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A Carrier Balloon System (CBS) meeting was held at Goddard 
Space Flight Center (GSFC) with representatives from the 
National Center for Atmospheric Research (NCAR) on Friday, 
July 26, 1974. The purpose of the meeting was to reviextf 
and discuss with the CBS Development Contractor the 
events and activities leading up to the launch and failure 
of the two prototype systems launched (from Kourou, French 
Guiana) in late June and early July of 1974. In addition, 
to review and discuss a Plan of Action and the activities 
now required prior to launch of Carrier Balloon Systems 
later this year. A meeting agenda is attached at the end 
of this report.

Attending the meeting were:

V. Lally - NCAR 
M. Olson - NCAR

M. Tepper - NASA/Hdqts 
T. O'Neill - NASA/Hdqts 
R. Rados - NASA/GSFC Code 9 01 
A. Fleig - NASA/GSFC Code 901
A. Arndt - NASA/GSFC Code 95 0 
D. Reed - NASA/GSFC/ORI

Summary and. Action Items

1. The two prototype systems failed.

Prototype System #1 launched July 7, 1974.
System failed to respond to interrogation commands ' 
transmitted through SMS. Cause of failure unknown.

Prototype System #2 launched July 12, 197 4.
Cause of failure probably due to destruction of tow 
balloon attachment.

2. A technique or device is needed to prevent the attach
ment lines and cardboard support collar on tow balloon 
from being destroyed as it rotates about main flight 
line. NCAR to investigate and provide fix prior to 
future balloon flights.
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3. Foul weather launch procedures need to be developed.
NCAR to investigate and provide prior to future balloon 
flights.

4. Three tests are to be performed in investigation of • 
Prototype System #1 failure. These are:

A. System integration test over the temperature 
humidity profile expected in system flights.
This test is to be performed as soon as a com-' 
pleted flight system is available.

B. A mechanical test to check stress and strain on 
external connections to Balloon Electronic Package. \^ 
This to be performed by NCAR early in August.

C. NCAR to fly a Balloon Electronic Package from 
Palestine, Texas during second or third week in 
Augustf 1974.

Results of these tests are to be provided to the NASA/ 
GSFC Technical Officer before September 1, 1974.

5. NCAR to provide a plan for implementation of diagnostic 
telemetry on the next series of balloon flights or 
until there exists confidence that CBS failures will
be minimized. The plan is to be provided by the end 
of August.

6. NASA/GSFC to review present flight schedule to determine 
possibility of delaying flights to second DST period in 
July 1975.

7. Delivery of new Carrier Balloon material, to Raven is on 
schedule. Balloon manufacturing to restart around 
September 1, 1974. One balloon is to be completed 
each week after material is received and accepted.

8. Air transportation of systems to the Kourou launch site 
potentially a big and expensive problem. NCAR to keep 
NASA/GSFC Technical Officer advised of all current 
information and involved in all negotiations before 
any commitments are made.

9. Omegasonde delivered from Beukers show high percentage 
(20 to 30%) of unacceptability. NCAR to advise on a 
weekly basis the Beukers testing status for previous 
w e e k .
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The balloon launch events and activities were discussed by 
V. Lally of NCAR. The launch facilities consist of a large 
building which is used for storage, assembly and checkout 
of the electronic subassemblies. The actual balloon launch 
takes place from a aircraft runway located in the vicinity 
of the building. The runway surface is gravel and it has 
steep banks on either side. Up to about July 6, 1974 rain 
and/or wet grounds prevented a balloon launch to be scheduled. 
The #1 prototype system was launched on July 7, 197 4. Lift
off occurred at 0755 Kourou local time (1055 GMT). Radar 
was used to track the balloon into the flight altitude. A 
visual track, was also used at the lower altitudes. No 
problems were encountered during balloon inflation and 
launch.

It was visually noted during the balloon ascent that the 
tow balloon, which is used to provide additional lift with 
the added Freon ballast that controls the balloon ascent 
rate, was revolving around the CBS main flight line about 
six revolutions per minute. During the balloon ascent CBS 
telemetry data was received on the ground in Kourou with 
the system in the TWERLE or Nimbus F communication mode.
All telemetry data appeared normal. A secondary interroga
tion command was scheduled to be sent about one hour after 
lift-off from the ground. The secondary command is used to 
turn the Windfinding Subsystem in the balloon electronic 
package to OPERATE and to transfer the communication mode 
to relay all data through the SMS. This is accomplished 
without dropping an Omegasonde. NOAA/NESS telemetry records 
indicate a secondary interrogation command was sent at 1145 
GMT from the Satellite Operation Control Center (SOCC). At 
1147 GMT the Kourou TWERLE Ground Receiving Equipment lost 
the telemetry signal abruptly. From approximately 1141 to
1145 GMT on this date there appears no data in the log 
regarding the presence of a CBS telemetry signal. The rea
son for this is unknown. A telemetry signal was logged at
1146 GMT. The telemetry data was no longer received on the 
ground at Kourou after 1147 GMT and no data was received at 
Wallops Island where the CBS ground demodulator is located 
after the secondary interrogation command was sent. 
Interrogations made subsequent to this have failed to obtain 
a response from the system.



Page 4

The radar track of the #1 Carrier Balloon during ascent in
dicated that the velocity as it went into altitude was in 
the order of 100 feet/rain. This was considered to be 
slightly fast and led to a decision to increase the Freon 
ballast on the second prototype balloon launch. During 
the inflation sequence several moderate rain showers 
occurred. It was noted after these showers, water remained 
on the inflated balloon bubble that could not be removed 
due to its height from the ground. To counteract this 
added weight or ballast and to provide more lift, additional 
gas was added to the tow balloon. (It now seems an alternate 
and better approach would have been to decrease the Freon 
ballast.) Lift-off of the #2 prototype system occurred at 
1048 GMT on July 12, 1974. During ascent the balloon was 
observed visually as well cis with radar. The last visual 
observation was made 16 minutes after lift-off. At 18 
minutes after lift-off radar reported the balloon flight 
was descending at a slow steady rate of about 3 00 feet/min. 
During the descent no acceleration was noted. Acceleration 
would have been an indication of a failure in the large 
Carrier Balloon. It was concluded that the tow balloon 
support subsystem had malfunctioned and with the added 
weight of the Freon ballast and water, the Carrier Balloon 
had insufficient free-lift to continue its ascent or even 
to maintain the flight altitude to which it had risen. A 
search for the balloon was made by aircraft, however, 
because of the rugged terrain in which it landed the balloon 
was not found.

Subsequent to the lau.nch of the second prototype system, 
a simulation of the launch configuration was performed at 
Kourou. It was found that due to the short attachment 
used the tow balloon nestles around the Carrier Balloon 
flight line. By experimenting, it was found that an 
extremely large amount of force is required to separate 
the flight line and tow balloon. Any reduction in force 
after the two have been separated will allow them to nestle 
together again. In still another experiment, it was found 
that only a very small torque is required to cause the tow 
balloon to rotate in either direction about the main flight 
line. As the rotation continues the tow balloon attachment 
lines twist which finally crushes and demolishes a card- 
board support collar used at the bottom of the balloon.
T h i s  c o m p l e t e l y  d e s t r o y s  t h e  t o w  b a l l o o n  l i n e  a t t a c h m e n t .
It is postulated that this is what happened in the second 
flight with the fully inflated tow balloon.
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It was noted that a technique of attachment or a device is 
needed that will allow this rotation to occur without 
damaging or destroying the support collar or line attachment* 
It was also suggested that it would possibly be better to 
drop the Freon ballast should a problem occur in the tow 
balloon support system. Dropping the Freon ballast could 
cause undesired stress on the Carrier Balloon due to the 
high velocity rates that would occur during the ascent to 
flight altitude, however, it seems more desirable to take 
this risk than losing the. whole flight. NCAR is to study 
this problem and take corrective action before the next 
series of flights.

The system electronic tests and activities prior to shipment 
of the equipment to Kourou, and prior to each launch was 
reviewed and discussed with M. Olson. Prototype System #1, 
identified as KOA--1144, had approximately 10 to 20 hours of 
testing prior to launch. These tests included subsystem 
tests over temperature, integrated system tests at ambient 
temperature, and link tests using SMS. The final integrated 
system test using SMS was performed at the launch site 
about three days prior to the first balloon launch date.
The system was not interrogated or tested again prior to 
launch. Testing after initiation of the launch preparation 
is not possible due to the horizontal position of the con
ical spiral antenna in the launch configuration. In the 
horizontal position, the antenna pattern is turned away 
from the satellite. This lowers the antenna gain to a value 
that prevents communicating with SMS from the ground. A 
major change to the ground launch equipment would be 
required to allow the antenna to be turned to its normal 
vertical position so communication with SMS just prior to 
launch could occur. There appears to be no justification 
in making such a change at this time.

CBS telemetry data was received on a special decoding 
receiver at Kourou prior to launch. This is not a total 
CBS test but is used as a very general system status indi
cation. As previously reported this telemetry data was 
received during the ascent, except for about five minutes 
(1141 GMT to 1145 GMT) before it abruptly stopped at 1147 
GMT. All telemetry data was normal, there was no indication 
the system would not respond to interrogation commands.
The #1 prototype system has failed to respond to any of 
these commands.

Prototype System #2 identified at KOB-1156, was extensively 
tested over the expected temperature range at the subassembly
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level and at the system level. System integration and link 
tests were performed at Boulder and Koujrou using the SMS.
The Sun Angle Magnetometer System (SAM) on the #1 Prototype 
System has worked with only one minor problem since the 
balloon was launched on July 7, 1974. Shortly after launch 
a malfunction occurred in the balloon identifier circuitry. 
Instead of transmitting the identifier KOA in Morse Code, 
sixteen (16) dashes are being sent. Because this is the 
only balloon flying this has created no problems. NCAR re
ported that SAM was providing location information to at 
least 1/2 degree accuracy. It should be noted there is no 
ground truth data available to substantiate this accuracy 
figure.

Several proposed Plans of Action were discussed after com
pleting the Carrier Balloon Prototype Launch discussions.
It was agreed that NCAR would perform several tests to 
determine if a weakness in the CBS design or configuration 
exists. One test will be a system integration test over the 
range of temperatures and humidity expected in the actual 
system flights. This test will recreate the environment 
in which the system must operate. This test is to be per- 
formed as soon as a flight system is ready for an .integra
tion test. In addition, this test is to be performed on all 
future flight systems. A mechanical test to check the 
stress and strain on the external connections to the 
Balloon Electronic Package is to be performed by NCAR. This 
test is to be performed as early as possible. Finally a ten 
hour test flight is to be made from Palestine, Texas during 
the third week of August. A Carrier Balloon Electronic 
Package will be flown on a balloon flight to an altitude 
of 80,000 feet. During this flight it is planned to send 
several primary and secondary' interrogation commands to the 
balloon package through SMS. The data from the Omegasonde 
drops will be relayed to the ground through SMS and sent 
to Boulder, Colorado over the CBS data line for processing.

The housekeeping telemetry data in its present form has no 
diagnostic value when a failure occurs in a Carrier Balloon 
System. Because of this, NASA/GSFC requested that NCAR 
provide a diagnostic capability on the next series of 
balloon flights or until such time there exists a high 
degree of confidence that CBS failures are minimized. This 
telemetry is to be independent of the existing housekeeping 
telemetry and possibly use the existing 1 5 - 1 6  Mh? communica
tion link with the Carrier Balloon. NCAR is to investigate 
how diagnostic telemetry can be implemented and to provide
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a plan for incorporating this into CBS flights. This plan 
is to include the technique to be used, telemetry data to 
be provided, flight schedule implications and additional 
cost. This plan is to be provided by the end of August.

In discussing future plans V. Lally expressed the opinion 
that the present flight schedule is too aggressive and 
should be delayed until the second DST period. This period 
is scheduled to start July 1, 1975 in response to a "USER" 
request to have a Summer Data period. To have wind data 
available during this DST period, Carrier Balloon launches 
would have to start in June. Weather conditions at the 
Kourou launch site is not conducive to launching these 
balloons in June. It was estimated balloon launches could 
not begin until the middle or late July. This is unaccept
able from a DST viewpoint. This item was left open and 
will be discussed by NASA/GSFC. It was pointed out that 
Lally had expressed the desire to delay flights before and 
that NASA/GSFC had rejected a later flight schedule as 
being unacceptable. NCAR should therefore continue to work 
toward the present flight schedule until notified of a 
NASA/GSFC decision.

Several problem areas were discussed during the meeting. As 
previously reported, the material needed for seven Carrier 
Balloons had been rejected at Raven as being faulty. New 
material was ordered from the manufacture and is scheduled 
to arrive at the Raven facility on September 1, 1974.
Balloon manufacturing is to start with one balloon being 
completed each week after the material is received. NCAR 
reported that the material manufacturing process was on 
schedule and Raven would be receiving the material on 
September 1, 1974. As the balloon flight schedule is spread 
over a three month period this has no immediate impact upon 
the program schedule.

Air transportation of flight systems to the Kourou launch 
facilities is a potential problem. Air France, the only 
carrier flying into the launch site, had refused to carry 
the prototype system because they claimed insufficient 
cargo space was available. It was only due to the inter
vention of the French Scientific Attache in the U.S. that 
this position was changed. The transportation charges were 
almost doubled. Air transportation could be a very big pro
blem and an expensive item to the NASA/GSFC Garp Program 
Office. NCAR is therefore to keep the NASA/GSFC Technical 
Officer advised of all current information and involved in 
all negotiations before any decisions or commitments are 
made or finalized.
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Omegasondes delivered from Beukers Laboratories are still 
presenting a potential problem. Approximately 2 0 to 3 0% 
of the sondes to be used in the prototype flights were 
found to be unacceptable when tested in Kourou. Problems 
encountered included shorted batteries, oscillating Omega 
receivers, Met Oscillator frequency, out of tolerances and 
the Omegasonde transmit frequency out of spec, tolerances.

Of these the Omegasonde transmit frequency spec, tolerance 
represented the highest percentage of those being unaccept
able. Olson reported he had discuss this problem with 
Beukers. Beukers appears to be having considerable problems 
in the sonde manufacture and testing operation. Problems are 
in the area of component failures and workmanship. Since 
July 1, 1974, 1825 Omegasonde boards have been handled 
because of failure. On an average, Beukers has handled 
each board 3 1/2 to 4 times. Beukers is to provide NCAR 
with a weekly status of the manufacturing and testing opera- 
tion. NCAR is to provide NASA/GSFC with this information 
on a weekly basis. A Beukers progress report covering the 
time between July 1 and July 15, 1974 is attached at the 
end of this report.

There had been several reports from the NOAA. GATE Project 
Office and NCAR that signals from the Norway Omega Station 
were very noisy, with phase variations greater than 5 
centicycles being measured. The wind error derived from 
data with variations of this magnitude would be enormous 
and the meteorological value would be questionable.
Several telephone calls to the Omega Project and Operations 
Office were made before the cause of the problem was deter
mined. The antenna ground plane radials, made from #6 copper 
wire, are breaking and separating. This reduces the radiated 
RF Power from the antenna. It is estimated that up to 
60% of the radials have broken. This has reduced the radiated 
power below the normal 10 Kilowatts. The Norwegian 
Telecommunications Administration (NTA) is presently investi
gating the cause of the breakage and will begin to repair the 
radials as soon as the cause and a solution are known.
Repair will be difficult as these radials are buried below 
the ground level. It was estimated repairs could not be 
completed before January, 197 5.

A. E. Arndt


