My July 1991 Eclipse Experience
By John Pawlicki

G

oing to the path of totality was out of the question for me.
Demands of time, three children, my job and (of course)
money were to place me near home with at best 15 percent of
the Sun covered. This situation was established months before
the eclipse so when I found out that Cub Scout Day Camp was
to be the week of the eclipse, I suggested to our Cub Master
that the scouts make pinhole camera-type eclipse viewers as a
project. The suggestion was enthusiastically received and I was
told that someone in charge of Day Camp would call me for
details.
Months passed and, having not heard from the day camp
officials, I began to make plans for myself, my son and a friend.
We were going to take some pictures and simply enjoy the
time.
The weekend before the week of day camp I got a phone
call from one of the officials. She explained how I would be
allowed to fit the eclipse into the lunch hours for groups of
scouts each of the five days. After explaining to her that the
<;.eclipse was happening Thursday afternoon and that I could
take one day off from work, she said that it might be difficult
helping over 200 Cub Scouts make the viewers in one day. I
agreed and said if she could think of a way to fit me in she
could let me know.
The next day I talked to our Cub Master. We decided to
make viewers with only those attending day camp from our
pack - about eight boys. Planning for a smaller group would give
us plenty of time to make the viewers during lunch break on the
day of the eclipse.
Our Cub Master called me back Wednesday evening. It
seemed some of the children from other packs had brought
boxes and there would be a few more viewers to make. No
more than about 50 children would be participating. It would
be a stretch, but with a little help I felt we could still pull it off.
Thursday morning we arrived at the camp. The director
was glad to see me and took me to see the stacks of boxes that
had been brought for the project There were easily more than
50 boxes. Additionally, it turned out, many of the kids got together and obtained some brand new "proto-boxes" that simply
needed assembling before making the viewers. When the time
came, we taped and cut and poked pin holes for the entire period. (The kids were amazingly well-behaved with the pins.) I
stopped counting at 200 boxes - using a single roll of tape. It's
amazing how far one roll of packing tape will go....

The period ended and the scouts had to begin their afternoon activities. The viewers, mostly completed, were put away
until just about closing (the wrap-up of day camp for that day).
As the scouts trickled back from their activities, the eclipse was
already nearing maximum - about 14 percent at the camp location. We finished and patched and mended viewers until all
who wanted to see the eclipse had their own viewer. I overheard a lot of comments like "I didn't think it would work!" and
"It's amazing that something so simple can show the eclipse so
clearly."
I didn't see the eclipse in totality and I didn't get to photograph the eclipse. I did get to show more than 200 kids and
many adults something that they had never seen before. I answered a lot of questions from kids and adults about the Earth,
Moon and Sun. I had exposed them to one of my great loves:
astronomy. I also got a small taste of what John Dobson must
experience when he opens one of his windows on the universe
for someone. Believe it or not, I'd do it again (but preferably in
the path of totality).
As we were packing for home I was feeling pretty good
about what everyone seemed to absorb. Then I heard one of
the adults say they really enjoyed the experience and were looking forward to doing it again next year.(!) Wouldn't it be boring
to understand everything?


Recommended Reading
The December 1991 issue of Scientific American contains an article of potential interest to club members interested
in cosmology. "Quantum Cosmology and the Creation of the
Universe," by Jonathan J. Halliwell, post doctorate associate at
the Center of Theoretical Physics at the Massachusetts Institute
of Technology, discusses the application of quantum mechanics to the universe as a whole. He writes, "[conventional cosmology] fail[s] to explain or even describe the ultimate origin
of the universe. The most extreme extrapolation backward in
time takes the universe down to a size at which it is necessary
to incorporate that other great vision of modern physics: quantum theory." The article is found on pages 76 - 85.
Also, if you are a Star Trek fan, don't miss reading "A
Short Trek to Infinity" in the Mathematical Recreations department by Ian Stewart It is on pages 144 - 147 of the same issue.
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STARGATE OBSERVATORY

The observatory is owned and operated by the Society in
conjunction with Rotary International. 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
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General meeting on first Thursdays:
Cranbrook Institute of Science
500 Lone Pine Road
Bloomfield Hills, Michigan
Business meeting on third Thursdays:
Macomb Community College
South Campus, Building B, Room 209
14500 Twelve Mile Road
Warren Michigan

LIBRARY

MEMBERSHIP AND DUES
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$12.00
College
$17.00
Individual
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Additional Family members
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Senior Citizen
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Among the many benefits of membership are:
• Discount magazine subscriptions:
Astronomy
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$18.00 (12 monthly issues)
Telescope Making
$10.00 (4 quarterly issues)
• Free copy of each WASP newsletter.
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• 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.)

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
Cosmology:
Mike O'Dowd
Deep Sky:
Doug Bock
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 Jeff Bondono at

Send membership applications and dues to:
Jeff Bondono
51054 Kingwood
Shelby Township, Michigan 48316
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Computer Chatter
By Larry F. Kalinowski
Since we don't have the usual business meeting in
December, you'll be reading this column at the banquet. I hope I've won one of the raffle prizes by then.
If not, you can bet I'll be trying.
Another computer store has made its mark in the metropolitan area. It's called Computer City and it's just about a half mile
north of CompUSA on John R. It seems as though the Madison Heights area is becoming a sort of computer heaven. It's
much bigger than CompUSA and it's better in more ways than
one. There's more software on display, a larger book area with
the same discount prices and more computers are available for
hands-on inspection. If you think CompUSA amazed you,
you're due to be amazed again.
When the 486SXs came out, Intel said the empty sockets
next to the processors were for math co-processors. Now Intel
says those sockets are for a special device that doubles the clock
speed. The device is supposed to be available sometime in
1992. This means that the 16 and 20 megahertz SXs will double
to 32 and 40 megahertz respectively, effectively doubling the
speed of both computers. No prices were mentioned.
19 companies have announced their intentions to market an
Intel 50 megahertz 486 computer. The price ranges anywhere
from $4,500 to $l3,000. Intel will be the only one making the
high-speed chip.
There's something in orbit near the Earth and making a
close approach. You've probably read about it in the newspapers or heard about it on television. December 5th was supposed to be the date of nearest approach. It's reported to be
about 33 feet long. Speculation it that it's a spent rocket stage
from one of the attempts to reach the Moon or an unknown
asteroid. Seems to me that the Hubble telescope could easily
find out what it is. Maybe someone will have an answer by the
time you read this.
Two more popular software packages have switched to Windows: Harvard Graphics and Word star. Microsoft Word already has a version two of its Windows word processor. The
Windows races is on! Hold on to your free memory - it won't
be free much longer!
During the last Macomb meeting, Paul Strong asked me
about a program to find the dates of all the full moons that occurred during the year. Well, I found one that did just that for
any year of interest. If anyone else wants a copy, let me know.
There are two computer shows scheduled in January for the
Detroit metropolitan area. The first one is in Southgate, Michigan on January 5th at the Southgate Civic Center, 14700 DixToledo Highway. The second is on January 26th in Madison
Heights, Commercial Workers Hall, 876 Horace Brown Drive
(one block east of 1-75 and two blocks south of l3 Mile Road).
both will have a $4.00 entrance fee.
Ken Kelly should be well-settled in his new home by now.
He told me he was leaving the day after Thanksgiving. If you
haven't heard, he sold his house and had another built out west.
I'm going to miss him. I know others will, too. He's played
January 1992

many important roles with the Warren Astronomical Society
and the Astronomical League.
If you're getting a computer for Christmas, congratulations
and welcome to frustration, joy, a jealous wife, sleepless hours
and astronomy expanded into another dimension. You've heard
about how the computer is taking over the world. Now you're
going to experience it yourself.
I'm still planning to have a Computer Group meeting on
December 26th. I know it's not well-timed but I don't want to
skip two months in a row unless it becomes absolutely necessary. I am asking that anyone who wishes to attend the meeting
contact me for verification, just in case there's a lastminute
change of mind. It could happen, you know - the holiday season
is hectic that way.
Call me at 776-9720 for any further information concerning
the group. Clear skies, everyone.


NASA Plans Search for
Extraterrestrial Life
By Michael Braukus, Headquarters,
Washington, D.C. and Mike Mewhinney,
Ames Research Center, Mountain View,
California
October 10, 1991 - One year from now, on October 12,
1992,500 years after Columbus' discovery of America, NASA
will begin the most comprehensive search ever conducted for
evidence of intelligent life elsewhere in the universe.
The NASA Search for Extraterrestrial Intelligence
(SETI) microwave observing project is a ground-based decade
-long effort to detect microwave radio transmissions that may
have been deliberately or inadvertently broadcast towards
Earth by other civilizations.
Over the past few decades, scientific opinion has increasingly supported the theory that complex life has evolved on
planets orbiting other stars in our galaxy and the universe. In
some cases, further evolution may have led to the emergence
of intelligence, culture and civilization.
While various searches for extraterrestrial radio technology have been made for over the past 30 years, NASA's SETI
project will use a combination of state-of-the-art receivers in a
systematic, long-range observing program according to Dr.
John Billingham, SETI office chief at NASA's Ames Research
Center, Mountain View, California. In the first few minutes of
the project, more searching will be accomplished than in the
combined total of all previous searches, he said.
The SETI project consists of two parts: a targeted search
and a sky survey. The targeted search will use the largest available radio telescopes around the world and search over the
frequency range from 1,000 to 3,000 megahertz (MHz), seeking a variety of patterns that may indicate the presence of an
artificially generated signal. The targeted search will perform
the most sensitive search ever conducted of stars similar to
our sun and less than 80 light-years distant .
In a complementary search, the sky survey will use the
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NASA Spacelink

Hubble Space Telescope
Monthly Status Reports
Note: There was no August 1991 report. -Ed.

July 1991
In spite of several gyro problems over the past month,
the Hubble Space Telescope (HST) science program continued as planned with less than 14 hours of interruption. July 1
also marked the official start of year one of the HST General
Observers cycle.
The HST has been able to maintain a full science observing schedule while the various spacecraft problems were
worked in parallel. Activities during the month included
scheduling 13 General Observer (GO) proposals and daily
observing by the Wide Field/Planetary Camera, Faint Object
Camera, Goddard High-Resolution Spectrometer and Faint
Object Spectrometer.
These instruments were used for programs involving:
new gravitational lenses, supernova remnants, high red-shift
quasars, planetary nebula, galactic centers, stellar winds and
searches for planets around nearby stars.
Also during the past month, background and calibration
measurements as well as engineering tests were performed.
Progress was made towards completing the science verification of the High-Speed Photometer and adding to the ongoing sky survey.
In June, one of HST's six Rate Gyro Assemblies
(RGA), RGA #4, failed after experiencing several episodes in
which its output readings indicated that its saturation limit
had been reached. On each occasion, RGA #4 returned to
normal operating limits without any operator intervention.
However, on June 30, the RGA again indicated saturation,
and has not recovered to date. The HST has continued to
operate normally while analysis of the problem was conducted. On Friday, July 26, the RGA #5 experienced an anomaly
in which motor current stepped from its normal operating
value of 123 milliamps (a measure of electrical current) to
173 milliamps and has stayed at this level. This condition is
not threatening to normal gyro operations and appears unrelated to failures experienced in gyros #4 and #6.
Preliminary analysis of RGA #5 shows that the change
may have been caused by a momentary interruption of the
gyro spin motor drive. Based on this analysis, no further action has been taken at this time. The RGA #5 is being used
for spacecraft control, and the flight operations personnel will
continue to monitor the telemetry. To date, all values remain
consistent with normal gyro behavior.
NASA is continuing to study these anomalies. However, no spacecraft safemodes were triggered by these events
and no major disruption of the science observing program
has occurred. On July 26, RGA #1 was powered and configured as a system backup. Three gyros are required for HST
to meet its full mission and scientific data gathering requirements. Now, the vehicle operates with four gyros so that it
can quickly and autonomously detect a gyro failure.
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Also in June, a series of erratic readings from
'various spacecraft telemetry monitors occurred. Analysis
of the problem is still in progress. The anomalous readings appear to be attributable to a failure in an electronic
chip in a Data Interface Unit (DIU) rather than the result
of a functional failure in any of the components being
monitored.
On July 11, 1991, there was a total eclipse of the
Sun along a path across North, Central and South America. The HST orbit passed through the eclipse shadow five
times during the day. In anticipation of the event, several
temporary modifications to the flight software were made
to insure that the spacecraft did not interpret the loss of
Sun as a spacecraft emergency. No problems were experienced and science observing proceeded as planned.
A combination of the new software (SAGA, or Solar
Array Gain Augmentation) and the fine tuning of the Fine
Guidance Sensor (FGS) and Fixed Head Star Tracker
(FHST) parameters has greatly increased the ability of the
onboard systems to maintain fine lock on guide stars. This
ability in turn has led to increased observing efficiency.
Loss of fine lock still occurs on approximately one out of
every three terminator crossings.
The disturbance that results in these losses is the
high frequency, large-bandwidth solar array disturbance
which is outside the control bandwidth of the current SAGA-OA. An upgrade to the SAGA software is being developed that has the potential for reducing these additional large-bandwidth effects and should be available within
the next 5 to 6 months. In the meantime, most observing
programs are not affected by this short interruption because of careful planning and use of the coarse track
mode.

September 1991
The Hubble Space Telescope (HST) continued to
operate normally under four-gyro control. All scientific
instruments except the Goddard High Resolution Spectrograph (GHRS) continue to produce science data. The
GHRS Science Data Formatter (SDF) interface continued
to exhibit periodic anomalous behavior that has resulted
in data losses and program interruptions. A test scenario
has been developed to exercise the SDF over varying orbital thermal conditions to characterize the problem. The
testing will be able to run in parallel with other instrument
programs and thereby not impinge on observational efficiency. The current efficiency is running approximately
30 percent (ideal level is 35%) and improving as each instrument completes verification procedures and is able to
define requirements better for observing parameters and
timing.
The scientific community is enthusiastic over the
data that HST is producing, according to project officials.
The latest request for proposals for Cycle Two observing
(July 1992 - July 1993) produced approximately 500 submissions from 26 different countries. Of those submissions, eight were proposals to do research on nonproprietary data from HSTs first year of operations.
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Planning for the 1993 servicing mission is well underway. Schedules and contracts are in place for the delivery of
the Wide Field / Planetary Camera II (WF/PCII), Corrective
Optics Space Telescope Axial Replacement (COSTAR), rate
gyro assemblies and solar arrays. Several joint reviews were
held during the month with the European Space Agency
(ESA), and modifications being made to the (ESA) Solar Array II should reduce many of the causes of jitter that HST
currently experiences, officials said.

October 1991
The Hubble Space Telescope (HST) continues to operate normally under four-gyro control, using gyros 1, 2, 3 and
5. On October 26, Gyro #4, which has been saturated and off
-line since June 30, began displaying nominal values on both
its analog and digital rate monitor. Subsequently, on November 4, Gyro #4 again went off line. Even though it came back
on for short periods, it was never used in the control loop.
Flight operations personnel will continue to monitor its performance. The status of Gyro #6, which failed last December,
remains unchanged.
On October 7, flight operations personnel initiated operational procedures to transition the Tracking and Data Relay Satellite-West (TDRS-West) support from the TDRS-C
spacecraft to the recently-deployed TDRS-E. The transition
went smoothly.
On October 11, Goddard Space Flight Center formally
signed a contract with Ball Corporation, of Boulder, Colorado for completion of the Corrective Optics Space Telescope
Axial Replacement (COSTAR). Development at Ball is on
schedule for a servicing mission in early 1994 with a Critical
Design Review scheduled for December 1991and a planned
delivery to NASA in April 1993.
The HST science program has initiated some unique
cosmological observations using remote quasars as background sources. Scientists working with both the Goddard
High Resolution Spectrograph (GHRS) and the Faint Object
Spectrograph (FOS) have reported detection of Lyman-alpha
forest absorption in low, red-shift quasars, and the FOS is
obtaining data with important implications for understanding
the quasar emission process. In addition, the GHRS - in cooperation with the International Ultraviolet Explorer (IUE)
and ground-based observers - has obtained correlative data on
the flare star AU Mic. Results from these and other observations will be presented at the upcoming American Astronomical Society (AAS) meeting in Atlanta in January 1992.

November 1991
The observatory continues to operate normally under a
four-gyro configuration using gyros 1, 2, 3, and 5. On November 3, gyro 4 again went into saturation and continues to behave erratically showing saturated values when entering the
night portion of the orbit The erratic behavior of this unit
does not impact the current four-gyro configuration under
which the observatory is being operated. The Flight Mission
Operation engineers continue to monitor all gyro parameters
and activities.
Science programs are being implemented on a routine
basis using the Wide Field / Planetary Camera (WF/PC), the
Faint Object Camera (FOC), and the Faint Object Spectrograph (FOS). The Goddard High Resolution Spectrograph
(GHRS) is undergoing extensive engineering tests to deterJanuary 1992

mine the frequency and thermal correlation of the science
data interface failures that the GHRS has been experiencing.
The Science Operations Team hopes to be able to start
scheduling GHRS science observations by late December.
During the month of November, Science Operations
scheduled 18 General Observer programs in addition to instrument science team observations, instrument calibrations,
sky surveys and engineering tests. The science teams report
success in observing spatially complex objects through a strategy of using either the FOC or the WF/PC to obtain sharper
spatial information than can be gotten from the ground to
identify scientifically interesting features on a sub-arcsecond
scale and then taking spectra of the selected areas with the
FOS. One such program in progress is observation of the
bulge and nucleus of M-31.


Corrective Optics Contract for
Hubble Telescope Awarded
By Paula C1eggett-Haleim, Headquarters,
Washington, D.C. and Jim Elliott, Goddard
Space Flight Center, Greenbelt, Maryland
October 16, 1991- NASA's Goddard Space Flight Center,
Greenbelt, Maryland, has awarded a contract to the Ball Corporation, Boulder, Colorado, to complete construction of the
Corrective Optics Space Telescope Axial Replacement
(COSTAR) for the Hubble Space Telescope (HST).
COSTAR was recommended by the HST Strategy Panel
members from more than 50 options. The first opportunity
to install the COSTAR is during a servicing mission currently
planned in early 1994.This contract award is pan of a definition and development process, the results of which will be
confirmed early next year.
Using a set of 10small mirrors and mechanisms to position and support the mirrors, COSTAR is designed to correct the Hubble Space Telescope's spherical aberration. The
correction is intended to restore significantly the scientific
potential of three major instruments on board the observatory - the Goddard High Resolution Spectrograph, the Faint
Object Spectrograph and the Faint Object Camera.
Ball was given a letter contract to start work on the project
last February. Under the contract, Ball is to have the instrument ready for delivery to NASA, with acceptance tests
passed, by April 1, 1993. This award brings the total contract
value to $30.4 million.
"COSTAR is like putting a pair of glasses on the Space
Telescope," explained Robert Kirk, a Goddard Procurement
Manager. "Using 10different mirrors about the size of a quarter, COSTAR will be able to correct the aberration-affected
light from the primary mirror, sending the light on to the
three instruments that suffer from the aberration."
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34meter antennas at NASA's Deep Space Network (DSN)
sites in the northern and southern hemispheres to scan the
entire sky over the frequency range from 1,000 to
10,000MHz. Because of the large increase in the area of sky
and frequencies covered, a signal will have to be stronger to be
detected by the sky survey. But it could detect signals emitted
in distant regions from directions that would be overlooked if
the search were limited only to those stars included in the targeted search.
The quincentennial anniversary of Columbus' discovery
of America was chosen as the most appropriate time to inaugurate this next great exploration search for other places in the
universe where biological and cultural evolution may have
occurred, Billingham said.
On October 12, 1992, the targeted search will be initiated on the world's largest radio telescope at the National Science Foundation's Arecibo Observatory in Puerto Rico and
the sky survey system will be launched at the Goldstone, California, DSN complex. Both elements of the SETI project will
use specially developed digital signal processing systems capable of analyzing tens of millions of radio frequency channels
simultaneously.
The SETI project is managed for NASA's Office of
Space Science and Applications by the Ames Research Center, which also is responsible for the targeted search portion
of the project. The Jet Propulsion Laboratory, Pasadena,
California, is working with Ames and is responsible for the
sky survey.


For Sale
1987 Celestron C-8 w/wedge, tripod, Starbright coatings, case, optics cleaning kit,
custom counterweights, 8x50 finder w/ill.
reticle, dew cap, piggyback camera bracket, drive corr. w/RA and Dec. hand controls. $1000.00 plus shipping.
Tele-Vue Celestron 2" adptr. $20.00.
Tele-Vue 2" diag. $100.00.
Tele-Vue 40mm (2") wide-field. $180.00.
Tele-Vue 20mm Type 2 Nagler. $225.00.
Tele-Vue 13mm Nagler $160.00.
Lumicon 2" Premo Deep-Sky filter. $90.00.
Lumicon 2" Premo UHC filter. $150.00.
Orion Moon filter (1 1/4"). $10.00.
5 hr. port. power pack. $45.00.
Precision compass. $10.00.
Access. case (6x12x20). $35.00.
All prices plus shipping.
Contact:
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Ron Jarrett (313) 362-3849.
195 Tacoma
Troy, Michigan 48084.

WASP Annual Index
Volume 23, 1991
Author I Title Index
Astronomical League: July 11 Solar Eclipse a Hazard to EyeSight. June: 4.
Bondono, Jeff: A Note from the Treasurer. February: 6.
Observing Challenge. December: 4.
What I Write Down When I Observe Deep Sky Objects. January: 6.
Cressman, Edward H.: How About Solar Viewing - For a Change? August 1.
What Is That Thing and How Long Has it Been There? October: 3.
Franks, Steve: American Astronomy Comes of Age. May: 1.
Christiaan Huygens. January: 3.
Colonial Astronomy. April: 1.
Draco. March 1.
The Rise of Physical Astronomy in America, Part 1. June 1.
The Rise of Physical Astronomy in America, Part 2. July: 3.
The Rise of Physical Astronomy in America, Part 3. August: 4.
An Unfolding Universe: 1000-1950, Part 1.September: 1.
An Unfolding Universe: 1000-1950, Part 2. October: 1.
An Unfolding Universe: 1000-1950, Part 3. November: 1.
Goudie, Douglas E.: Business Cards Available. November: 3.
Change in Membership Fee Structure. December: 3.
A Grand Conjunction! June: 5.
Limiting Magnitudes. December: 5.
Office Elections. December: 3.
The Predicted Path of Comet Hartley 2. September 5.
WASP Announces New Editorial Policy. September: 4.
Where is 'The Christmas Star'? December: 1
Goudie, Douglas E. and Marty Kunz: Observing Double Stars. November: 5.
Halsall, Robert: Secretary's Annual Report. December: 3.
Jorgensen, Scott: Journal Roundup: Cosmology and the Rest of Time. January: 1.
Journal Roundup: In Which We Look at Extraterrestials, Jets and Some
Very Big Comets. February: 4.
Shock Waves in the Interstellar Medium, or 'Daddy, Where Do Stars Come
From?' July: 1.
Society Offers Astronomy Course for Older Learners. December: 3.
Kalinowski, Larry F. Computer Chatter: Astro-Computing Novice. January: 3.
Computer Chatter: Beginning Computing May: 5.
Computer Chatter: CCD Supernova Picture, DOS. August: 5.
Computer Chatter: Gathen Observatory, Eclipse 1991, LFK Exposure
Guides. October: 3.
Computer Chatter: Gathen Observatory, 50megahertz 486 chip. November: 3
Computer Chatter: Macintosh and Amiga Computers. April: 3.
Computer Chatter: Tracking Artificial Satellites. June: 4.
Computer Chatter: Windows 3.0. December: 4.
Kunz, Marty: A Message from the President. October: 1.
McCullough, Frank: In the Beginning, Part 1. August: 3.
In the Beginning, Part 2. September 3.
In the Beginning, Part 3. October: 4.
In the Beginning, Part 4. November: 4.
Rothenberg, Alan: 1990Awards, Who and Why. February: 1.

Department Index
Sky Events, Sunrise and Sunset Times
May: 5; June: 5; July: 5; August: 5; September: 5; October: 5; November
5; December: 5.
Warren Astronomical Society Calendar
January: 3; February: 3; March: 3; April: 3; May: 6; June: 6; July: 6; August: 6; September: 6; October: 6; November: 6; December: 6.
Warren Astronomical Society Meeting Minutes
January: 7; February: 7.
Thanks to all who have submitted articles, information and suggestions to
the WASP. This newsletter could not exist without you! - Ed.
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At the Telescope

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 M67. 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 1992
Sunday Afternoons
Thursday
Saturday
Wednesday
Thursday
Thursday
Saturday
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January 2
January 4
January 8
January 16
January 23
May 9

7:30 p.m.
7:00 p.m.
7:00 p.m.
7:30 p.m.
8:00 p.m.

Solar Group at Ed Cressman's house when the weather is
clear.
General meeting at Cranbrook Institute of Science.
Deep Sky Group meeting at Doug Bock's house.
Cosmology Group meeting at Ridgewood Recreation Center.
Business meeting at Macomb Community College.
Computer Group meeting at Larry Kalinowski's house.
Astronomy Day.
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