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Balloon Launch Vehicle 
Delivered to Flight Station
A cross between a giant earth mover and an an

cient machine of war is maneuvering across the launch 
area at the NCAR Scientific Balloon Flight Station at 
Palestine, Texas, these days. The machine is a balloon 
launch vehicle, designed to effect safe launches of all 
payloads, regardless of weight.

Built under contract by R. G. Le Toumeau, Inc., 
this new vehicle is the first ever built from the ground 
up to launch balloons. Designed to specifications drawn 
up by the staff of the NCAR Scientific Balloon Facility, 
the Multi-Purpose Launch Vehicle has the dual ability 
to launch a 5,000-pound load on a moving, or dynamic, 
launch or a 20,000-pound load on a static launch.

One of the main features of the vehicle, illustrated 
on the next page, is its electrically-driven three-wheel 
configuration. The tripod effect of this design com
pletely eliminates the need for a complex wheel suspen
sion system to compensate for uneven terrain. The 
three-wheel design also permits adoption of a steering 
method that makes the 42-foot vehicle highly maneu
verable—its turning radius is 40 feet even though the 
two coaxial rear wheels are 22.5 feet apart. Each of the 
three 8-foot-diameter wheels is driven by a separate 
d. c. motor and gearbox assembly mounted on the 
wheel. A total of 300 horsepower is delivered to the 
wheels.

The extremely wide placement of the two coaxial 
wheels was specified to provide good lateral stability 
against overturning moments which can be caused by 
crosswise balloon drag during a launch. This wide- 
wheel spacing has been made reasonable by the all
electric drive system. As a result, the need for overly 
long drive trains and expensive flexible joint systems has 
been eliminated.

VEHICLE "BENDS" FOR STEERING
The vehicle proper is divided into two segments— 

the operator’s section, 15.5 feet long, and the launch- 
boom deck section, 26.5 feet long. These two segments 
are articulated through the use of upper and lower ball 
joints. Steering is accomplished by an a.c. motor- 
driven pinion mounted on the operators’ section turn
ing against a sector gear rigidly attached to the deck
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section. The effect is to “break” the vehicle 
around the ball joints, thus enabling it to 
negotiate turns. The speed of each of the 
two rear wheels is automatically corrected, 
depending upon the degree of the turn, to 
provide a differential type of action.

Power for the 52-ton vehicle is provided 
by a 480-horsepower, 12-cylinder diesel en
gine which drives one a.c. and two d.c. 
generators. These generators supply the nec
essary power for the launch boom drive 
motors, the three wheel-drive motors, and 
the steering pinion motor. In addition, they 
supply the' power for a static launch winch 
mounted on the deck and for floodlighting 
and auxiliary power receptacles located in 
several places in the operators’ cab and on 
the deck. The floodlights are portable so 
that they can be placed in the most ad
vantageous manner for nighttime inflations 
and launches.

The speed and maneuverability of the 
vehicle are independent of the operating 
direction; it is equally easy to drive with

the payload ahead of or behind the driver’s 
position. The driver’s seat and operating 
console can be swiveled to face the appro
priate direction. This bi-directional capa
bility allows the launch director to select 
the manner of launch best suited to the bal
loon, payload, and weather conditions.

A second seat is provided next to the 
driver’s position for an optional operator 
to control winch and launch boom functions. 
These functions are controlled by a separate 
console. This seat also swivels, independ
ent of the driver’s seat, so that the operator 
may obtain optimum visibility under the 
particular launch circumstances.

A single operator can control all vehicle 
functions if necessary, since both control 
panels can be moved together within his 
reach.

STATIC LAUNCH W INCH

A heavy-duty winch mounted on the 
deck is used for static launches. For such 
use, the vehicle is directed to a specified

“Tiny Tim” is NCAR’s new 52-ton multi-purpose launch vehicle for static and dynamic launches.
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location with respect to the balloon system, 
and the winch cable is used to allow the 
balloon and its flight train to extend slowly 
to its full length before release. Cable speed 
is smoothly variable from an imperceptible 
“inching” to over 120 feet per minute, the 
power being applied by a 90-horsepower 
d.c. electric motor. Winch rating is 40,000 
pounds pull, and drum capacity is 2,000 feet 
of cable, /4-inch in diameter. Cable size may 
be varied downward from % inch to suit the 
application. A swiveling sheave mounted at 
the end of the deck allows adjustment of 
vehicle position relative to the balloon while 
the cable is under tension.

INCREASED LAUNCH CAPABILITY

Key to the dynamic launch capabilities of 
this vehicle is the fully adjustable launch 
boom. This boom is capable of supporting 
payloads up to 5,000 pounds in weight and 
of resisting the forces imposed by balloons 
larger than any yet built. The boom can be 
telescoped in or out over a 12-foot length 
and, in its fully extended position, can be 
adjusted to any height from ground level 
to 40 feet above ground. Both of these move
ments are electrically powered by a.c. mo
tors.

The payload suspension and release de
vice is attached to the end of the boom by 
a hinged “elbow.” This allows the device

Launch boom can he raised or lowered and 
telescoped in or out. The pinned elbow allows 
the payload suspension and release device to 
be adjusted 20° above, in line, or 30° below 
the boom axis.

This top-view sketch of the payload suspen
sion and release device shows the range of the 
lateral arm adjustment which allows various 
load shapes to be handled. The shaded areas 
show the position of the arms after release.

to be set in any of three positions: in line 
with the boom axis or above or below it. In 
addition, this device may be folded under 
the boom, resting on the deck, for compact 
storage of the launch boom. The elbow ad
justment is manual and is fixed by locking 
with a pin.

The payload suspension and release de
vice basically consists of the body member, 
fastened to the boom by the “elbow” joint, 
and two 9-foot arms with retractable pins. 
The arms project from the device body and, 
when in the closed position, their “hands” 
are parallel to each other. In this position, 
they may be moved to within 6 inches or out 
to 6 feet of one another by means of a hand 
crank. Projecting from the inside face of 
each arm is a pin 3 inches in diameter. The 
amount of projection is individually ad
justable from 3 inches to 7 inches, and pins 
of larger or smaller diameter can be sub
stituted.

To release the payload, the arms are pivot
ed apart by an a.c. electric motor geared 
directly to each arm. As the arms sweep 
apart, the pins are automatically retracted 
into the arms as a means of positively sep
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arating the load from the vehicle. The re
lease motion of pins and arms is completed 
in less than 1.5 seconds, a short enough time 
to allow a completely unobstructed lift-off 
of the load.

Since the design provides the capability 
to handle awkward payloads, increased 
ground clearance under most payloads, ease 
of set-up, and positive, stable control of the 
balloon, this system will be utilized for most 
of the loads launched dynamically in the 
future.

BOOM STOWAGE IS FLEXIBLE

The dynamic launch boom may be stowed 
in several ways during a static launch. If the 
arms are used to hold the center fitting of a 
tandem balloon system during inflation, 
they may be pivoted aside when inflation 
is complete and the boom depressed to rest 
on the deck. If the arms are not needed, 
the boom may be depressed to the deck 
with arms retracted and the end of the 
boom in any of its three positions or com
pletely folded under.

OTHER CAPABILITIES

Capability to launch as yet undeveloped 
systems has been built into the vehicle 
where possible. For instance, a deck 8 feet 
wide by 9 feet long is available to carry up 
to a 20,000-pound load when the boom is 
stowed. This feature will be useful for such 
launch methods as in-flight deployment, 
where the entire system is portable and can 
be launched directly off the deck. Other 
uses may occur to the readers of “Scientific 
Ballooning,” and comments are encouraged.

At a later date, as balloon sizes and pay
loads increase, ballast will be added to the 
vehicle for increased tipping stability up to 
a maximum of 420,000 foot-pounds resisting 
moment at 90 degrees to the vehicle axis 
and 600,000 foot-pounds pulling either for
ward or backward. The ballast can be re
moved for lighter loads if desired.

Other features to be added are intended 
primarily to improve launch reliability 
through special instrumentation. Load and 
angle measurement transducers will be add

ed at the load support pins located in the 
arms, with appropriate read-out and record
ing instruments in the cab. These instru
ments will not only provide the operator ( 
with an indication of the proper instant for 
release, but will also yield background data 
for future development work on launch dy
namics.

Angle, speed, and tension transducers 
may be installed to measure cable condi
tions continuously during a static launch to 
accumulate test data and to assure that the 
pre-determined launch conditions are met 
expeditiously.

Configuration of the load support pins 
can be changed readily and sets of pins 
compatible with a number of different load 
suspension arrangements will be built.

FIRST USED IN JUNE

The launch vehicle received its baptism 
on June 2 of this year when it was used to 
successfully deploy the Stratoscope II bal
loon system in a static launch of an evalu
ation flight, the system’s sixth flight. For 
this flight the balloon held a world’s record 
inflation of 16,000 pounds gross lift.

Away she goes! With its arms springing apart 
in 1% seconds, the new launcher is designed 
to increase reliability of dynamic launches.



THE FLIGHT RECORD

Date
(1964 ) Location Sponsor Investigator

Balloon 
specifications 

Flight (polyethylene 
operation unless specified 

conducted by vol. in cu. ft.)

Apr. 18 Sioux Falls, 
S. Dak.

NASA D. Guss 
(GSFC)

Raven 0.75 mil
9 million

Apr. 22 Sioux Falls, 
S. Dak.

NASA D. Guss 
(GSFC)

Raven 0.75 mil 
9 million

May 16 Sioux Falls, 
S. Dak.

Raven Raven 1 mil 
289.000

June 10 Palestine, Tex. NASA C. Hemenway
(Dudley Obs.)

June 13 St. Paul, 
Minn.

MIT R. Kezar 
(MIT)

NCAR

Winzen

1.5 mil 
450,000

0.75 mil
1.5 million

June 16 St. Paul, MIT
Minn.

June 21 Palestine, Tex. AEC

R. Kezar 
I MIT)

G. Frye 
(Case Inst.)

Winzen

NCAR

0.75 mil 
1.5 million

0.5 mil 
3 million

June 23 Palestine, Tex. AEC G. Frye 
(Case Inst.)

NCAR 0.5 mil 
3 million

June 23 Palestine, Tex. NASA J. Duthie NCAR
(U. of Rochester)

0.75 mil 
8.5 million

June 24 Palestine, Tex. AEC G. Frye NCAR
(Case Inst.)

0.75 mil 
3 million

June 27 Palestine, Tex. NASA J. Duthie NCAR
(U. of Rochester)

0.75 m il
10 m illion



Float
altitude

(feet)

99.000

96.000 

104.000 

103,700

124,000

Flight Payload 
duration weight 
(hours) (pounds) Experiment

IK 465' Test flight of SVT 
(simulated vari
able thickness) 
design

1 476

148K Test flight

16 36/2 Micro-meteorite
collector

7 486 Sky brightness
measurements

7/2 486 Sky brightness 
measurements

192 Gamma ray 
astronomy

211 Gamma ray 
astronomy

1 202 Gamma ray &
charge particle 
detector

12/i 198/2 Gamma ray 
astronomy

2 202 Gamma ray &
charge particle 
detector

Balloon
performance

notes

Balloon burst 
at 48,100 ft.

Balloon burst at 
46,600 ft.

Successful flight

Successful flight

Successful flight

Successful flight

SVT balloon; lost 
lift through gas 
leaks after launch

SVT balloon; lost 
lift on launch 
pad; gas leaks 
in bubble.

Balloon burst at 
48.500 ft.

Successful flight

Balloon burst at 
52,800 ft.



THE FLIGHT RECORD (Continued)

July 2 Palestine, Tex. U.S.
Army

E. Pybus 
(BRL, APG)

NCAR 0.75 mil 
450,000

July 7 Palestine, Tex. U.S.
Army

E. Pybus 
(BRL, APG)

NCAR 0.75 mil 
360,000

July 8 Palestine, Tex. AEC,
ONR

H. Mark 
(Lawrence 
Rad. Lab.)

NCAR 0.75 mil 
600,000

July 9 Palestine, Tex. U.S.
Army

E. Pybus 
(BRL, APG)

NCAR 0.5 mil 
100,000

July 9 Palestine, Tex. AEC,
ONR

H. Mark 
(Lawrence 

Rad. Lab.)

NCAR 0.75 mil 
600,000

July 14 Palestine, Tex. ONR M. Schwartzschild 
(Princeton)

NCAR 2 mil 
145,000

July Andenes,
Norway

NSF J. Winckler 
(U. of Minn.)

Raven GT-66 Dacron 
& Mylar scrim 
1.5 million

July Andenes,
Norway

NSF J. Winckler 
(U. of Minn.)

Raven GT-66 Dacron 
& Mylar scrim 
1.5 million

July 21 Minneapolis,
Minn.

NSF G. Share
(U. of Rochester)

Schjeldahl 0.75 mil 
3 million

July 23 Palestine, Tex. NASA G. Clark 
(MIT)

NCAR GT-66 Dacron 
& Mylar scrim 
6 million

July 23 Palestine, Tex. NASA A. Barrett 
(MIT)

NCAR 1 mil
1.25 million

101,800

98,400

113.800

102,000

113.800

53.000

5.000

132.000

100.000

Fort Churchill Skyhook flight results will be reported in September Scientific Ballooning.

61?2 Water vapor 
studies

Successful flight

62% Water vapor 
studies

Successful flight

34/2 Soft X-ray studies Successful flight

1454 Water vapor 
studies

Successful flight

36K Soft X-ray studies Successful flight

Cosmic ray effect 
on photodetectors

Up-down flight

500 Polar Circling 
Balloon Observa
tory (POCIBO)

Balloon leaked;
material
permeable

500 POCIBO Balloon leaked;
material
permeable

374 Gamma ray 
telescope

Balloon burst at 
37,000 ft.

692 Crab nebula 
and test of new 
balloon material

Material strength 
verified; material 
permeable

641 Radiometer Successful flight
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UPCOMING FLIGHTS Balloon

Date
(1964) Location Sponsor Investigator

specifications 
(polyethylene 

unless specified; 
vol. in cu. ft.)

Float
altitude

(feet)

July Sioux Falls, 
S. Dak.

NASA R. Doolittle 
(Thompson-Ramo- 
Wooldridge)

0.75 mil 
800,000

104,000

July Palestine,
Tex.

NASA T. Parnell 
(U. of N.C.)

0.75 mil 
2 million

125,000

Aug. Palestine,
Tex.

NASA C. Hemenway 
(Dudley Obs.)

1.5 mil 
450,000

100,000

Aug. Sioux Falls, 
S. Dak.

NYU R. Mendel 
(NYU)

0.75 mil 
1.5 million

120,000

Aug. Palestine,
Tex.

ONR C. Waddington 
(U. of Minn.)

0.75 mil 
9 million

140,000

Aug. Palestine,
Tex.

NASA J. Arnold 
(U. of Calif.)

1.5 mil 
122,570

73,000

Aug. Palestine,
Tex.

NSF S. Korff 
(NYU)

0.75 mil 
1.5 million

140,000

Aug. Palestine,
Tex.

NASA A. Barnett 
(MIT)

0.75 mil 
1 million

100,000

Aug. Palestine,
Tex.

NSF T. Gehrels 
(U. of Ariz.)

0.75 mil 
3 million

120,000

Sept. Palestine,
Tex.

AEC C. Frye 
(Case Inst.)

0.75 mil 
3 million

128.000

Sept. Palestine,
Tex.

USWB D. Hillery 
(USWB)

GT-11 Dac
ron & Mylar 
scrim 
3.2 million

106.000



Flight Payload 
duration weight 
(hours) (pounds) Experiment Remarks

12 200

12 80

11 39 

5 80

10 120 

150 

100

8 100

10 600 

8 170

12 700

Luminsscent 
spark chamber

Cosmic ray studies

Micro-meteorite
collector

Cosmic ray studies

Emulsions

Cosmic dust sampler

Neutron studies

Oxygen spectrum 
experiments

Photo-polarimeter

Gamma ray 
astronomy

Satellite
instrumentation test

3 flights

2 flights

2 flights 

1 flight

JU
LY, 

1964



UPCOMING FLIGHTS (Continued)

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Oct.

Oct.

Palestine, NBS, D. Gates 1.5 mil
Tex. ONR (NBS) 2.94 million

Palestine, NASA L. Peterson 0.75 mil
Tex. (U. of Calif.) 3 million

Palestine, ONR R. Lucas 1.5 mil
Tex. (A. D. Little) 250,000

Palestine, NASA M. Kaplon GT-66 Dac-
Tex. (U. of Rochester) ron &

Mylar scrim 
3 million

Palestine, NASA J. Duthie 0.75 mil
Tex. (U. of Rochester) 3 million

Palestine, NASA K. Frost 0.75 mil
Tex. (GSFC) 10 million

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

Palestine, NASA F. McDonald Dacron &
Tex. (GSFC) Mylar scrim

3 million

Palestine, NSF Z. Sekera 1.5 mil
Tex. (UCLA) 250,000

Oct. Palestine, NSF 
Tex.

P. Meyer 
(U. of Chicago)



CO

100,000 6 1,500 Atmospheric moisture
measurements

135.000 to 10 50 Cosmic ray studies
140.000

85,000 16 85 Balloon thermo
dynamics experiment

130.000 to 10 to 16 200 Cosmic ray studies
135.000

130,000 12 250 Cosmic ray studies

130,000 6 to 12 350 Cosmic ray studies

110.000 to 10 to 12 170 Meteorite dust
115.000 collection

2 flights

1 flight

2 flights

1 flight

2 flights

1 flight

79,000 5 457 Skylight polarimeter 1 flight

125,000 10 260 Cosmic ray studies 1 flight
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'Round and ’Round She Goes—

Lightweight, Long-Range 
Balloon Tracking Device Tested

Currently undergoing evaluation and test
ing at NCAR are balloons like those pro
posed for the GHOST (Global Horizontal 
Sounding Technique) system. In this satel
lite-supported weather observation system, 
a large number of superpressure balloons 
will float at various altitudes around the 
earth making atmospheric soundings. As 
one of several satellites passes over each 
balloon, the balloon will radio the existing 
conditions in answer to an interrogation sig
nal. Balloon position will be determined by 
ranging techniques; successive determina
tions of balloon position will yield wind 
data. The satellite will collect and record 
these data for readout to the ground.

Balloons that are capable of circumnavi
gating the earth are now a reality. These 
balloons, which are of the superpressure 
type, make possible the study of the func
tioning and behavior of the balloon portion 
of the GHOST system. However, without 
the master interrogating satellites circling 
overhead, we run into a problem in tracking 
and obtaining data from these far-flying 
balloons.

Conventional land-based balloon tracking 
techniques are not adequate for this job. 
Over ocean areas, the balloon can’t be track
ed by ground-based radar and line-of-sight 
direction-finding (D -F) stations; it’s also 
outside HF D-F network limits. Economic 
considerations alone rule out a global chain 
of tracking stations.

In addition, long-range balloons at pres
ent have an extremely light-weight load 
limitation. Even disregarding the problem 
of air safety, we are faced with limiting any 
on-board transmitter to a low-powered, 
solid-state device operating from solar ener
gy. Furthermore, this device must be reli
able.

Even with these limitations, a crude tele
metry and tracking system would permit

the performance testing of the superpressure 
balloons to be undertaken. Such a system 
would also permit the evaluation of sensors 
and answer empirically a number of ques
tions which are now being modelled on 
computers—the degree of clumping, the ex
tent of cross-equatorial flow, and the general 
circulation patterns in the Southern Hemis
phere. Such a device has been developed 
and flight-tested by Ernest W. Lichfield of 
the NCAB Scientific Balloon Facility.

TRACKER USED IN JAPAN FLIGHTS

First use of the new tracking technique 
took place in the spring of this year in a 
program of superpressure balloon flights 
from Japan. The flights, 14 in all, were 
launched from the Tateno Aerological Ob
servatory and used spherical balloons 9 feet 
in diameter constructed from 2-mil Mylar 
laminate. Several of these balloons were 
tracked across the Pacific and North Amer
ica out into the Atlantic where they were 
cut down by a flight termination device. The 
total payload borne aloft by each balloon 
was 653 grams—408 grams for the cutdown 
device and 245 for the tracking package.

The illustration below shows the physical 
configuration of the tracking package as 
used on the Japan flights. A paddle pro

This type of tracking package enabled NCAR 
to determine the location of superpressure 
test balloons released from Japan.
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jects from each side of the triangular case, 
which is made of an expanded polystyrene 
(e.g. Styrofoam). Each paddle has 30 solar 
cells mounted on its upper surface and gen
erates 50 milliamperes of current at 15 volts 
under direct solar radiation.

The truncated triangular case is fabri
cated from two pieces of similarly shaped 
styrene foam, one having a recess in its 
upper surface and the other with a recess 
in its bottom, glued together. The electron
ics are secured within the resulting hol- 
lowed-out pocket formed within the case.

The electronics consist of two printed 
circuit boards, one of which contains a code 
generator and the other a 15.025-megacycle 
transmitter. All components are solid-state. 
The code generator, which has a resistance- 
controlled variable repetition rate, is de
signed to generate a specific Morse Code 
letter. By using different letters (8 different 
letters were used), it becomes possible to 
identify individual balloons when more than 
one balloon is being flown at a time. The 
transmitter is a simple two-stage, crystal- 
controlled unit which is pulsed on and off by 
the output of the code generator. Since the 
unit’s power is derived solely from solar 
radiation, the power output of the trans
mitter varies from zero before sunrise to a 
maximum of approximately 1 watt at solar 
noon and back to zero around sunset.

The package is suspended beneath the 
cutdown device of the balloon by a wire 
approximately 5 meters (16.4 feet) in 
length. A similar wire dangles beneath the 
tracking package. These wires serve as a 
center-fed, half-wavelength vertical antenna 
which directs the transmitted signal radially 
towards the horizon. (The photograph shows 
the transmitter feed connected to the upper 
dipole; the bottom feed wire is not connect
ed to its associated dipole.)

This antenna configuration has proved to 
be extremely effective. Even with such low 
power, it is consistently possible to track 
balloons for more than 2,500 miles. On one 
occasion, the signal from one of the bal
loons launched from Japan was received 
simultaneously at the Tateno Observatory,

Honolulu, and in Boston. The effectiveness 
of the antenna radiation pattern plus the 
optimum skip transmission of the 15-Mc 
band during daylight hours assure reliable 
long-range reception and, hence, tracking 
under most conditions.

The maximum dimension of the tracking 
unit is 15 inches, measured between the far 
corners of any two paddles. The distance 
from the outside edge of a paddle to the 
opposite truncated apex of the case is 13 
inches. The depth of the case is 2 inches 
and the weight is 245 grams.

DISC ENABLES TRACKING

The 1/2-inch black disc, which can be 
seen in the photograph on the top surface 
of the plastic foam case near one edge, is 
the heart of the tracking system. Physically, 
the disc is made of aluminum whose top 
surface has been sandblasted to remove all 
gloss and then anodized black so that the 
disc becomes a good absorber of solar radi
ation. Since the foam package has a three- 
point suspension, and the disc is mounted 
on the top surface of the foam, the disc faces 
the zenith and is insulated and shielded by 
the styrene foam. Thus, most of the absorp
tion and, consequently, heating of the disc 
comes from the sun. The higher the sun 
angle, the higher the temperature of the 
disc. The resistance of a thermistor attached 
to the underside of the disc varies as the 
disc temperature varies. It is this resistance 
that controls the rate at which the Morse 
Code character is generated. As a result, the 
sun angle at the balloon position is propor
tional to the number of code characters per 
minute transmitted to the receiving station.

LOCATING PROCEDURE IS SIMPLE

The location of the balloon within a ra
dius of 100 nautical miles is determined as 
follows:

1. Every few minutes, the tracking oper
ator uses a stopwatch to determine the peri
od of time required for 10 code characters 
to be received.

2. Using the calibration chart for the unit
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being flown, he converts the code period in
to disc temperature.

3. These temperatures are plotted on a 
graph as a function of Greenwich time. This 
plotting, over a period of one day, pro
duces a curve similar to those in the illus
tration.

4. After smoothing the curve, the oper
ator converts two temperature readings, 
separated by at least one hour, into sun 
angles through the use of a conversion 
chart. For example, a disc temperature of 
+15°C would indicate a sun angle of ap
proximately 35°.

5. Since sun angle versus time yields only 
one line on the plotting chart, along which 
the position of the balloon must lie, the 
operator plots the two sun angle lines ob
tained in the step above. The point of inter
section marks the general position of the 
balloon.

A secondary method of determining posi
tion uses the first three steps above. Then:

4. The peak of the curve indicates solar 
noon. The time at which this occurred es
tablishes the longitudinal position of the bal
loon.

5. The maximum, solar-noon temperature 
is then converted to sun angle. From tables, 
the operator determines the latitude which 
shows a corresponding maximum solar angle 
for that day of the year.

The accompanying curves show the plot
ted temperature-versus-time data derived 
from a two-day tracking package test flight 
released from NCAR at Boulder. The bal
loon was released at about 0700 local time 
(1400 GMT) on February 19, 1964. The 
climb to altitude was marked by a decrease 
in temperature as the sun angle decreased 
relative to the balloon position. Solar noon 
was reached at about 1857 hours GMT. This 
describes a longitudinal position along the 
103.5°West line. The maximum tempera
ture of approximately +28 °C locates the 
balloon at a latitude of 38°North, or ap
proximately over Lajunta, Colorado. The 
signal faded out shortly before 2300 hours 
GMT.

On the second day of flight, solar noon

T IM E,  GMT

Time-temperature curves obtained from a two- 
clay test flight flown from Boulder, Colorado

occurred at approximately 1655, GMT. Bal
loon location was determined as being 39.5° 
N, 73.5°W, or about 40 miles east of Atlantic 
City, N.J. Signal was lost around 2015, GMT. 
The flight was terminated over the Atlantic 
by die cut-down device. Note how the max
imum amplitude point of the second day’s 
curve has occurred earlier, denoting east
ward travel. While the variation in max
imum temperature is only about 2 degrees, 
this variation has shown a 1.5-degree lati
tudinal movement.

Only two tracking stations were involved 
in this nearly cross-country flight. One was 
the NCAR station in Boulder, the other was 
a cooperating station in Pennsylvania.

As can be seen from the charts, the tem
perature-time curves are not smooth. The 
bumpiness of these curves may be caused 
by ventilation, or up-and-down movement 
of the balloon due to large-scale atmospheric 
turbulence. On one occasion a curve was 
plotted using one observation every half
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minute. This curve showed a yet higher 
frequency of oscillation—approximately one 
cycle every 157 seconds. Later calculations 
showed that the natural resonant frequency 
of this balloon system corresponded exactly 
with the observed rate. Apparently, the 
superpressure balloon floats along at alti
tude, oscillating over an amplitude of 3 or 4 
feet, in the manner of a mass suspended 
from a spring. The sustaining force may be 
small-scale turbulence which prevents this 
oscillation from dampening out.

BALLOON TRACKER II

The tracking system used in the Japan 
flights is being expanded to transmit an
other Morse Code character through the use 
of a second resistance-controlled code gen
erator. Using a double-letter identification 
code and the eight letters now used will 
permit the identification of 64 balloons at a

time; the second channel can be used to 
telemeter one additional measurement, such 
as balloon overpressure or atmospheric tem
perature, pressure, or humidity. This two- 
channel unit will be used in GHOST-con- 
cept evaluation tests in the Southern Hemis
phere in 1965.

Since the pre-GHOST-satellite tracking 
package has been so successful in its test 
flights, NCAR feels that other scientific in
vestigators who have need of a simple, light, 
inexpensive, long-duration and long-distance 
technique to telemeter up to two channels— 
one of which can be location—may wish to 
use it. NCAR, therefore, will make such 
telemetry and tracking packages available 
to qualified users.

For further information, write the NCAR 
Scientific Balloon Facility, National Center 
for Atmospheric Research, Boulder, Colo
rado 80301.

Tiny Tim, is the newest, 
and biggest, arrival at the / 
NCAR Scientific Balloon 
Flight Station at Palestine, 
Texas. The article beginning 
on page 1 gives details.
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