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22 Hay 1973

Hr. Albert E. Arndt 
Goddard Space Flight Center 
Code 752
Greenbelt, Maryland 20771 

Dear Als

I have prepared responses to items 2, 3 and 4 of Dave Johnsonfs 
letter of 20 April 1973 to Harry Press, as requested in your letter of
17 Hay 1973. These are given below:

Item 2. Test Equipment Requirements at Wallops Island CPA

a. Dual-trace oscilloscope, 5 HHz bandwidth, 10 mv sensitivity.

b. VTVH, 10 Hz to 5 MHz bandwidth, 1 mv sensitivity.

c. Hultimeter, 10 ohm to 10-megohm range, 0.1 to 100V dc.

d. 5 HHz signal generator, 5.0-5.5 HHz range, -30 dBm min output 
better than 0.01%/hr stability, phase noise less than 5 rms.

e. Frequency counter, 0.1 to 10 HHz range, to measure signal 
generator frequency.

Item 3. Interrogation Power Level

The demodulator in the carrier balloon contains an auto-acquisition 
circuit which sweeps +5 kHz when loss-of-lock occurs. The link has nega
tive margin in the lower power mode, which suggests that the receiver will 
probably not be locked. When a command is to be sent, the SMS must go to 
the high power mode for reliable command reception. Since the demodulator 
has a 10 Hz loop bandwidth, the sweep is limited to 25 Hz/sec, thus requiring 
400 seconds maximum for acquisition (6.7 minutes). I am reluctant to commit 
ourselves to any dependency on low-power mode interrogations until communica
tion system tests are completed to empirically verify the complete degrada
tion effects of spin modulation.

If carrier lock can be maintained in the low-power mode and during 
switchover to the high-power mode, then the high power mode period could 
be less than 15 seconds.

Item 4. Number of Commands Per Day

I think the serious implication of N 0 A A fs comments is that a limited 
number of interrogation periods could be permitted. If there are six balloons 
in a satellite region releasing six sondes per day, there are at least
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18 interrogation periods required. That is, two balloons on different 
frequencies could be interrogated in one high-powered mode interval. 
However, we can handle a maximum of two drops at a time, so the rest 
must come at a minimum of one-hour separations.

The time of command is also critical. A +5 min window would cause
overlap of data between balloons. A +1 min window for command time is a 
more realistic requirement and anything over +2 min is unacceptable.
Also, 24- to 72-hr advance notice will be typical of our command require
ments. A  monthly schedule is unrealistic considering the mobile nature 
of the balloon platform.

The above is how I view Dave Johnsonfs position. If you need additional 
information, I shall fill in details wherever possible.

Sincerely,

Michael L. Olson, Systems Manager 
Carrier Balloon Project


