum
mer but “have shown a reluctance to mix 
with the Alaskan winter when the aurora is 
visible and particle measurements are more 
valuable.”

Fairbanks is noted for its light winter 
winds with an average of about 2.5 knots at 
ground level during December and January.
It appears that it would be an excellent site 
for ballooning as long as payload recovery is 
not required.

We would like to have an expression of 
interest from those readers of “Scientific 
Ballooning” who might wish to use such a 
facility. If you are interested, drop a note 
to Vincent E. Lally, NCAR, Boulder 80301, 
indicating the type of experiment you might 
like to make, including comments on prob
lems which the lack of recovery would pose.

Plan Ahead!
Scientists who will need flight support at 

the Palestine flight station during the sum
mer and fall, 1964, are asked by Station 
Manager John Sparkman to plan their needs 
well in advance of the proposed flights.

Requests for support should be sent to 
Sparkman at the NCAR Scientific Balloon 
Flight Station, Palestine, Tex., at least three 
months before the planned launch date to 
permit purchase of balloons, scheduling, and 
arrangement for any special rigging require
ments.
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