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Computer Chatter
By Larry Kalinowski

It seems as though the last couple of articles I've
written have had more astronomy in them than
computers. However, no one complained. You
might say I'm starting to lean more toward chatting with computers than about them.
The average cost of one megabyte of computer memory was about
$60 at the last two computer shows.
That means the price nearly doubled
because of a burned down chip manufacturer in Japan. The plant burning was the trigger, but the immediate rise in prices is caused by another reason: greed by the retailers.
Here's something no one seems to
be considering. (If they are, they're
not mentioning it.) The Galileo space
probe to Jupiter may be in danger
from particle damage caused by the
comet
Shoemaker-Levy.
The
breakup of the comet and the possibility of more particles being generated during the 1994collision with
Jupiter could produce even a greater
hazard in the vicinity of Jupiter. We
could lose another billion-dollar
space probe because of it.
DOS 7.0 is being mentioned more and more in the
trade magazines. It looks as though it'll be a 32-bit operating system capable of longer file names and variables.
I'm glad - I was starting to run out of eight letter names
to use. A 32-bit system means faster execution of DOS
commands. It also means that DOS maniacs will be able
to better choose between Windows and DOS if they want
to. That's a choice that we could have lost if DOS development remained tied to an eight-bit architecture. There
were nine monitors hanging on the lab walls during the
last business meeting at MCCC. The room is almost ready
for computer presentations. That capability will begin an
outstanding move toward education, especially in the
realm of our subject, astronomy. Each computer will be
able to make their own choices as to how to operate the
program being presented. The Computer Group hopes to

make your transition into computer-aided education as
easy as changing eyepieces. Guess what? There's another
Comet Mueller. This new one is 1993p.Its pretty dim
right now (13th magnitude) but promises to brighten to
near naked eye visibility during February 1994.

For more insight into this comet, plug these orbital elements into your Deep Space program:
T: 1994 Apr 5.04
e: 1.0000
q: 0.9835
Peri: 261.270
Node: 193.950
i: 105.580
Absolute Mag.: 5.98
Mag. Coefficient: 10.00
The next computer meeting is on September 23 at the
home of Gary Gathen, 21 Elm Park in Pleasant Ridge.
Take 1-696 to Woodward Avenue and turn south. Make a
right turn at the third street and go down about half a
block. Meetings start at 7:30 p.m.
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The Warren Astronomical Society, Inc. is a local, non-profit
organization of amateur astronomers. The Society holds meetings
on the first and third Thursdays of each month, starting at 7:30
p.m.
General meeting on first Thursdays:
Cranbrook Institute of Science
500 Lone Pine Road
Bloomfield Hills, Michigan

MEMBERSHIP AND DUES
Membership in the Society is open to all. Annual dues are:
Student
$12.00
College
$17.00
Individual
$25.00
Additional Family Members $ 5.00 per person
Senior Citizen
$15.00
Among the many benefits of membership are:
• Discount magazine subscriptions:
Astronomy
$16.00 (12 monthly issues)
Sky and Telescope
$20.00 (12 monthly issues)
• Free copy of each WASP newsletter.
• Free use of Stargate Observatory.
• Special interest subgroups. (See subgroup chairpersons.)
• Call list - don't miss unexpected events.
• Free membership in Astronomical League.
• Free copy of Reflector (Astronomical League newsletter).
• Free use of W.A.S. library. (See Librarian.)
• Rental telescopes. (See Observatory Chairperson.)
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Send articles to the editor:
Douglas E. Goudie
2420 Alexander
Troy, Michigan 48083-2405
Internet: cl771@cleveland.freenet.edu
Bitnet: cl771%cleveland.freenet.edu@cunyvm
Disclaimer: The articles presented herein represent the
opinions of the their authors and are not necessarily the opinions
of the Warren Astronomical Society or tis editor. The WASP
reserves the right to edit or deny publication of any submissions.

STARGATE OBSERVATORY

Business meeting on third Thursdays:
Macomb Community College
South Campus, Building B, Room 209
14500 Twelve Mile Road
Warren Michigan

Send membership applications and dues to:
Mike O’Dowd
4734 Brockham Way
Sterling Heights, Michigan 48310

The WASP is the official monthly publication of the Society. Each new issue of the WASP is made available at the Macomb
meeting on the third Thursday. Non-members will be charged
$1.00 for each new issue. Back issues, when available, are free.
Requests by other clubs to receive the WASP and other correspondence should be addressed to the editor.
Articles for inclusion in the WASP are strongly encouraged
and should be submitted to the editor on or before the first Thursday of each month. For further information on contribution, see
the "Instructions for Authors" box on page 4 of Volume 23, Number 5.

The observatory is owned and operated by the Society.
Located on the grounds of Camp Rotary on 29 Mile Road, 1.8
miles east of Romeo Plank Road, Stargate features a 12.5 inch
f/17 club-built Cassegrainian telescope under a steel dome. The
observatory is open to all club members in accordance to the
"Stargate Observatory Rules:' Those wishing to use the observatory must call the Observatory Chairperson (2nd Vice President)
by 7:00 p.m. on the evening of the session.

LIBRARY

The Society maintains a library of astronomy-related books
and periodicals at the Macomb County Community College meeting room. See the Librarian for rules or to check out a book.

SUBGROUPS

Special interest subgroups exist for those interested in specialized areas of astronomy. Contact the chairperson of each subgroup for more information on that group.
Computers:
Larry Kalinowski
Lunar / Planetary:
Alan Rothenberg
Solar:
Ed Cressman
Telescope making:
Jim Houser

CALL LIST

The Call List is a list of people who wish to be alerted of
spectacular and unexpected astronomical events. Anyone who
notices such an event calls the next person on the call list. That
person in turn calls the next person, etc. A call list member can
restrict callings to certain available times. Any Society member is
welcome to join the call list.
To join the call list, please notify Marty Kunz at
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NASA SpaceLink

Mission Status Reports
August - September 1993
Galileo
August 31, 1993 - Galileo successfully completed its encounter with the asteroid Ida on Saturday morning, gathering a tape load of image frames and other scientific data. The
flight team is studying telemetry and selected lines of taped
science data and has verified the presence of an Ida picture
on tape. Playback of the first images is planned to begin
soon, and will continue for most of September and then resume in the spring of 1994.
Spacecraft health and performance are excellent. The
spacecraft is spinning at about 2.9 rpm, transmitting at 40
bits per second over the low-gain antenna.
Galileo is now three million kilometers (almost two million miles) past Ida; it came within about 2400 kilometers
on Saturday. The spacecraft is more than 444 million kilometers (276 million miles) from the Sun, and 545 million
kilometers (339 million miles) from Earth. Earth and the
spacecraft are moving away from each other in their orbits,
and will continue to do so until early December; this is why
the Ida science playback will pause for about six months,
until they come back close enough for the 40-bit-per-second
data rate again next spring.

Magellan
August l3, 1993 - The Magellan aerobraking experiment
demonstrated a significant new maneuver technology by
achieving a major orbit change with minimal propellant and
enabling new scientific observations near the poles of Venus.
August 20. 1993- The spacecraft is now performing better thermally than before aerobraking. It appears that during aerobraking, the spacecraft got a "cleaning" due to atmospheric scrubbing by atomic oxygen species.
As a result of the better thermal performance, cooling
periods using the High Gain Antenna to "hide" the spacecraft
from the sun have been reduced. August 27, 1993 - Circular
orbit gravity operations continue as planned. Spacecraft
health and performance remain excellent.

Magellan's orbit was successfully modified from a
three hour, 15-minute elliptical orbit to a nearly circular 94
-minute orbit, about the same as orbital periods of space
shuttle flight around Earth.
However, the success of Magellan's aerobraking experiments could one day mean much more than changing the
spacecraft's orbit .
Because the maneuvers required minimum use of
thruster fuel, which increases both the cost of missions and
the weight of payloads, use of aerobraking on future missions may allow NASA to save fuel and conduct experiments that otherwise would not be possible, said Deputy
Mission Director Ann Tavormina.
"The less fuel a spacecraft has to carry, the smaller the
launch rockets can be, or the more scientific payload can be
carried" by future missions, she said.
In its new orbit, Magellan is positioned to profile the
planet's gravity at the mid and higher latitudes and the
poles and give scientists a better picture of its interior.
Project Scientist Steve Saunders said that by mapping
key areas at the higher latitudes, scientists will be able to
compare gravity anomalies for surface features to understand how those features are caused by interior processes.
Aerobraking in Venus' atmosphere also provided a
better understanding of planetary atmospheric response to
the l l-year sunspot cycle, said Dr. Gerald Keating, a senior
research scientist from NASA's Langley Research Center.
"We are learning from Venus about greenhouse heating near the surface and exceptionally strong cooling of the
upper atmosphere, processes that may affect Earth in the
future," Keating said.
He added further evidence that aerobraking efforts
could aid future missions by noting that aerodynamic heating of Magellan was much less than expected, and that
Venus' atmosphere was less disturbed than expected.
"Future spacecraft may be able to safely fly lower in
carbon dioxide atmospheres than previously believed,
making aerobraking a more effective technique and thus
improving the designs of future Mars and Venus missions,"
Keating said.
"This was a tremendous effort by a tremendous flight
team, and many people spent long hours preparing for
this," Tavormina added. "I would like to thank JPL management and NASA for allowing us to take this on."

Magellan's Aerobraking May Lead to
Cheaper Missions in the Future
In what was hailed as "a true first for planetary spacecraft" by Magellan Project Manager Doug Griffith, that spacecraft completed changing its orbit from highly elliptical to
nearly circular on August 3 by using atmospheric drag, or
"aerobraking."
The maneuvers, conducted over 70 days by dragging the
spacecraft 730 times through Venus' thick atmosphere,
placed Magellan's apoapsis, or high point of the orbit, approximately 541 kilometers (335 miles) from the planet's
surface after it had reached a high point of 8,470 kilometers
(5,251 miles) in the elliptical orbit.
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Mars Observer
August 22, 1993 - Communication with the Mars Observer spacecraft was lost at approximately 6 p.m. Pacific
Daylight Time on Saturday, August 21, as the spacecraft
neared to within three days of the planet Mars. Engineers
and mission controllers at NASA's Jet Propulsion Laboratory responded with a series of backup commands to turn on
the spacecraft's transmitter and to point the spacecraft's
antennas toward Earth. No signal from the spacecraft has
been received by tracking stations around the world.
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Mission Status Reports…
(Continued from page 3)

Mars Observer has an on-board sequence that will issue
the proper commands to execute the critical Mars orbit insertion events on Tuesday, August 24, assuming the spacecraft is operating properly. This on-board sequence is designed to assure that the spacecraft is captured into Mars
orbit even if ground controllers cannot communicate with
the craft.
Communication was lost during an activity in which the
tanks in the propulsion system were being pressurized. This
system will be used to slow the spacecraft's speed and allow
it to be captured into Mars orbit. Controllers have no reason
to believe that the propulsion system has not been properly
pressurized.
Engineers are continuing to reestablish communication
with the spacecraft. Commands are being issued every 20
minutes instructing the spacecraft to switch to a wider beam
low-gain antenna and radio its status back to JPL.
August 26, 1993 - Communications with the Mars Observer spacecraft have not yet been restored, one and a half
days past its planned insertion into orbit around Mars.
Mission controllers at JPL continued through the night
and morning with efforts to re-establish the necessary radio
link with the spacecraft by cycling the various elements of
the communications system.
At 2:37 p.m. Pacific Daylight Time today, the continued
execution of the command loss timer subroutine will try to
position the spacecraft for optimum pointing and will switch
antennas to try to restore communications.
Project officials still do not believe that the propulsion
tanks leaked or exploded at the time of their pressurization.
The pressure in the tanks at launch was 285 pounds per
square inch absolute (psia). As propellants were used during
the three trajectory correction maneuvers, the pressure was
reduced to about 167 psia. Pressurizing the tanks would
have raised the pressure to 264 psia. Any greater pressure
would require a failure of both of the in-series pressure regulators. The burst pressure specification of the tanks is 465
psia and actual test data ruptured tanks at 678 psia. Flow
restrictions limit the rate at which the pressure can increase.
Analysis indicates that the probability that the pressure in
the tanks would increase to the burst level within the nine
minutes that the radio transmitter was off is less than 0.1%.
Project officials are systematically evaluating the most
probable sources of the cause of the spacecraft's failure to
communicate.
One such source which has been receiving considerable
attention is the potential failure of the spacecraft's central
clock, whose official name is the "redundant crystal oscillator," or RXO for short. Proper operation of this device is required for operation of the spacecraft's central computers,
which sequence the events on the spacecraft.
The first hypothesis for the lack of communications
pointed to the failure of the central computer to turn the
transmitter back on. Failure of the central clock would prevent the central computer from doing its job. After sending
commands to turn on the transmitter, switching to the backup clock was the next action taken by mission controllers.
The central clock has been the focus of investigation
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because it contains transistors which have failed in other
spacecraft applications using this type of clock.
The launch of the NOAA-I spacecraft was delayed at the
end of June 1993 when it was discovered that its RXO had
failed. A subsequent investigation revealed that the RXO
failure was caused by the failure of a 2N3421 transistor.
Two of these transistors are used in each of the redundant
halves of the RXO. Transistors from the same manufacturing lot as those in the NOAA-I RXO are installed in the Mars
Observer RXO, making the reliability of Mars Observer's
RXO suspect.
The transistors fail when a weld between a gold-plated
post and an aluminum wire breaks.
This potential problem was discovered when Mars
Observer was only 55 days away from Mars after the
spacecraft had been in flight for over nine months. Because
of the way that these transistors are used in the RXO, Mars
Observer would be susceptible to losing its central clock
function if one particular transistor in each half of the RXO
failed.
There is no alternative source of the central clock function in Mars Observer, and should the loss of this function
occur, it would be a non-recoverable situation.
The RXO, on its primary side, was working perfectly
immediately before the pressurization activity. The last
time the backup side of the RXO was tested was in a launch
GO / NOGO test on launch day, when it was also found to be
working perfectly.
Project officials were not, at first, concerned about the
NOAA-I RXO failure because it would take a failure of two
of these transistors to cause the loss of the central clock
function. The spacecraft is not designed to automatically
protect itself against more than a single failure in any piece
of hardware.
The restoring of the spacecraft's transmitter and the
spacecraft's failure to act on ground commands could be
tied to the loss of the central clock function. Project officials
now surmise that one explanation for the loss of communications could result from the failure of the crucial transistor in each half of the RXO, or its failure to autonomously
switch to the backup side. Then there would be no central
timing function. This failure could have been induced by
the shock of the pressurant valves operating during the
propulsion tank pressurization event on August 21, after
which communications were not restored.
September 10, 1993 - The Mars Observer flight team
continued sending commands today that they had developed earlier this week to test possible hardware and software problems within the spacecraft's telecommunications
subsystem.
A commanding strategy was developed to address specific areas within the spacecraft. These command strategies
were considered low risk to the spacecraft and with limited
probability of success.
Commanding will be finished later this afternoon. The
flight team will meet for a command conference early next
week to design and approve the next commanding strategy.
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Mars Observer Falls Silent
By Diane Ainsworth
Fighting utter frustration and near exhaustion from
round the-clock efforts to contact the Mars Observer spacecraft, flight controllers at JPL waited pensively last Wednesday for some faint signal that would tell them what had become of their wayfaring spacecraft.
The radio signal they expected to receive at 2:56 p.m.
Pacific Daylight Time on August 25 never arrived. That was
the last time controllers could predict with any certainty
that onboard flight software would have responded if all was
well.
"We will need to reestablish communication with the
spacecraft to proceed with the rest of the mission," Glenn
Cunningham, Mars Observer project manager, told a sullen
audience of news reporters and project staff. "That's the bottom line."
The Mars Observer spacecraft was within three days of
entering orbit around Mars - the first U.S. mission to the Red
Planet in 17 years - when telemetry from the spacecraft abruptly halted.
"At about 5:21 p.m. on Saturday (August 21), we turned
off the transmitter," said Dr. Sam Dallas, mission manager.
"At that point in time, we lost all communication with the
spacecraft, in terms of downlink capability."
Loss of the spacecraft's downlink on August 21 coincided with the beginning of a preprogrammed orbit insertion
sequence. The command sequence instructed the spacecraft
to first pressurize its two fuel tanks in preparation for a 29minute burn that would have slowed and redirected the
craft for capture in orbit above the north pole.
But with nothing more than conjecture to go on, no one
knew whether the spacecraft had slammed on its brakes to
enter orbit or whether it went sailing by the planet and into
an interplanetary orbit around the Sun.
At first, the Mars Observer team declined to speculate
on what might have happened to their state-of-the-art
spacecraft other than to assume it had successfully entered
orbit around Mars. With each passing day, though, the
chances of a successful mission diminished.
"Each passing day erodes our prospects for the success
of this mission," Cunningham conceded on Wednesday.
Mars Observer had received the orbit insertion upload
on Friday, August 20, a day before the signal was lost, and
was set to begin the most critical bum of the entire mission
at 1:24p.m. on August 24. Rendered incommunicado by the
loss of downlink data, flight controllers groped in the dark to
find possible explanations for the communication failure.
They predicted that the craft might call Earth about an
hour after the insertion bum had been completed and the
transmitter had been turned back on. A one-way light time
of 19 minutes from the spacecraft to Earth would mean that
the deep space tracking station at Goldstone, California,
could expect to detect the signal at approximately 2:40 p.m.
PDT.
During a special NASA Select broadcast on orbit insertion day, cameras at JPL cut to the workstation where the
signal would first be detected. The tracking "ace" scanned
thousands of frequency bands, but found no sign of a radio
signal.
October 1993

The next possibility of hearing back from the spacecraft came at 2:56 p.m. on Wednesday, based on the assumption that an onboard program, called a "command
loss timer," would automatically clock out and tell the
spacecraft to try to locate Earth after 120hours of silence. If
the spacecraft had sensed that it had not received any commands since the loss of communication on Saturday, and if
the clock was operating and had ticked off 120 hours since
then, the spacecraft would wait for 24 hours for a command from Earth.
But if the spacecraft was still unable to receive a command from Earth after 24 hours, it has been programmed
to switch autonomously to a contingency mode, a benign,
self-protective mode that would point the low-gain antenna at Earth, said Dennis Potts, deputy flight engineering
office manager. With a direct line to its low-gain antenna,
ground-controllers could then detect its radio signal.
Although the signal had not been detected on Wednesday afternoon when Universe went to press, the spacecraft's anticipated attempt 24 hours later to reconfigure
itself and point the low-gain antenna at Earth held out another glimmer of hope on Thursday.
The mission team has considered a variety of possible
causes for the communication failure. Explanations included redundant software units on board the spacecraft that
may have been short-circuited when the tanks were pressurized. Other possibilities were that the transmitters had
failed, that the spacecraft was unable to point its antennas
at Earth, or that the spacecraft's master clock, which synchronizes communication among the various subsystems,
had shut off.
"There's only a one-tenth of one percent chance that
the tanks over-pressurized," Cunningham said, dismissing
the possibility that the spacecraft suffered a catastrophic
explosion.
Without hard evidence to support any of these possibilities, however, Cunningham could comment only that
what happened on board Mars Observer was "the $64,000
question."
"I must stress that we are not going to give up," he said.
"We will continue to explore all of the possible scenarios
and attempt new command sequences to prompt the
spacecraft to respond."
Two partial recovery strategies were under consideration by the science team. One involved reloading the orbit
insertion sequence within 24 hours of the August 24 orbit
insertion event to try to capture the spacecraft 36 hours
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Mission Status Reports...
(Continued from page 5)

later. That option, which would place the spacecraft in a 40day orbit around Mars, would require burning all of the
onboard fuel and depend on restoring two-way communication.
The second possibility, suggested by Project Scientist Dr.
Arden Albee, would assume that the spacecraft had flown by
Mars and was in an interplanetary orbit around the Sun. If
that was the case, Mars Observer would loop around the Sun
and return to the vicinity of Mars in about two years, at
which time another attempt to capture it in orbit could be
performed. Loss of the $900 million Mars Observer mission
would impact the Russian '94 mission to some degree, Albee
said during Tuesday's press conference. The Observer carries a radio system supplied by the French Centre National
d'Etudes Spatiales (CNES) that would periodically receive
and relay data from small instrument packages landed on
the Martian surface by the Russian mission.

TOPEX / Poseidon
By Mary Hardin

August 8, 1993- On the first anniversary of the launch of
the joint U.S.-French TOPEX / Poseidon satellite, early results indicate that sea level measurements taken by the satellite are even more accurate than expected. TOPEX / Poseidon, launched August 10, 1992, has been measuring the
global sea surface height using a radar altimeter system.
Precise measurements of sea surface height are needed for
the study of the dynamics of large-scale ocean circulation.
Ocean circulation plays a major role in global climate by
transporting heat from the equator to the poles, and the
ocean may be an important key to long-term global change.
"The verification results indicate that all the measurement
objectives have been met and many measurements have
exceeded performance requirements," said Project Manager
Charles Yamarone Jr. "In fact. the accuracy of sea surface
height measured by the satellite is about 5.7 centimeters,
which is significantly better than the 13.4-centimeter requirement."

Planetarium Program
Wednesday, October 20,1993
7:00 - 9:00 p.m.

"Let's See the First Quarter Moon"
by Frank McCullough

Using the planetarium, we will find the first quarter
Moon and what constellation it is in. Saturn will
also be up in the planetarium sky. Weather permitting, we will observe these two objects, the Moon's
craters, Saturn's rings and moon Titan. Dress
warmly and bring your binoculars.
$5.00 ($4.00 for WAS members)
Vollbrecht Planetarium, Adler Elementary School,
19100 Filmore Road, Southfield, Michigan
(313) 746-8700
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TOPEX / Poseidon is the first satellite mission to provide such precise and accurate observations of sea level
and these data allow scientists to study complex global
ocean dynamics. Eventually, scientists will use the TOPEX /
Poseidon data to help them determine how ocean currents
contribute to worldwide climate change.
"The primary objective for the first six months of the
mission was to calibrate and validate the mission's measurements," said Project Scientist Dr.Lee-Lueng Fu.
"During the second six months in orbit we mapped sea
level changes and showed those changes to be caused by
seasonal warming and cooling and wind," Fu added. "We
need three 1O five years of this kind of high-quality data to
make major advancements in our knowledge of the circulation of the world's oceans."
TOPEX / Poseidon is also the first satellite mission that
distributes high-quality sea level data to scientists in a
timely manner for both scientific and environmental monitoring. "The 38 principal investigators from nine countries
are currently analyzing TOPEX / Poseidon data to study
currents in every corner of the world's oceans," Fu said.
The resurgence of the EI Nino phenomenon in the
equatorial Pacific last spring was just one example of the
wide range of studies conducted by TOPEX / Poseidon mission scientists. Many of the science team members are also
participants of the Tropical Ocean and Global Atmosphere
program (TOGA) and the World Ocean Circulation Experiment (WOCE), which are world-wide programs that study
the ocean and atmosphere.
TOPEX / Poseidon data will be used with findings from
WOCE and TOGA to establish an extensive database for the
computer modeling of ocean circulation. The ocean models
will eventually be coupled with atmospheric models and
will enable scientists to predict global climate change, Fu
explained.

Ulysses
On August 9, 1993 at 0747Z, the Ulysses spacecraft
experienced a DNEL (Disconnect of Non-Essential Loads)
which indicates the spacecraft went into safe mode. The
spacecraft reconfigured itself to two-way non-coherent
mode and swapped transmitters. DSS-42 (Canberra 34meter antenna) lost lock on the telemetry subcarrier. The
project sent up commands to the spacecraft to turn telemetry on. DSS-63 (Madrid 70-meter antenna) and Wilheim
had telemetry in-lock at l103Z. The project is continuing to
investigate the problem and is reconfiguring the spacecraft
to its previous state.
August 10, 1993- Re-enabling of the spacecraft protection logic is complete and instrument turn-ons are underway. The spacecraft is still in two-way non-coherent mode
and configured via the backup transmitter and AOCS
(Attitude and Orbit Control Subsystem). The cause of the
DNEL is under investigation.
August 12, 1993 - A successful switch was made back
to the prime spacecraft configuration of transmitter 2 and
AOCS-l (Attitude and Orbit Control Subsystem). Downlink
coherency has been enabled. Re-configuration of the science instrumentation is now 90% complete.
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At the Telescope

Open Star Clusters
Open Star Clusters Sometimes called galactic clusters
because they are found in the concentrated plane of stars
around the Milky Way's equator, the individual stars in
open clusters are usually widely separated and easily
resolved through telescopes. Generally, open clusters
contain from several dozen to several hundred stars in a
space of less than 10 parsecs in diameter. A few open
clusters contain more than 1000 stars - notably M-67.
These stars are not so clumped together as globular clusters, showing a loose or "open" appearance - hence their
name. Open clusters are often associated with interstellar matter. There are more than 1000 known open star
clusters. Some of the best known clusters include the
Pleiades and Hyades in Taurus, the double cluster in Perseus and the Praesepe ("Beehive") in Cancer. Use these
star charts to find some open clusters. At right is a detailed chart showing enough stars to "star-hop" to the
clusters. Inset is a low-scale chart showing the general
region of sky. Happy viewing!
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Warren Astronomical Society Calendar 1993
Sunday Afternoons
Thursday

September 23
September 24-25

7:30 p.m.
8:30 p.m.

September 24-25

8

Thursday

October 7
October 15-16

7:30 p.m.
8:30 p.m.

Thursday

October 21

7:30 p.m.

Thursday
Thursday

October 28
December 16

7:30 p.m.
7:00 p.m.

Solar Group at Ed Cressman's house when the weather is
clear.
Computer Group meeting at Gary Gathen's house.
Open House at the 24-inch observatory of MSU, E. Lansing.
For further information, contact Kim Dyer.
NIAGfest '93 near North Webster, Indiana. Sponsored by the
Northern Indiana Astronomical Group. Contact: Warsaw Astronomical Society, 3370 E. Kenway Dr., Warsaw, IN 46580;
(219) 269-6289, 5:00 - 9:00 p.m.
General meeting at Cranbrook Institute of Science.
Open House at the 24-inch observatory of MSU, E. Lansing.
For further information, contact Kim Dyer.
Business Meeting at Macomb Community College. Officer
elections will occur.
Computer Group meeting at Gary Gathen's house.
Holiday Banquet at the Warren Chateau. Begins with Social
Hour. No Macomb Community College meeting.
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