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Balloon Flight Station Ready 
For General Use August 1

A “fully operating” date for the NCAR National 
Scientific Balloon Flight Station at Palestine, Texas, has 
now been set: August 1. Used since October, 1962, 
for the servicing, staging, and launching of two Strato
scope I I  flights, the station is now being prepared for 
general operations.

Raven Industries, Inc., of Sioux Falls, S.D., will pro
vide operation and housekeeping services for the sta
tion. Operation will be supervised by John W. Spark
man of NCAR, Station Manager, with other NCAR 
personnel participating.

SCIENTIFIC PROGRAMS SCHEDULED
The station, part of the NCAR National Balloon 

Facility, was established last year to provide a year- 
round capability for scientific balloon flying and to 
make flight facilities and technical advances in balloon
ing more readily available to scientists who wish to 
use balloons as platforms for experiments.

Already scheduled for launching from Palestine by 
the end of September are some twenty flights carrying 
the experiments of about a dozen scientists. Programs 
will include observations of the sun’s corona, of light 
scattering in the earth’s atmosphere, cosmic ray meas
urements, and sampling of water vapor and radioactive 
elements in the atmosphere.

POLICY GUIDELINES
General policy guidelines have been approved by 

the NCAR Advisory Panel on Scientific Use of Balloons, 
and are now being reviewed and put into final form. 
They cover scheduling, priorities, cost assignment, and 
operational control. Three kinds of operations, varying 
largely as to allocation of management responsibility, 
are envisaged: those managed independently, those 
directed by the Station Manager, and those funded 
and managed by NCAR.

INDEPENDENT PROGRAMS
The station will be open to scientific flights by recog

nized balloon operating groups, both government and 
private, who wish to use the staging and launch facil
ities at Palestine but to conduct the operations them-
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selves. (The Stratoscope II Project, under 
the direction of Dr. Martin Schwarzschild 
of Princeton University, falls in this cate
gory-)

In addition, the station will be at the 
service of private companies that wish to 
carry out test programs designed to im
prove balloon capabilities, provided the 
results of such tests are then made available 
to the general scientific and balloon com
munities.

Assistance available includes flight sta
tion personnel, who may assist with pre
parations up to the time of balloon layout, 
and trajectory and meteorological forecast
ing services. Flights will be carried out 
under station and FAA safety regulations. 
Schedules and priorities will be assigned 
by the Station Manager. As a general rule 
governing all categories of operation, the 
field programs involving the largest num
ber of people and/or having the most 
stringent operational and scientific require
ments will have the highest priority.
STATION-MANAGED PROGRAMS

Many experimenters will have relatively 
simple flight requirements. Payloads will 
be less than 1,000 pounds, flight duration 
will be less than 12 hours, and equipment 
will arrive at Palestine in near ready-to- 
fly condition. Such flights will be con
ducted by station personnel, on schedules 
assigned by the Station Manager. Infor
mation concerning charges for expendables 
such as helium and balloons, and for any 
other service charges, will be announced 
later.

In most cases a representative of the re
searcher should be present during prepara
tion and launching in order to ensure the 
achievement of his scientific objectives.
PROGRAMS M ANAGED BY NCAR

Each year, NCAR will conduct and fund 
the operational aspects of a few major 
flight programs. These programs will com
bine scientific importance and rigorous 
operational requirements, such as high alti
tude and heavy payload capability, a 
highly stable platform, and tight control of 
ascent and descent. For such projects, re

quiring extensive planning, coordination, 
and budgeting, NCAR will designate a 
Program Manager to coordinate scientific 
and operational requirements.

In these projects, the Program Manager 
will provide help with both the purely 
“transportation” aspects, and, if needed, 
such aspects as stabilization and telemetry. 
Management and funding of the scientific 
aspects will be the responsibility of the 
scientist conducting the research.

Requests for NCAR operational support 
will be reviewed by the NCAR Panel on 
Scientific Use of Balloons for the director 
of NCAR to assess scientific and operational 
feasibility, budget requirements, and the 
relative value of the experiment when com
pared with other requests.
STATION FACILITIES

During this first year of operation, facili
ties will include: office space, a small 
machine shop, photo lab, a 3-foot by 3-foot 
temperature- and pressure-controlled en
vironmental test chamber, and electronic 
test equipment. For flight operations, there 
is launch equipment, a paved launch area, 
tracking aircraft and recovery service, and 
flight forecast services.

Water Vapor 
Program Deferred

A series of coordinated water vapor com
parison flights scheduled for September, 
1963, from Palestine, Texas, has been defer
red for at least six months. A number of 
those expressing an interest in participating 
will not have their observation systems 
satisfactorily tested by September. In addi
tion, schedule conflicts have arisen.

NCAR will arrange for flights during the 
late summer for those individual scientists 
whose experiments are ready to fly. Since 
contamination by the balloon may be a 
problem in some cases, a deployment 
system using a long train line will be avail
able at the Palestine flight station.

Details of the rescheduled joint compari
son program will be announced in later 
issues of “Scientific Ballooning.”



THE FLIGHT RECORD

Date Location Sponsor Investigator

Dec. 16 Holloman 
Jan. 9 AFB, N.M. 
Feb. 4 
Feb. 14

Jan. 17 Holloman 
May 3 AFB, N.M.

AFCRL A. Howell 
(Tufts U.)
J. Salisbury 
R. Van Tassel 
(AFCRL)

AFCRL D. Murcray
(U. of Denver)

Jan. 21 Brownwood, 
Tex.

ONR,
NASA

C. Fichtel 
( Goddard Space 
Flight Center)

Jan. 28 Brownwood, 
Tex.

ONR,
NASA

C. Fichtel 
( Goddard Space 
Flight Center)

Feb. 5 Sioux Falls, 
S.D.

ONR,
NASA

T. Cline 
(Goddard Space 
Flight Center)

Feb. 7 Sioux Falls, 
S.D.

ONR,
NASA

T. Cline 
( Goddard Space 
Flight Center)

Feb. 22 Page, Ariz. NCAR E. Lichfield 
(NCAR)

Mar. 1 Palestine, 
Tex.

NSF, M. Schwarzschild 
ONR, ( Princeton U .) 
NASA H. Weaver

(U. of Calif., 
Berkeley)

Flight 
operation 

conducted b

AFCRL

AFCRL

Raven

Raven

Raven

Raven

NCAR

Vitro

May 11 Holloman AFCRL J. Strong AFCRL
AFB, N.M. (Johns Hopkins

U.)



Balloon
specifications

(polyethylene Float 
unless specified; altitude 

y vol. in cu. ft.) (feet)

Flight Payload 
duration weight 
(hours) (pounds) Experiment

1.5 mil 102,000
2.9 million

8 450 Studies of the near-infrared 
reflection spectrum of Venus 
in the 0.7-3.0-micron region

1.5 mil 
2 million

.75 mil 
2 million

102,000

122,000

800 Infrared solar spectral studies

5)s 229 Cosmic ray emulsions

.75 mil 
2 million

124,000 8/4 231 Cosmic ray emulsions

.75 mil 
3 million

54,000 4/2 287 Cosmic ray emulsions

.75 mil 124,000
3 million

8/» 290 Cosmic ray emulsions

,75 mil
600,000

80,000

Launch balloon: 77,000 
0.5 mil, 300,000; 
main balloon: 0.35 
mil, 5.25 million. 
Schjeldahl GT-12,
Dacron scrim and 
Mylar laminate

500 Transponder test

8 10,250 Infrared observations of Mars

.05 mil 80,000
•3.2 million

12 2,000 Near-infrared spectrum
measurements and albedo of 
Venus

u
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UPCOMING FLIGHTS

Date Location Sponsor Investigator

June Sioux Falls, 
S.D.

U. of 
Minn.

F . Bartman 
( U. of Minnesota)

June Fort Churchill,
Manitoba,
Canada

ONR,
NASA

F. McDonald,
D. Guss, T. Cline 
(Goddard Space 
Flight Center)

June Minneapolis,
Minn.

ONR J. Earl
(U. of Minnesota)

June Fort Churchill,
Manitoba,
Canada

ONR,
NRL

B. Stiller 
(Naval Research 
Laboratory)

June or 
July

Fort Churchill,
Manitoba,
Canada

ONR,
NASA

P. Meyer 
(U. of Chicago)

July Fort ChurchiE,
Manitoba,
Canada

ONR J. Earl
( U. of Minnesota)

July Fort Churchill,
Manitoba,
Canada

ONR,
NASA

P. Meyer
(U. of Chicago)

July Fort Churchill,
Manitoba,
Canada

ONR C. Waddington, 
W. Webber 
(U. of Minnesota)

July or 
Aug.

Fort Churchill,
Manitoba,
Canada

ONR,
NASA

K. Anderson 
(U. of Calif., 
Berkeley)

Aug. Palestine,
Tex.

ONR,
NCAR

G. Newkirk 
(High Altitude 
Observatory)

Balloon
specifications
(polyethylene 

unless specified; 
vol. in cu. ft.)

.75 mil 
2.32 million

.75 mil 
9 million

.75 mil
2 million

.50 mil 
6 million

.75 mil 
6 million

.75 mil 
3 million

.75 mil 
3 million

.50 mil 
6 million

.50 mil 
9 million

1.50 mil 
2.94 million



Float
altitude

(feet)

Flight
duration
(hours)

Payload
weight

(pounds) Experiment Special Features

115,000 8 450 Tiros V I I  satellite 
equipment

140,000 12 270 Counters and 6 flights
emulsions

126,000 10-12 200 Cloud chambers

140,000 12 80 Nuclear emulsions

2 flights; piggyback 
packages accepted. 
Contact Cdr. Walter 
Martin, ONR repre
sentative for balloon 
operations, U. of 
Minn., Minneapolis, 
Minn.

128,000 12 400 Magnetic cloud 2 flights 
chamber

120,000 12 175 Multi-plate cloud 2 flights 
chamber

126,000 12 200 Scintillation 5 flights
counters

140.000 12 62- Counters and 2 flights
emulsions

150.000 12 26 Scintillation 5 flights
counters

100,000 8-10 1,500 Test flight for
Coronascope I I

Piggyback packages 
accepted. Contact 
John Sparkman, 
NCAR, Boulder, Colo.
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UPCOMING FLIGHTS (Continued)

Aug. Neepawa,
Manitoba,
Canada

ONR F. McDonald 
( Goddard Space 
Flight Center)

.75 mil 
2 million

Aug. or 
Sept.

Flin Flon, 
Manitoba, 
Canada

ONR K. Anderson 
(U. of Calif., 
Berkeley)

.50 mil 
429,000

Aug. or 
Sept.

Palestine,
Tex.

NSF,
NCAR

Z. Sekera 
(UCLA)

1.50 mil 
250,000

Sept. or 
Oct.

Palestine,
Tex.

ONR,
NCAR

G. Newkirk 
(High Altitude 
Observatory)

1.50 mil 
2.94 millio

Oct. Page, Ariz. NSF,
NCAR

A. Gehrels 
( U. of Arizona)

.75 mil 
10 million



125.000 10 230

120.000 10 30
( approx.

80,000 3-5 350

100.000 8-10 1,500

110.000 18 1,700

Cosmic ray 
emulsions

Electron precipi
tation in auroral 
zone

Polarimetry

Study of the 
solar corona

10 flights 

3 flights 

3 flights

Polarization of 
planetary radiation
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Glen Canyon Climate 
Study Shows Rare 
Winter Potential

The 700-foot canyon of the Colorado 
River, just below Glen Canyon Dam near 
Page, Arizona, will be used next fall as the 
launch site for the extremely delicate, 
heavy-payload Polariscope project of the 
University of Arizona. The site has been 
selected as meeting the project’s stringent 
requirements which include: (1) a static, 
minimum-acceleration launch; (2) protec
tion of the 10-million-cubic-foot polyethy
lene balloon that is highly vulnerable to 
gusts as it stands vertical during the infla
tion and launch period; (3) a sunset 
launch, so that nocturnal observations of 
Venus can be made with the 28-inch tele
scope; (4) a trajectory that will ensure 
descent of the payload in territory from 
which it can be safely recovered.
REQUIREMENTS ARE TYPICAL

Operational requirements typified by 
those of Polariscope have become increas
ingly prevalent in recent years. Heavier, 
more stable platforms than formerly flown 
have required increasingly gigantic bal
loons to lift them with a minimum of added 
gravitational loading. For such vehicles, 
wind gusts of more than six to eight knots 
can be disastrous during prolonged inflation 
periods.

At most launching facilities, the required 
conditions are barely achievable during the 
early morning hours; an afternoon launch 
requirement further reduces the number of 
days with satisfactory wind conditions, 
since in most regions the diurnal wind 
maximum occurs in the afternoon.

Balloon flight managers have generally 
found only two possible solutions to the 
need for relatively windless conditions: 
erect an artificial shield from the wind, or 
launch the balloon from the shelter of a 
deep pit.

The Glen Canyon Dam area was one 
such deep pit investigated in late spring, 
1962, by a field team from NCAR during its
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search for a launch site for the Polariscope 
balloon. Preliminary reports on the area 
were favorable.

During its investigation, the field team 
flew several test balloons from two loca
tions at the bottom of the canyon. Launch 
and weather conditions surrounding these 
and subsequent test flights were generally 
good, and led to consideration of the area’s 
possibilities for winter launches of balloons 
other than Polariscope.
CLIMATE SURVEY UNDERTAKEN

As a part of further studies of the area, 
NCAR has undertaken an extensive clima- 
tological analysis. This analysis, prepared 
by Samuel B. Solot of NCAR, with the 
assistance of the staff of the Physical Re
search Division of Emmanuel College, 
Boston, was presented to the NCAR Panel 
on the Scientific Use of Balloons at its meet
ing May 7. After considering both the ex
perience at Page to date and the climatolo- 
gical analysis, the Panel has recommended 
further study of the area with a view to 
the establishment of facilities sufficient to 
handle winter balloon flights.
SU M M A RY  OF ANALYSIS

The climatological study shows that the 
typical condition of the surface winds dur
ing the winter at Page is one of almost com
plete calm throughout the day. Winter 
temperatures are mild. Precipitation is 
light, with a tendency to rapid evaporation 
of snowfall. Both short and long range win
ter flights have a high probability of satis
factory trajectories. This combination of

favorable meteorological factors is a rarity, 
the report states.

Four meteorological aspects are covered 
by the report: local climatology, surface 
wind, climb-out, and trajectories.
LOCAL CLIMATOLOGY

Several locations in the Glen Canyon area 
appear to be possible launching areas. Two 
are at the bottom of the canyon and one, 
the Page airport, is a mile from the canyon’s 
south rim. Temperature and precipitation 
records have been kept for Page for only 
the past three years; but similar conditions 
exist at Lee’s Ferry, eight miles downriver 
at the floor of Marble Canyon, where a 
forty-year record has been kept. The cli
matological table below summarizes the 
record.
SURFACE W IN D

The weather station at Page is a standard 
airways station with its anemometer fifteen 
feet above ground. A study of the hourly 
wind data for the daylight hours during the 
months of October through March, 1960, 
1961, and 1962 showed no significant sea
sonal differences within this period. Accord
ingly, the data were combined into a three- 
hour morning and a three-hour late after
noon period and a probability density func
tion computed for each period. The prob
ability of 3 knots or less is .75 for the morn
ing and .64 for the afternoon; for 7 knots 
or less .94 in the morning and .86 in the 
afternoon, with a median wind of less than 
1.5 knots during both morning and after
noon. The high probability of less-than-

Climatological Summary, Lee's Ferry, Arizona, 1917-1957
Temperature (°F.) Precipitation (inches) Mean number of days with:

Snow, Sleet, Hail Precipi Temperature
Mean Mean tation Max. Min. Min.
Max. Min. Mean Mean Max. Mo. >  0.1 in. <32°F. <32°F. “ OF.

Sept. 94 61 0.51 0.0 0.0 1 0 0 0
Oct. 79 49 0.42 0.0 0.0 1 0 0 0
Nov. 61 34 0.39 0.7 10.0 1 0 13 0
Dec. 49 27 0.44 0.9 7.0 2 1 25 0
Jan. 47 25 0.38 1.4 13.0 1 2 28 0
Feb. 57 31 0.47 0.1 1.5 2 0 17 0
Mar. 66 38 0.49 Trace Trace 1 0 5 0



This sketch, drawn as a projection from topographic maps, illustrates the bowl-like topography of the area surrounding 
Page, Arizona. The observer is assumed to be atop a 9,000-foot peak at the rim of the bowl, 42 miles southwest of Page (indicated 
by the cross). Navajo Peak, top center, is 80 miles away.
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three-knot winds even in the afternoon 
shows the unusual absence of the winds 
that commonly result from daytime heating 
of the land surface.

Predicting the passage of a strong front 
that causes a period of stormy weather and 
strong winds is a routine synoptic problem 
required of any launching area, and the 
Page area is no exception. Two relative un
knowns about the wind regime in the Page 
area also remain: the detailed nature of the 
winds inside the canyon during the course 
of a winter day when surface winds are 
calm, and the winds in the 1,000-foot layer 
above the canyon. Studies of these condi
tions are in progress.
BOWL FORMATION TRAPS CALM  AIR

The physical reason for the wind condi
tions in the Page area is probably explained 
by the topography of the region. The draw
ing on page 7 was derived from a topo
graphic map of the region. The town of 
Page, represented by the large cross, lies in 
the center of a deeply sheltered bowl-like 
valley, the dimensions of which are 80 miles 
from southwest to northeast and 40 miles 
across. Elevation is 4,000 to 5,000 feet m.s.l. 
at the bottom of the bowl.
CLIMB-OUT PATH

During the nine months from September 
through May there appears to be a better 
than 50 per cent chance that a balloon 
ascending to 100,000 feet will remain within 
an ellipse whose long axis through Page ex
tends roughly west to east, with the west
ernmost end about 35 miles and the eastern
most end about 150 miles from the place of 
launch.

The land within the ellipse is plateau 
country, sparsely settled but criss-crossed

by many roads and trails. There are several 
isolated peaks toward the outer edge of the /  
ellipse; the 10,386-foot Navajo Peak, about ' 
40 miles to the northeast, is the tallest and 
nearest. Except for these peaks, the nearest 
rugged terrain lies along an east-west line 
70 miles to the north. The Chuska Moun
tains, with 9,000-foot peaks, are 140 miles 
to the southeast. Both ranges are outside 
the probable climb-out ellipse. Thus, a pay
load has a good chance of being recovered 
if a flight is aborted during the critical 
ascent period when malfunctions are most 
likely to occur.

In evaluating the Page area with respect 
to flight trajectories, Solot has computed the 
probability that a balloon launched from 
the Page area will remain within the con
tinental limits of the United States for a 
specific period of time. The computations 
were made using a theoretical solution ap
plied to U.S. Weather Bureau wind data. 
The continental limit was selected because 
payloads must often be recovered, and thus 
cannot descend into a body of water, and 
because a flight planned as a domestic oper
ation must not cross international borders.

The probabilities were calculated for 
each month separately; combined figures 
for the nine months September through ( 
May are compared in the table below with 
similar computations for three major U.S. 
balloon bases.

Days:__________jj 1 IK 2 2'A 3
Page, Ariz. .96 .78 .61 .47 .37 .28
Palestine, Tex. .49 .41 .33 .28 .23 .19 
Holloman
AFB, N.M. .53 .45 .37 .31 .26 .22
Chico, Calif. .64 .57 .52 .45 .36 .27
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