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NASA Working Meeting 

Trip Report

I . Introduction

A1 Arndt asked me to meet with him to discuss several topics ranging 

from the updated link calculations for the SMS satellite through the 

February Design Review Meeting. The specific subjects discussed are 

listed below:

SMS Carrier Balloon Power Budget

SMS Compatibility Test

Dual Drop Capability

Beukers Omega Processor Analysis

Wind Height Determination Report

Balloon Distribution Report

GATE Area Omega Signal Measurements

NCAR Manpower Status

Wallops Island Operations Plan

Omega Ambiguity Resolution

December 1973 Satellite Test Plan

Design Review Meeting - February 1973

NASA Budget Cut Implications

IEEE Southeast Systems Symposium.

These items are discussed in detail in the following paragraphs.

II. SMS Carrier Balloon Power Budget

Gene Fundberg of Operations Research, Inc., has reviewed the new 

Philco link calculations to assess the changes introduced by the actual 

rather than theoretical values of antenna gains and system losses. In 

short, the uplink from platform to SMS shows about 1.5 dB degradation 

over the previous theoretical calculations and the downlink from the SMS 

to Wallops Island degraded by approximately 4 dB. Since the uplink has 

a lower carrier-to-noise density (C/No) than the downlink by more than 

10 dB, the uplink essentially determines the link performance. Therefore, 

the overall degradation was about 1.5 dB.

Gene's calculations showed a worst-case link margin at the horizon 

of 1.7 dB for a 20W transmitter indicating that 20 W  is definitely minimal 

and 40 W  is probably more than is required. An expansion of Gene's cal

culations will be necessary to determine the effects of minimum look 

angles, antenna axial ratio, multipath, and scintillations on the trans

mitter power required.
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III, SMS Compatibility Test

A1 asked John Lazhun to discuss with us the possible configurations 

of an SMS satellite test that would be meaningful. It is apparent from 

the test schedules that Beukers carrier balloon equipment would not likely 

be ready by mid-May for a complete system test. Rather this equipment 

will not be deliverable until August 1973.

It is instead proposed by NCAR that the system be separated at the 

Beukers/NCAR interface in the carrier balloon; i.e., at the MODD/Control 

Unit interface. Each of the two basic subsystems would be tested separately 

first and together later, if required. This second test is not convenient 

because of satellite simulator scheduling difficulties in the third quarter 

of 1973, and the cost ($10,000 for three days). A1 indicated that the 

first test seemed the best compromise under the circumstances and if the 

Beukers equipment becomes available, it should be included in the May test.

The proposed test configuration is shown in Figure 1. Philco essentially 

can provide IF interfaces but has no interrogation generator/modulator or 

spin-modulation simulator. In DCP tests, these components were provided 

by Magnavox. Hopefully, we would be able to borrow these through NOAA 

(Jack Puerner). In addition, Philco has a Sangamo Mark IV seven-track 

analog FM recorder which could be used for data recorder. This is com

patible with the Ampex FR-2000.

The test plan for the compatibility test should be sent to A1 Arndt 

by  15 April and include the following:

A) Block diagrams

B) Interface levels and frequencies desired
C) Equipment Philco should provide

D) Two test plans, one for minimal configuration (Fig. 1) and 
one expanded to include Beukers equipment.

IV. Dual-Drop Capability

The minimal requirements for dual drop were discussed as well as the 

sources of Beukers systems costs (see Beukers trip report, 16 January 1973). 

Several alternatives were discussed, the most promising of which were two:

1) provide software programming from NASA or NCAR to avoid the high 

Beukers overhead (^$24/hr, labor plus overhead), or 2) utilize a dual

track FM/FSK analog recorder to record the second Omega channel and the 

WWVB time code. The first would require a high speed punch and paper
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tape reader and the second would require a simple commercial stereo recorder 

plus FSK modulator/demodulators. A1 will check into the possibility of 

obtaining the punch and reader at NASA, as well as an appropriate recorder.

We must provide a description of the punch and reader specifications 

to A1 for NOVA 1200 compatibility.

As a result of the above discussion we will specify that no digital 

multiplexing of data will be done at Wallops. Each channel will be trans

mitted over its own modem. Beukers then will not have to do software de

multiplexing and the data rate will be about 1.25 bits/sec to include 

start and stop bits at 300 baud. See Figure 2 for a block diagram of 

the proposed system.

V. Beukers Omega Processor Analysis

N A S A fs concern over a lack of an analytical description of the Beukers 

Omega process or has induced them to hire ORI to do an analysis of the 

system. Dave Reed of ORI, under Howard Lefkowity, issresponsible for the 

work. John Levensau of the Naval Observatory Labs has done the actual 

work and A1 is scheduled to meet with him on Friday, 19 January, to review 

his work. A1 will send us copies of the report as soon as he is convinced 

the analysis is reasonable.

VI. Wind Height Determination Report

A1 has not yet received the requested details of analysis on wind 

height assignments following NASA's review of Vin Lally's preliminary 

report (November 1972) and summary letter (December 1972). They would 

like these details as soon as possible.

VII. Balloon Distribution Report

The report by Solot and Passi was nearly complete on Monday, 15 

January, and was to be sent to NASA by 17 January. We should check to 

be certain it was actually sent.

VIII. GATE Area Omega Signal Measurements

A1 mentioned NASA's involvement in Omega signal measurements for the 

GATE area, but it is still not clear to me what they will do in detail.

They are doing measurements in Washington to get an indication of dynamic 

range, tape speeds, and schedules required for data collection at the NASA
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sites of Quito, Brazaville, and Ascension Island.

IX. NCAR Manpower Status

I reported to A1 that we have two technicians and will perhaps hire 

a third temporary to keep up with the work load and Bob F r y k m a n’s delay 

from Australia. The status of the time and materials contract request 

initiated by us is still uncertain.

X. Wallops Island Operations Plan

A1 needs an operations plan of what equipment will be installed at 

Wallops Island and what personnel support might be required during flight 

and test operations.

XI. Omega Ambiguity Resolution

We discussed briefly the need to avoid dependence of Nimbus F or 

TWERLE for carrier balloon location. The best alternatives appear to be 

Comput Science Corporation’s technique of Omega ambiguity resolution or 

VLF station modulation envelope detection suggested by John Beuker .

Both of these approaches require additional VLF frequency channels on the 

carrier balloon, but probably do not seriously modify the Omega processor.

XII. December 1973 Satellite System Test

A1 will require a test plan for the satellite test scheduled in 

December. Philco will have initial operational control of the system for 

90 days -- we should schedule our tests during this period.

XIII. Design Review Meeting, February 1973

We decided to propose the design review meeting for the third week 

in February, on Wednesday and Thursday, February 21 and 22. A1 will make 

up an agenda and send it to NCAR for our comments. A1 would like two areas 

emphasized in this design review:

1) the Beukers system with a semi-analytical description, preferably 

by a Beukers representative.

2) data processing procedures and algorithms to be used with the 

NOVA 1200 and the CDC 6600 computers.

Other areas such as control unit, transmitter, received, demodulator, wind 

heights, dispenser, balloon, operations, launch sites, and costs are also
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expected topics for review.

XIV. NASA Budget Cuts

A1 mentioned that NASA expects a 200 million dollar budget reduction, 

which will close several facilities and reduce staffing at Goddard by

20 per cent. More significantly, there are rumors that NASA is to terminate 

navigation and communications work as well as aircraft work. This would 

have serious implications on NASA's technical support of our program since 

A1 Arndt and Bob Rochelle are in a communications and navigation branch.

Also likely will be flying only one SMS and no TIROS-N satellite. A1 

will keep us advised of the new directives resulting from the budget cut 

as they develop.

XV. IEEE Southeastern Symposium on System Theory

A1 Arndt has been directed to present a paper at this symposium to 

be held 22-23 March 1973, at North Carolina State and Duke Universities.

We had previously been invited by Chuck Cote to present this paper so 

A1 and I agreed that I would put the paper together then he will review and 

forward it through as a paper done under NASA contract.

The manuscript for this paper must be prepared by 9 February 1973.
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Sangamo Mark IV


