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American Relative Sunspot Numbers, R, for January 1998

Date R, Final Date R, Final Date R, Final
1 50 11 28 21 18
2 36 12 46 22 24
3 28 13 46 23 43
4 22 14 41 24 40
5 10 15 43 23 52
6 6 16 62 26 48
7 1 17 64 27 74
8 0 18 40 28 65
9 0 19 34 29 63
10 Bl 20 20 30 33
31 20
Monthly Mean = 34.3
(Based on 682 observations contributed by 51 observers.)
R, F
. SUNSPOT CYCLE 22 ]
60 minimum 7
C + ot — — :l::‘:‘m*
S0 /\ 1
-z
:
rof- :
of :
E . 1 1 1 3 1I9915 1 il 1 1 1 | 1 1 119916 lllll [ JJJJJ ]19917 lllll l :

- |
JFMAMJ JASONDJFMAMJI JASONDJIJFMAMJI JASONDIUJ

* This is according to the smoothing function given by W. Waldmeier in 7% SuaspotAciiaty in the
Years 7678-7964, Ziirich, Schulthess & Co AG 1961:

3
R,+R,+22ZR,
-5

R, =
¥ 24

Betty Stephenson



Sudden Ionospheric Disturbance Report

Casper Hossfield, SID Coordinator . T 1 i Joseph Lawrence, SID Analyst
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Sudden Ionospheric Disturbances Recorded During January 1998

Date Start | Importance Date Start | Importance
980102 | 0920 1+ 980114 | 1557 2
980102 | 1304 2 980115 | 0932 2
980103 | 1216 1 980115 | 1435 2
980103 | 1714 2t 980120 | 1937 1
930112 | 0830 1 980125 | 1920 2+
980112 | 1130 1 980125 | 2130 2
980112 | 1513 1 980126 | 2228 2
980113 | 1005 1+

The following observers submitted reports and/or charts for January:

A-05 Hossfield, New York/ A-09 Scharlach, Arizona/ A-50 Winkler, Texas

A-52 Overbeek-Toldo, Republic of South Africa/ A-62 Stokes, Ohio/ A-63 Ellerbe, Spain

A-72 Witkowski, Florida/ A-80 King, England/ A-81 Landry, New Hampshire/ A-82 Lawrence, Indiana.
A-87 Hill, Massachusetts

The events listed above meet at least one of the following criteria:
1) reported in at least two observers’ reports.

2) visually analyzed with definiteness rating = 5 on submitted charts
3) reported by overseas observers with high definiteness rating

A/D Converter for SID Logging: Lessons Learned

By Joseph Lawrence, SID Analyst

In a past SID Technical Bulletin (April 1997) I described a simple to build A/D converter for SID computer logging. The unit
converts the voltage output from the Stoke’s gyrator VLF receiver into digital data for storage on the computer. The original
construction was based on an article written by Mike Gray (Amateur Radio Today, August 1996) in which he provided a
schematic for the circuit and a software module for clocking data from the converter. With slight modification I built the Gray
design and it has worked admirably for the past year. As a result of the original article, I was flooded with requests for A/D
converter information. At least 4 of these units have been successfully built by other observers who are achieving satisifying
results and have passed along some suggestions for improvement. This article describes progress in computer logging of SID
events motivated by the much appreciated feedback from other users.

Encouraged by my original article, Cap Hossfield, the SID Coordinator, purchased one of Mike Gray’s kits and was very
pleased with the quality. I chose to build my first unit from scratch and selected substitute components which avoided the
surface mount parts in the Gray design. As expected, my version is a little bulkier, but does the job. I did not purchase a copy
of Gray’s software (offered separately) because it lacked some features particularly useful to the SID monitoring program.
Discussions with Mike confirmed that his software required user inputs to start logging and didn’t include an option to
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schedule logging start/stop times. I wrote the LOGGER.EXE program in QuickBASIC (DOS 5.0 forward) to provide these
necessary features. If power is lost to the computer, the LOGGER.EXE program is automatically restarted upon reboot from
the AUTOEXEC.BAT file. The program acquires all necessary settings to commence logging from an external configuration
file without user intervention. To minimize data storage requirements, I only record 14 hours per day and so the scheduler
feature starts data collection at 1000 UT and stops at 2400 UT daily.

With the A/D hardware and LOGGER software built, I tested the unit for voltage conversion accuracy. Initial tests were
disappointing. For a 3.2Vdc input, the software output a 4.095V reading. I connected the A/D to another spare computer and
discovered that the same calibrated voltage source input would produce different output readings on different computers! The
problem was not with the software nor my A/D converter. Not all computer parallel ports are created equal. The Gray design
expects a +5Vdc power supply from the parallel port connection. I sampled 16 different IBM-compatible 386 and 486
computers and measured parallel port voltages ranging from +3.7V to +5.05Vdc. The MAXIM 186 A/D chip requires +5.0Vdc
with less than a 0.1V deviation. Only 3 computers out of the 16 provided the A/D the correct power. I modified the design to
use an external power supply independent of the computer port. In recent tests on 12 different computers, the A/D conversions
agreed to within .03V on all attempts. The use of a wall transformer and an onboard voltage regulator solved the problem.

My first unit was soldered point-to-point on a general purpose printed circuit board. Anyone wanting to build the circuit
needed to read the schematic and figure out how to route wires for all the connections. Many initial inquirers lost interest in the
project when they learned that no dedicaied PCB was availabie. A former SID group member contacted me and proposed to
layout the A/D converter PCB for another research project. He started work on the project, but eventually quit. I completed the
PCB effort and can now provide copies at reasonable cost. A price of $2.50 just covers my production cost and postage. The
boards come drilled and pre-tinned.

All components for the converter are easily sourced through Jameco and Radio Shack (see parts list). The MAXIM 186 chip
can be obtained by requesting samples directly from MAXIM. They routinely will provide sample components to students,
educators, and researchers free of charge. For additional convenience, I am offering a kit which includes an instruction sheet,
A/D PCB, all components in the parts list (except the MAXIM 186) and LOGGER software for $30. The metal box (photo A)
comes machined and ready to insert connectors. Users must obtain their own MAXIM 186 chip to complete the project.

PHOTO A

The output files from the LOGGER software may be imported into most spreadsheet programs for plotting. I am presently
developing a viewer program which will read and screen display the daily data. Analysis of SID events may be performed by
scrolling along the plot to extract start, stop, and maximum event times. Hardcopy screen plots may be sent directly to your
printer. Cap Hossfield and I have discussed the feasibility of observers sending him diskettes of daily files rather than
stripchart rolls. A reliable user-friendly A/D converter and computer logging of SID event data are the first steps in the effort
to move the SID monitoring program into the electronic data age. '
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