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Stratoscope II Program Advances; 
Balloon Vehicle Flight-Tested

Major progress in the complex Stratoscope I I  balloon- 
borne telescope program was signalled early this month 
by the first successful test flight of the System’s balloon 
vehicle. The balloon, of 12,150 pounds gross weight, 
lifted a load, including ballast, of 8,132 pounds to an 
altitude of 72,000 feet in its 600-mile flight from Hope, 
Arkansas to Abbeville, Georgia.

The balloon was launched at 5 :15 p.m., March 6, and 
tracking aircraft controlled its descent to a landing 15 
hours later in wooded land near Abbeville albout 8 :20 
a.m., March 7.

PROGRAM GOALS

In a program directed by Dr. Martin Schwarzschild 
of the Princeton University Observatory, sponsored by 
the National Science Foundation, the Office of Naval 
Research, and the National Aeronautics and Space Ad
ministration, and managed by the Vitro Laboratories, 
the Stratoscope I I  balloon vehicle is expected ultimate
ly to loft a 36-inch remotely controlled telescope to 
about 80,000 feet. From this position above the 
densest portion of the earth’s atmosphere, the tele
scope is expected to provide, by virtue of its high 
resolution and precise tracking system, photographs of 
unprecedented quality and definition, taken during 
nocturnal flights.

PERFECT TAKEOFF

In contrast to the failure of the first two flights, 
Evaluation Flight No. 3 rose perfectly in practically 
still air into a sky containing only a few flecks of cirrus. 
Flight technicians in a twin-engine Beechcraft chase 
plane tracked and controlled the balloon throughout 
the night.

Toward dawn the balloon was valved down to the
2,000-foot level. By a combination of ballasting and 
valving, it was held at this level for 25 minutes while 
controllers transferred to a helicopter which had been 
trucked within flying range of the landing area. By 
means of additional valving the balloon was then 
quickly dropped into an open area, landing with an 
impact rate of between 500 and 600 feet per minute.

(Continued on Page 2)
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Impact damage appeared to be within 
tolerable limits. The tower structure did, 
however, suffer considerable damage from 
dragging, since the payload was purposely 
not separated from the balloon so that the 
balloon fittings could be preserved for in
spection and possible reuse.

DUAL-BALLOON DESIGN

The Stratoscope II System is a two-bal
loon system, and at launch time only the 
launch balloon was inflated, as can be seen 
in the accompanying photograph of the en
tire system. The top of the launch balloon

towers 651 feet above the ground. Below 
the launch balloon, whose 0.5-mil skin, a 
laminate of Mylar and Dacron scrim, re
flects the late afternoon sunlight, is the 
uninflated main balloon, made of a lighter 
laminate of 0.35-mil Mylar with Dacron 
scrim. The main balloon, wrapped in its 
Mylar launching sleeve, forms a 341-foot 
tall column about three feet in diameter. 
Both of the balloons, as well as the launch
ing sleeve, were manufactured by the G. T. 
Schjeldahl Co., of Northfield, Minn. A rigid 
metal transfer tube connects the two bal
loons and provides a solid surface to which 
restraining stays are connected.

Since the surface winds never exceeded 
five miles per hour, Flight No. 3 provided 
no severe test of the feasibility of launching 
the system in winds of higher velocity. The 
two-balloon and launching sleeve arrange
ment was expected to allow a satisfactory 
launching without disastrous “sailing” ef
fects in winds of up to 15 knots at the 100- 
foot level and of up to 20 knots at the 500- 
foot level. The main balloon was not laid 
out on the landing strip, but instead was 
released slowly from the bed of a truck, 
wrapped so as not to catch the wind, much 
as a balloon spinnaker is hoisted from a 
turtle or from the forward hatch of a sail
ing yacht.

AN XIO U S M O M ENT

For Dr. Schwarzschild, initially in a 
tracking airplane, the most anxious phase 
of the flight began when the balloon had 
climbed above 10,000 feet and the launch 
balloon approached its full superpressured

(Continued on Page 3)

The Stratoscope II system is shown in 
the photograph to the left as it appeared 
just at the moment of launching. The main 
stay, one of two cables connected to the 
transfer tube to guy the system, falls away 
to the left of the main balloon, a parachute 
attached to prevent its unraveling. A teth
ered weather balloon hovers to the right.
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With the dummy telescope tower and in
flated launch balloon appearing behind 
them, Dr. Martin Schwarzschild, of the 
Princeton University Observatory, right, 
and George C. Ellerton Jr., of Vitro Labor
atories, stand on the landing strip at Hope, 
Arkansas. Ellerton served as Program Man
ager for the Stratoscope 11 test flight. The 
27-foot-tall tower structure, including bal
last, weighed a total of 8,132 pounds.

volume of 300,000 cubic feet, its helium 
only imperceptibly pressing through the 
transfer tube into the main balloon. Be
cause most of the transfer took place at an 
altitude too high for the tracking plane to 
reach, it was not until later that Dr. 
Schwarzschild learned that the transfer had 
occurred properly.

FLIGHT RESULTS

Although full evaluation of Flight No. 3 
has only recently gotten under way, the 
preliminary judgment of observers was that 
the test demonstrated the practicability of 
the dual balloon system, the ballast system, 
and the balloon controls. Favorable wind 
conditions precluded an adequate test of 
the system in winds of moderate strength.

Additional full system tests are planned 
for later this year before the first operation
al telescope flight. The impressive fact is 
that with a gross lift of 13,500 pounds the 
dual balloon system lifted a load of 8,132 
pounds, believed to be the greatest ever 
carried by an aerostat.

Upcoming Flights

Severe winter weather delayed many 
flights scheduled for January, February, 
and March. Project “Stargazer” was especi
ally plagued by bad weather conditions. 
The unusually heavy California rains and a 
period of easterly winds at high altitudes 
combined to close down balloon operations 
for several weeks at the Chico, California 
launching site. The upper-level easterlies 
persisted for almost the entire month of 
February. The manned “Stargazer” flight 
has been postponed until April or May.

Flights in April and May will consist 
chiefly of a number of single-flight balloon 
experiments scattered from Sioux Falls and 
Minneapolis to Texas. A major operation 
of 20 cosmic-ray flights sponsored by the 
Office of Naval Research is scheduled for 
Fort Churchill, Manitoba this summer. De
tails on this operation will be published in 
the next newsletter.
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Scientific Balloon
Charles W. Chagnon, a member of the staff 
of the Air Force Cambridge Research Lab
oratories, Bedford, Massachusetts, describes 
some of the conditions met by U.S. and 
Indian groups while making balloon flights 
in the tropics.

During the spring of 1961, some 40 large 
stratospheric balloons were launched from 
Hyderabad, India, as part of the Joint Indo- 
U.S. Balloon Flight Program. Originally 
conceived by members of the Nuclear 
Studies Branch of the AFCRL as an exten
sion to the tropical stratosphere of their 
mid-latitude studies of stratospheric aero
sols and radioactivity measurements, the 
program was well received by Indian col
laborators and expanded into a joint ven
ture of considerable proportions. Twenty- 
four flights were carried out by the U.S. 
team and 16 by the Indian group. Overall, 
the operation was quite successful, and a 
large amount of data on the tropical at
mosphere was collected. The scientific re
sults will be published by the individual 
participating groups, and a comprehensive 
report is due for publication soon as a Geo
physical Research Paper by the AFCRL.

FACTORS IN SUCCESS

Of most interest to scientific ballooning 
is the remarkable success of the balloon 
operations carried out during this expedi
tion, a direct result of the many favorable 
circumstances to be found in India for 
tropical balloon flights, among which are 
its geographical location and climatological 
conditions. Not the least of these factors is 
the capability and ingenuity of the balloon 
group at the Tata Institute of Fundamental 
Research at Bombay, who have for several 
years designed, manufactured, and flown 
their own balloons for cosmic ray studies 
under the direction of Prof. M.G.K. Menon. 
This is a difficult task, since members of 
the group must necessarily extrude their 
own polyethylene film and, because of the 
rather poor quality of the polyethylene, 
they must also pigment it with carbon

Flights in India
black. Heat absorption from the sun thus 
aids in withstanding the extreme cold of 
the tropical tropopause.
OBSTACLES OVERCOME

Though the plains of central India are a 
good location for launching, tracking, and 
recovery of heavy payload balloons, by far 
surpassing any other location in the tropics, 
nevertheless the operations were far from 
simple and easy. Despite many months of 
careful planning and arranging, the field 
crews were faced with extremely difficult 
conditions compared to those encountered 
on field trips in the United States. Under 
the relentless sun, sustained temperatures of 
well over 100°F. boosted the pressure in the 
helium tanks to indeterminable pressures. 
Moreover, it had a searing, oppressive ef
fect on buildings and occupants; unfamiliar 
diets contributed to the discomfort of most 
personnel; language barriers at times threat
ened complete chaos in the field. Most of 
all, our logistic planning had not taken into 
full consideration the vagaries of the Indian 
railroads and truckmen so that, for a while, 
it seemed the entire operation would never 
get off the ground due to the late arrival of 
some critical operational items. Much of 
the credit for the success of the program is 
due to the indomitable spirit of the well- 
trained General Mills balloon crew led by 
Don Crowe.
GUIDELINES FOR PLANNING

As the result of our experiences in the 
1961 program, we can report to those who 
require even a limited series of recoverable 
balloon flights in a tropical location that 
India is a very feasible location. A few 
pertinent remarks may be of help in plan
ning such a venture:
Contacts in India. Prof. M.G.K. Menon, 
Tata Institute of Fundamental Research, 
Bombay. There are no private and no other 
government agencies doing balloon work in 
India. This group represents the Depart
ment of Atomic Energy, and is in close 
touch with the India Meteorological De
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partment. The Science Attache at New 
Delhi is Dr. Earnest C. Watson. 
Geographical Location. Their wind trajec
tories in the stratosphere exclude most 
coastal areas as launching sites. Bangalore 
(13°N) and Hyderabad (17.5°N) are suit
able areas in south-central India. 
Climatological conditions. The thermal 
equator reaches central India during the 
spring and fall months. The months from 
December to April present ideal launching 
conditions, with almost no surface winds 
and clear skies. Rather strong westerlies in 
the lower stratosphere turn around in late 
March or April, during which period some 
rather long float times are possible.
Flight operations. Helium is not available 
in India, but some very large balloons have 
been flown successfully with locally avail

able hydrogen. Good meteorological infor
mation is available from the network of 
IMD stations. Aircraft tracking is limited 
by the dearth of usable air fields and petrol 
supplies, but we encountered no problems. 
The operating area extends at least one 
hundred miles in all directions from Hyder
abad. Main roads are adequate, but “secon
dary roads” (i.e., cross-country) are best 
traversed by jeep or bullock cart.
Balloons. Despite the Indians’ problems 
with locally extruded film, American bal
loons of 1- and 2-mil polyethylene experi
enced few difficulties with the extremely 
cold tropopause. Only one balloon failed 
in the entire series: a 224-foot diameter, 
1-mil balloon with about 150 lbs. of nuclear 
emulsions as payload. This flight burst at
51,000 feet at a temperature of —'74°C.

PARTICIPANTS AND  PROGRAMS
Joint Indo-U.S. Boloon Flight Program, Spring, 1961

Instrumentation and
Participant Experimental Program (Number of Flights)

Air Force Cambridge 
Research Laboratories

1) Natural stratospheric 
aerosols

2) Radioactive strato
spheric aerosols

3) Stratospheric ozone

Nuclei counter (4)
Small volume impactor (4) 
Sub-micron aerosol collec
tor (9)
Large volume impactor(4) 
Paetzold ozonesonde (12)

Tata Institute of Funda
mental Research

Cosmic ray origin and 
energies

Counter telescope and 
nuclear emulsions (Indian 
balloons) (16)
Nuclear emulsions (U.S. 
balloons) (3)

India Meteorological 
Department

1) Atmospheric soundings 
of pressure, tempera
ture, humidity, and 
wind

2) Special atmospheric 
studies

Radiosonde (70) 
Rawinsonde (12)

Electrical conductivity (19) 
Potential gradient sondes 
(24)

Physical Research Labora
tory and Tata Institute

Surface ozone concentra
tion

Dobson spectrophotometer 
(daily)

Naval Research Laboratory Stratospheric water vapor Frost-point sonde (6 )
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French Scientist's Multi-Balloon Design
The multi-balloon system used by astron

omer Audouin Dollfus to make observations 
from medium altitudes dramatically demon
strates the variety of designs which can be 
developed for scientific ballooning. The 
following article is based on several reports 
of flights and observations made by Dollfus 
in recent years.

What might have appeared from below to 
be a balloon vendor’s outsized inventory es
caping into the nighttime sky above France 
served as the balloon vehicle for Audouin 
Dollfus of the Paris Observatory, Meudon,
France. This was the multi-balloon system 
Dollfus, the son of Charles Dollfus, bal
loonist and historian, used to carry a 
manned gondola aloft for a series of suc
cessful astrophysical experiments in 1959.
CLUSTER ARRANGEMENT

The system lifted Dollfus from Villacoub- 
lay, France, shortly after sunset on April 22,
1959. Consisting of 105 balloons strung in 
clusters of three along a 1,500-foot cable, it 
lifted a payload of approximately 1,000 
pounds. The lightweight gondola, a 230- 
pound sphere of thin metal about six feet 
in diameter, was sealed, pressurized, and 
air-conditioned.

During the flight, the balloon system 
stabilized at an altitude of about 43,000 
feet. For over three hours Dollfus studied 
the moon and several planets, chiefly Ve
nus. He used a polarizing spectrophotome
ter designed to filter and measure the in
tensity of the 1.4-micron band of water 
vapor in the planetary atmospheres. An 
astronomical telescope of 50 centimeters 
diameter supplied light for the spectro
photometer.
DESCENT IS SIMPLE

When Dollfus had completed his obser
vations, the design of the balloon system 
afforded him a simple way to decrease its 
lift and allow him to descend. By radio

(Continued on Page 7)
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from the gondola he exploded a squib that 
cut loose a portion of cable to which 35 of 
the balloons were attached. Shortly after 
midnight Dollfus landed at Premery in 
Nievre, some five hours and ten minutes 
after he had left the ground.
1954 INSTRUMENT TEST 

As a scientist, Dollfus had long been in
terested in observing both the surface of 
the sun and the water vapor content of 
planetary atmospheres. He began in 1951 
to design a telescope, coupled with a spec
trophotometer, which could be lifted in a 
balloon and thus provide observations in 
which the hindrance of the earth’s atmos
phere would be greatly reduced. With his 
father as pilot, Dollfus tested the appara
tus he developed in a flight made on May 
30, 1954. Using a conventional balloon

THE FLIGHT RECORD

vehicle and riding in an open gondola, the 
two men reached an altitude of about
23,000 feet.
SMALLER SYSTEM FIRST

Dollfus then attacked the problem of bal
loon design. In November, 1958, he con
ducted the first flight of the prototype of 
his multiple-balloon system. Smaller than 
the system used in 1959, the 1958 flight 
used 30 expansible rubber balloons in 
groups of three, each cluster spaced about 
42 feet apart along a Nylon cable approxi
mately 490 feet in length. The unmanned 
gondola used for the flight carried about 
300 pounds of instruments which were 
capable of making observations automatic
ally. Observations were made at altitudes 
which ranged to about 32,000 feet during 
the flight.

Winter Record Includes 'Stargazer' Series
The winter of 1961-1962 was an interest

ing and eventful season for ballooning. The 
major event, described in this issue’s lead 
article, was the successful test of the Strato
scope II balloon vehicle.
'STARGAZER' TESTS

Project “Stargazer,” under the direction 
of Dr. J. Allen Hynek of Northwestern 
University, had a successful test flight on 
12 March. Eventually a 200-inch focal 
length Cassegrain telescope will be carried 
to a height of 86,500 feet. Launch of the 
3.2 million cubic-foot, 2-mil polyethylene 
balloon was made at 8:30 a.m. PST from 
Chico, California by the Air Force Cam
bridge Research Laboratories launch team. 
Ceiling altitude was 83,700 feet and the 
payload was 4,000 pounds. After a flight 
lasting 25/2 hours, impact occurred 60 miles 
west of San Francisco. (Because of a pre
dicted Pacific impact a dummy gondola 
was used.)

The first “Stargazer” test was terminated 
before launch due to a failure of ground 
hardware. On the second test flight, a bal
loon burst at 41,000 feet during ascent,

dropping the gondola into deep snow in 
heavily wooded mountains. In a Bunyan- 
esque field epic a recovery team retrieved 
the gondola; it will be used on the fourth 
test flight planned for the latter part of 
March.

NEW TAPE DESIGN

After a balloon failure on 7 January, the 
apparatus of Drs. David M. Gates and 
Lawrence R. Megill, both of the National 
Bureau of Standards, was successfully flown 
on 15 January to 105,000 feet, carrying a 
payload of 796 pounds. The flight was a 
significant one since it was the first test 
of a new load-tape attachment method de
veloped by Raven Industries, Inc. Tapes 
were attached several inches outside the 
seam to prevent stress transfer from the 
tape into the film.

Spectacular balloon failures often make 
better news than successes, and we are apt 
to assume lower reliability figures than the 
record shows. General Mills, for example, 
launched 65 flights in 1961 and recorded 
only 3 balloon failures.
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18-22 June
N C A R  Sets Balloon Workshop

A summer workshop on the use of bal
loons for scientific measurements will be 
conducted by NCAR from 18 through 22 
June 1962 at Boulder. The course is intend
ed primarily for researchers who are plan
ning or who are presently conducting ex
periments which can be performed from 
balloon vehicles.

Topics to be covered at the workshop 
are:

Balloon Design: design considerations in 
fabrication of plastic balloons; natural 
shape balloons, both cylinder and tailored; 
the duct appendix; payload and altitude 
limitations for a particular design; plastic 
materials and laminates; balloon costs.

Instrument Design: environmental con
siderations in the design of instruments and 
electronics for balloon flights; voltage 
breakdown; temperature extremes and 
methods of temperature control; launch 
and impact accelerations; testing methods.

Telemetry, Command, and Tracking: 
present systems used; band-width and pow
er requirements; FCC HF direction finding 
network; obtaining frequency allocations.

Meteorological Considerations: climatol
ogy of trajectories at flight altitudes for 
various seasons; criteria for choice of launch 
site.

Launch and Recovery Techniques: static 
launch systems; dynamic launch upwind 
and downwind; cable systems; parachute 
recovery; balloon recovery.

Balloon Flight Dynamics: free lift and 
ascent rate; thermodynamic drag; sunset 
effect; flight characteristics of polyethylene 
and Mylar balloons; ballast and valving 
systems; ballast consumption; constancy of 
altitude.

Balloon Stabilization: stability of the bal
loon in ascent, descent and in “constant- 
altitude” flight; azimuth stabilization; point
ing systems.

Field Operations: safety regulation; FAA 
clearance; obtaining of helium; impact fore
casts; aircraft and ground tracking; opera
tions outside the U.S.

Inquiries or applications for attendance 
at the Workshop should be addressed to 
Vincent E. Lally at NCAR, Boulder, Colo
rado. There will be no fees, but the number 
of participants will be limited.
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