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During the month of September, TWERLE activities consisted of 
completing the tropical launches and closing down the two remaining 
tropical sites--Ascension Island (12 September) and American Samoa 
(1 October).

All sensor data appear to be satisfactory on the first look. 
There is a problem with the absolute calibration of the pressure 
sensor, but it seems that this can be resolved by utilizing rawin- 
sonde data from the launch sites and balloon radio altimeter data.

The reference level phase of TWERLE began from Christchurch 
on 29 September with the launch of the first of 110 flights.

All Special Project personnel have been released from the 
tropical sites, with two technicians remaining with the program 
to assist the NCAR staff with the Christchurch program.

During the next few months, the Christchurch crew will be 
busy repairing and recalibrating the flight packages that did not 
pass the first acceptance test at the tropical stations.

It is planned to complete the Christchurch flights in January- 
February 1976.

SUMMARY OF TWERLE BALLOON PERFORMANCE 

As of 1 October 1975

Never
Site Planned Launched heard Down (cutdown) Mediar

Christchurch n o 14 1 7 (1) 75+

American Samoa 96 106 8 46 (2 1) 32+

Ascension 128 116 9 61 (40) 27+

Accra, Ghana 80 50 _3 45 (32) 28+

414 286 21 159

Attached is the TWERLE Technical Progress Report for the period of
1 August to 1 September 1975 from the University of Wisconsin.
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T W E R L E  

Technical Progress Report

1 August to 1 September 1975

1. J. Afanasjevs and R. Oehlkers were at NCAR 12-15 August to Integrate the 

prototype Add-On Memory (AOM) into the TWERLE flight train. The AOM and 

the flight train were compatible.

As an added test, data was transmitted to Nimbus 6 from the AOM based on 

the roof of NCAR. The test was a complete success.

Details of the integration test and the transmission test to the satellite 

are given in Appendix A, the Trip Report.

2. A  successful contact was established between UW and Boulder via the TWERLE 

remote terminal on 29 July. The development of the remaining software for 

the terminal is about two-thirds complete but has been hampered by computer 

down time at NCAR. At least half of the attempted contacts to the 7600 

have failed due to hardware problems at Boulder. These problems should 

improve as the workload on the 7600 decreases and more data becomes avail

able for analysis.

3. The witness pressure sensor testing program has been delayed and is not yet 

in progress. We have suffered severe equipment problems, namely, repeated 

failures of components on the temperature-pressure chamber. The chamber 

has been plagued with leaks, seal failures and a compressor failure. The 

repairs are now complete and system shakedown will resume shortly.



APPENDIX A

TRIP REPORT T W E R L E 12-15 August 1975

Afanasjevs, Juris and 

Oehlkers, Bob

Add-On Memory

NCAR Boulder, Colorado

J. Afanasjevs and R. Oehlkers were at NCAR 12-15 August to Integrate 

the Add-On Memory into the TWERLE flight train. Simulated sensor data was 

transmitted to the NCAR TWERLE ground station via an RF link and via direct 

connection of the modulation to the NCAR data decoder. The tests were 

successful although some delay and degradation of performance were 

encountered due to problems with the NCAR receiver (the only receiver avail

able which had been returned from the field for repair).

The AOM was tested with the T.I. Silent 700 data terminal to determine 

data rate compatability. The T.I. Silent 700 was found to have the capa

bility of recording each of the 16 data transmissions output by the AOM 

every minute. This means that a ground station equipped with a T.I.

Silent 700 will be capable of recording the first day data from the AOM in 

both hard copy and cassette form.

The success in the flight train integration tests prompted an attempt 

to communicate from the AOM to the Nimbus 6 satellite. A system was 

assembled using a C0MANT vertical dipole antenna (the antenna which is 

used with the TWERLE buoys), a standard TWERLE balloon transmitter and an 

85°C TWERLE oscillator in a metal box. Provisions were made to record the 

transmitted data via the AOM test printer and via a local RF link, through 

the TWERLE decoder to the T.I. Silent 700. The RF link proved to be 

unreliable because of ground receiver problems.

The ID codes, were called in to NASA and a, test transmission was 

scheduled from 10:00 a.m. to 2:00 (Boulder time) on 15 August. The satellite 

data arrived at NCAR on the night of 15 August. A copy is being forwarded 

to UW by mail. Preliminary results indicate that all of the ID codes were 

received, but position data was lacking. When GSFC (W. Connant) was con

tacted about the lack of position data, we were informed that the software 

in force at the time of the test did not allow the calculation of positions 

if two or more balloons, having the same location, transmitted at intervals



less than a minute apart. The software has been changed and posltiton data 

for the test is forthcoming. In spite of the fact that contact with the 

satellite was short due to a lower transmitted RF power, the overall results 

of the experiment are excellent and have shown that the AOM is compatible 

with the rest of the TWERLE system.

R. Oehlkers provided a short course in altimeter theory and repair for

E. Lichfield. NCAR is encountering a high drop-out rate in the altimeters 

during the pre-launch checkout. The problems consist mainly of 'out of spec' 

sweep ranges and insufficient sensitivity. NCAR will ship the defective 

units to American Samoa where E. Lichfield will attempt to repair as many 

of these units as possible.

NCAR will ship ten CIO) altimeters to UW to be tested for use with 

the AOM.



TRIP REPORT
" " ~ 2 September 1975

Afanasjevs, Juris and Janesville

Oehlkers, Bob

Ji Afanasjevs and R. Oehlkers went to Janesville to the Amphenol Controls 

Division of Bunker Ramo, to look at an internal capacitance plate aneroid 

pressure sensor which was being developed for the automotive industry.

Sam Johnston of Amphenol gave a summary of their sensor development program 

and discussed problems encountered and proposed solutions.

The problems with the Amphenol pressure sensor are the sealing of the capsules, 

evacuation of the capsules, and electrical connection to the capsules. The 

capsules, at present, are either soldered or bonded with epoxy. Amphenol is 

looking into the use of electron beam welding or laser welding to overcome the 

problems (e.g., leakage, temperature stressing) associated with the present 

sealing methods. The capsules are presently evacuated through a hole drilled 

in the capsule, the hole being soldered shut when evacuation is complete. 

Electrical connection cross-overs are presently handled using thin bonded 

layers of dielectric (this crossover region forms a stray capacitance in 

3 pf which reduces the sensitivity of the sensor). Amphenol plans to handle 

both of the latter problems using a three-layer ceramic substrate which will 

allow low capacitance connections to the internal capacitor plates and which 

will contain an evacuation tube.

Oklahoma Aerotronics, Inc., in Hartshorne, Oklahoma has purchased a number of 

the Amphenol units for use in a drop sonde application for the Airforce.

Jim Lee of Aerotronics gave a favorable opinion of the sensor and rated it 

over several other units In both performance and price.

T W E R L E



Opinion j

We feel that the Amphenol sensor bears further investigation. The internal 

capacitance plate arrangement is especially interesting for low altitude, 

high humidity applications. Amphenol seems to realize the problem areas of 

its sensor and has some good ideas on how to improve the sensor. The develop

ment of the sensor for the automotive market means high volume production and 

hence lower cost in the long run. We have asked for formal quotes on 

sample sensors.


