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NATIONAL C E N TE R  FOR 
A T M O S P H E R I C  R ES EA R CH

No. 7, November, 1961

Up Ship!
This is the first issue of the NCAR Newsletter on 
Scientific Ballooning. It is intended primarily to ac
quaint scientists who use or might use balloons with 
their advantages and faults, their present limitations 
and future capabilities.
The Newsletter will be published bimonthly. It will 
contain a listing of planned flights and a summary of 
flight results. It will describe new materials, balloon 
designs, flight techniques, and recovery methods. It will 
contain the latest information on the status of FAA 
safety regulations.
W e invite your comments. W e shall publish letters to 
the editor, especially if they are controversial. Short 
articles on ballooning are solicited from manufacturers 
and users alike.
If  your address is incorrect, let us know. If you are not 
on the list and wish to receive the Newsletter, drop a 
note to NCAR, Boulder, Colorado.

FAA Drafts New Rules 
For Unmanned Balloons

W hen the Federal Aviation Agency circulated new draft 
regulations early this year concerning the operation of 
unmanned free  balloons, a loud and angry protest arose 
from the scientific community. Many scientists b e 
lieved that the regulations, as drawn, could mean the 
virtual extinction of scientific experiments using bal
loons as vehicles. But thanks to the vigorous and e ffec
tive expression o f that belief, and a cooperative attitude 
by FAA officials, chances are now good that the new 
regulations, when issued, will help m ake ballooning 
safer for all users o f the nations airspace without un
duly inhibiting scientific uses o f balloons.

JUST ANOTHER AIRCRAFT
The word “balloon” does not appear in current Civil 
Air Regulations. At least in a formal sense, a balloon 
is just another aircraft, subject to the same Air Traffic 
Rules as any other aircraft. This makes some sense 
when applied to manned flights, but obviously, Air 
Traffic Rules as now written cannot sensibly be applied 
to unmanned, free balloons. Consequently, it has been 
necessary for scientists to obtain some form of waiver
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for virtually every unmanned scientific bal
loon flight carried on in the United States. 
With the vast expansion of scientific bal
looning over the past few years, the situ
ation has, in the nearly unanimous view of 
scientists, balloon contractors, and FAA, 
approached the intolerable: Rules under 
which every flight is an exception are hard
ly better than no rules at all. As a result, 
the FAA has been at work on new rules for 
the past four years.
Meanwhile, the Armed Forces stepped into 
the breach. The Air Force, Army and Navy 
in the last few years have promulgated 
rules to cover unmanned balloons flown 
under the auspices of the Department of 
Defense. (A summary of these rules will 
be -found on Page 3.) It has become cus
tomary for FAA to approve almost all 
DOD-sponsored flights that conform to 
these regulations.
Since there has been no realistic civil regu
lation governing unmanned scientific flights 
under “civilian” sponsorship, most scientists 
have tended to design their flights to con
form to the DOD regulation, and in most 
cases the FAA has gone along. Nonethe
less, the lack of applicable civil air rules 
leaves scientific ballooning in an extreme
ly unstable state. Civil Air Regulations, 
simply, rigidly and unsympathetically en
forced, could completely scuttle scientific 
ballooning.

THE FAA PROPOSAL

This was the situation that the new draft 
regulations ( Civil Air Regulations Draft Re
lease No. 61-4), circulated last February 18 
by FAA, were designed to correct. But the 
draft, setting up a new Subpart B of Part 
48 of Civil Air Regulations to govern un
manned balloon flights, is far stricter than 
the DOD regulation (as a comparison of 
the major features listed below with the 
DOD rules on Page 3 will show). More
over, many kinds of scientific balloon ex
periments would become impossible with
out sweeping waivers. Here are the out
lines of the draft regulation:

The regulation applies to balloons
carrying payloads of more than four

pounds or assemblies of more than 18 
pounds.
The balloon must not be operated from 
airports or from airspace over cities, 
towns or settlements during the first
3,000 feet of ascent. Impact must not 
occur in such areas.
Maximum altitude must exceed 44,000 
feet.
Balloons must not come within one 
mile of any cloud.
Night flights are prohibited.
Safety timer, barometric cut-down, 
and radio-controlled command cut- 
down systems are required.
Trajectory and impact must be pre
dicted by a qualified meteorologist.
Continuous tracking is required. Posi
tion reports must be recorded at least 
every two hours and made available to 
air traffic control on demand.
Responsibility for understanding and 
applying the regulation is placed on 
the operator.
Waivers may be requested from the 
FAA regional office having jurisdic
tion.

A  VIGOROUS REACTION

The FAA invitation to comment on the 
draft regulations brought a vigorous re
sponse. Both the Space Science Board of 
the National Academy of Sciences and 
NCAR submitted detailed comments sum
marizing the positions of various scientific 
groups that use balloons for their experi
ments. A memorandum from NCAR stated 
that the proposed regulations “would ef
fectively eliminate all scientific balloon 
flights,” but expressed the belief “that the 
objectives of safety must be and can be 
attained by means that do not cripple bal
loon-borne research.”
Among specific objections voiced in the 
NCAR memorandum:
1. The four-pound limit would preclude 
continuing all-weather cosmic ray flights 
and would prevent the use of the improved
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Summary of Current DOD Rules*
Applicable to free balloons with:
Payloads and fittings in excess of 12 
pounds.
Any single package in excess of 6 pounds. 
Any reinforcement.
Launch Area:
Avoid areas of high density air traffic, posi
tive control airspace and areas o f high 
population density.
Flight Profile:
Average rate of ascent from surface to
44,000 feet of at least 500 feet per minute. 
Minimum cruise altitude of 44,000 feet. 
Load separation above 44,000 feet on 
descent.
Minimum descent rate of 500 feet per 
minute from 44,000 feet to surface. 
Termination:
Forecast termination area must not be 
within 100 miles of an area which does not 
meet the qualifications for a launch area

•The com plete regu la t ion  is pub lished  a s  a  joint D.O.D. 
re gu la t ion  (A F R  5 5 -13 , A R  3 85 -7 0 , O P N A V  In struction s 
3 7 1 0 .1 8A ) o f  2 5  June  1959.

unless the balloon system includes a com
mand cut-down device.
Launch Weather:
Visibility 5 miles or more at all altitudes 
and not more than 5/10 cloud cover at any 
altitude.
Safety Devices:
Cut-down if balloon does not reach 44,000 
feet within 100 minutes.
Cut-down if balloon descends to 44,000 
feet.
Parachute of white and international 
orange.
Flashing red light when balloon is below
44,000 feet at night.
Trajectory:
A trajectory and impact area forecast must 
be made prior to launch by a qualified 
meteorologist.
Tracking and Communication:
Tracking required on all flights. 
Designated FAA facility is notified two 
hours prior to launch, at launch, every two 
hours as to track position, and at impact.

AN/AMQ-9 radiosonde by the U. S. 
Weather Bureau, which can for the first 
time provide accurate wind data in the jet 
stream region.
2. The regulations would prohibit the use 
of low-traffic-density airfields for launch
ing, even if under the control of an FAA 
control tower (a procedure that appears at 
least as safe as an uncontrolled launch), 
and would make difficult the use of chase 
planes.
3. Since there is no reliable method to in
sure that a balloon will not pass within one 
mile of a fair-weather cumulus cloud that 
may not have formed when the balloon 
was launched, all balloon flights would be 
precluded.
4. The prohibition of balloon flights dur
ing hours of darkness would exclude most 
astronomical flights and other important 
flights of long duration. It was estimated

that at least 50% of research balloon flights 
would be prohibited by this provision.
THE OUTLOOK IMPROVES

FAA is now studying and evaluating the 
comments received from all sources on the 
draft regulations, other sections of which 
cover flights by moored balloons, kites, 
rockets and missiles (except those flown 
by DOD, NASA and other governmental 
agencies that have specific agreements with 
FAA). It will be several weeks, possibly 
several months, before the regulations are 
published. Meanwhile, NCAR will keep 
in close touch with the situation, and will 
report further developments in our next 
Newsletter. The interest FAA has shown 
in the comments of various scientific 
groups gives us hope that the regulations, 
when published, will provide only those 
reasonable restraints necessary for air 
safety, and will not hobble ballooning.
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A IM  OF NCAR BALLOON PROGRAM

Better Scientific Ballooning
Tlie demands scientists today are putting 
on balloons as vehicles for experiments 
have outstripped the state of the balloon
ing art. Rapid progress in the atmospheric 
sciences and in astronomy requires rapid 
improvement in ballooning capabilities. 
The NCAR National Balloon Program is 
designed to help spur that advance, and to 
make it easier for scientists, both at NCAR 
and from the scientific community as a 
whole, to use the improved capabilities as 
they are achieved.
The general outline of the NCAR program 
was determined at a conference of scien
tists interested in or experienced in bal
looning, called by the director of NCAR, 
Dr. Walter Orr Roberts, and held in Wash
ington, D. C. last December. The program 
has been refined by the head of the NCAR 
Balloon Engineering Group, Vincent E. 
Lally, who has criss-crossed the nation, talk
ing with balloon users and manufacturers 
about the role NCAR can play in helping 
realize the full scientific potential of bal
loons.
CENTRAL CLEARING HOUSE ON BALLOONING

NCAR will establish and maintain a library 
of non-proprietary information on balloon
ing which will be available to all. We shall 
work in cooperation with Air Force and 
Navy groups to seek declassification and 
dissemination of information on balloon 
technology that no longer requires a 
secure classification. The NCAR Newslet
ter on Scientific Ballooning will help 
achieve better communication among bal
loon scientists and manufacturers, will per
mit sharing of knowledge on improved 
balloon techniques, and will facilitate the 
arrangement of piggy-back flights as well 
as the arrangement of joint use of field 
facilities for complementary experiments. 
SAFETY REGULATIONS 
A N D  SAFETY EQUIPMENT 

NCAR is working actively with FAA in 
the formulation of balloon flight safety

regulations which will continue to permit 
scientific flights with the minimum of regu
lation consonant with safety.
Regulation alone will not ensure safety. 
NCAR will develop, jointly with FAA, 
standard safety devices and methods for 
balloon flight. The first item to be devel
oped is a simple, light-weight, reliable cut- 
down system which can be used with light 
and moderate loads. The cut-down system 
will ensure compliance with regulations on 
minimum ascent rate, time of flight, descent 
below minimum flight altitude, and “burst 
protection” on ascent.
BALLOON RESEARCH

Much of the development of new balloon 
capabilities has had to be achieved on an 
ad hoc basis for individual experiments. 
NCAR, with assistance from its Panel on 
Scientific Use of Balloons and with advice 
from the scientific community, will attempt 
to forecast future needs. It is hoped that a 
stable and continuing program of research 
on balloon vehicles will provide a steadier 
advance in capability at a lower over-all 
cost than present piecemeal efforts. 
Research will be conducted on materials, 
very heavy launch and recovery methods, 
extreme altitude balloons, and on special- 
purpose scientific probes such as a cloud 
physics drone research vehicle.
BALLOON FLIGHTS

For certain scientific experiments, NCAR 
will supply balloon flights or flight assist
ance. The NCAR Panel on Scientific Use of 
Balloons will recommend to the Director of 
NCAR those experiments which should be 
flown on a priority basis.
Within the limits of its capability, NCAR 
will perform logistics functions which the 
experimenter, in consultation with the 
NCAR Balloon Engineering Group, deems 
desirable and necessary. When the experi
ment is under the sponsorship of the Na
tional Science Foundation or other agen



SC IENTIFIC  BALLO O N ING 5

cies, NCAR’s assistance will be correlated 
with the efforts of the agency concerned.
FIELD FACILITIES

NCAR will use, when available and appro
priate, military and contractor field flight 
facilities. A study is now under way to 
determine if NCAR will establish and 
maintain one or more national field facili
ties on a continuing basis. If flight facilities 
are established by NCAR, they will be 
open to university, military and commercial 
groups, regardless of the agency sponsor
ing the activity.

Upcoming Flights

In each future issue we shall publish a 
complete listing of non-classified balloon 
flights scheduled for the following six- 
month period.
We hope to arrange for facility-sharing on 
many experiments, especially where the 
experiments are complementary. Flight 
plans that the researcher wishes to with
hold will not be announced.
The heavy schedule of summer flights is 
now at an end, but a number of exciting 
events in ballooning are planned for the 
winter and spring months. Air sampling 
takes on a renewed interest with the re
sumption of nuclear testing in the atmos
phere. Cosmic ray and other radiation 
flights continue, with a number of univer
sities working together to conduct simul
taneous flights from widely separated 
launching areas. A 9-million-cubic-foot bal
loon will be flown from Lower California 
in November, carrying cosmic ray plates. 
It is hoped that the feasibility of launching 
a 13,000-pound gross load system will be 
demonstrated successfully this winter on 
the Stratoscope II test series, under the di
rection of Dr. Martin Schwarzschild of 
Princeton.
An attempt will soon be made to launch a 
balloon over the side of a small ship. The 
technique will hopefully provide many of 
the advantages of carrier-launch without 
the logistics problem entailed in obtaining 
the use of a carrier.

RICHARD H. BRAUN

Richard H. Braun, Manager of the VIRON 
Division of the Geophysics Corporation of 
America, died on 9 July 1961.
Mr. Braun was a graduate of Superior 
State College and the University of Wis
consin. During World War II he served 
as a Weather Officer with the Army Air 
Corps in the Pacific Theatre. He taught 
at Ripon College and the University of 
Minnesota until recalled during the Korean 
War. From 1953 to 1960 he was stationed 
at the Air Force Cambridge Research Cen
ter where he made a number of important 
contributions to the development of the 
plastic balloon as a reliable, long-duration 
load carrier.
In 1956 Major Braun was assigned respon
sibility for the Air Force’s research and 
development programs in ballooning and 
balloon-borne instruments. He retired from 
the service in 1960 to become Manager of 
the VIRON Division of GCA, designer and 
manufacturers of plastic balloon systems.
To a new and contentious art, Dick Braun 
introduced orderly development proce
dures. He pioneered the establishment of 
testing standards for materials and seals. 
He was instrumental in the development of 
air-launched balloons, heavy-load launch 
techniques, deployment of heavy loads in 
the air, and thermodynamically stable sys
tems for long duration flight.

In early spring, a manned flight is planned 
with launch off the West Coast and trajec
tory across the U. S. at relatively low alti
tudes. Major objectives of this flight are a 
number of life science studies concerned 
with human stresses.
Within the next few months we should see 
the orbiting of a 135-foot Echo sphere. 
This sphere, made of a 3-ply laminate of 
mylar sandwiched in aluminum, should 
provide considerably more rigidity than 
the 100-foot sphere, Echo I.
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The Flight Record
Each issue of the Newsletter will report on 
significant flights made since our previous 
Newsletter went to press. We will do so 
in the hope of accomplishing two purposes: 
first, to present a comprehensive continuing 
record of significant flights; second, so that 
know-how on ballooning can be quickly 
and effectively spread. To reach the sec
ond objective, we shall publish news of 
successes and failures alike, so that the en
tire scientific community can profit from 
both. There is no intention here of prying

Balloon Makers
The list below includes major manufac
turers of plastic balloons and high-alti- 
tude neoprene balloons. All of the plas
tic balloon fabricators have field opera
tions teams which can launch, track and 
recover a balloon system specially de
signed for a scientific flight; but neo
prene balloon firms do not.
We shall amend the list in our next issue 
if, by our inadvertence, we have omitted 
any firms which should be included.
D E W E Y  & A L M Y  C H E M IC A L  D IV .......  N

W. R. Grace <Lr Co.
Cambridge 40, Mass.

G E N E R A L  M IL L S  ,.1#-C. t ............  P, M, L
2003 E. Hennepin Ace.,
Minneapolis 13, Minn.

K A Y SA M  CORP. OF A M E R IC A ............  N

27 Kentucky Ave.
Patterson 3, New Jersey

R A V E N  IN D U S T R IE S ,  IN C ............... P, L

Sioux Falk, South Dakota
G. T. S C H J E L D A H L  CO ...................  M, L

Northfield, Minn.
V IR O N  D IV IS IO N  ............................ P, L

Geophysics Corp. of America 
Anoka, Minn.

W IN Z E N  R E S E A R C H , IN C ................ P, L

8401 Lyndale Ave., S. \
Minneapolis 20, Minn.

CODE: N —  neoprene
P—polyethylene 
•—laminates 

M—mylar

for embarrassing information; but we seek 
the cooperation of manufacturers and user- 
groups in analyzing the causes of unsuc
cessful experiments in the interest of ad
vancing the state of the ballooning art. 
There have been no complete records of 
the scope of scientific balloon flights in this 
country. A record of types of experiment, 
duration, altitude, load, etc. will be helpful 
in predicting trends—and hopefully in hav
ing the right type of vehicle developed in 
time for future research projects. Com
plete records of the type and scope of sci
entific balloon flights will assist in getting 
safety and control regulations which make 
sense in terms of the flight profiles required 
for experiments.
This was a busy summer for ballooning, so 
busy that any attempt to chronicle all of 
the activities in this first Newsletter would 
be incomplete.
The two most noteworthy events of this 
summer were unsuccessful attempts to 
launch a 13-million-cubic-foot balloon and 
a balloon system with a gross load of 13,000 
pounds. Both failures are correctable, and 
there is no evidence as yet that we have 
reached anything close to the limit in terms 
of either total volume of a balloon system 
or weight-carrying capability.

"LE G E A N T "
The sketch on our masthead ancl at 
right is of “Le Geant,” a balloon built 
by Felix Nadar, Paris photographer, 
in 1863. W e have used this illustra
tion as an indication that not all great 
ballooning achievements are exactly 
neiu. “Le Geant” was 196 feet high 
and 100 feet in diameter, with a gross 
lift of 9,000 pounds. Its huge car ivas 
a two-story divelling, complete with 
living and sleeping quarters, captains 
cabin, photographic room, lavatory, 
and broad roof with observation gal
lery. This balloon had a number of 
successful flights, and on one occasion 
carried 32 persons aloft.
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What Does a Balloon Cost?
A number of graphs have been published 
showing the relationship among loads 
which can be carried by balloons of given 
volume, the weights of balloons of given 
thickness, and the altitude to which pay
loads can be lifted.
But for the scientist contemplating a bal
loon flight, his first consideration is often 
the cost of carrying his scientific package, 
together with other elements of his pay
load, to a desired altitude.
The graph below provides a first rough

estimate of the cost of the basic balloon 
required to get various payloads to various 
altitudes. To this cost must be added all 
the other costs involved, including those of 
fittings, assembling the complete system, 
launching, tracking and recovery. In many 
cases, the cost of the basic balloon itself is 
a small percentage of the total.
The graph shows costs of balloons of poly
ethylene in various thicknesses, neoprene 
for 10-pound loads, and laminates for loads 
of over 6,000 pounds.

APPROXIM ATE BALLOON COSTS TO LIFT A PAYLOAD TO ALTITUDE
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