The Rise of Physical Astronomy in America, Part 1
By Steve Franks

A

s the United States approached the middle of the 19th
century, the nation's role in astronomy began to change
from that of student of European traditions to leaders among
the practitioners of the new astronomy. Once begun, American contributions continued to come rapidly and often simultaneously from
different areas, spurred on by a
developing technology which was
to change not only the methods of
astronomy, but also the course of
civilization.
The invention of photography in the late 1840s was a classic
case of a new technology opening a
new frontier for science as well as
for society. In the application of
photography to astronomy, pioneering efforts at Harvard in 1850
resulted in the first photographs of
stars. The modem technique of
precise photographic astrometry
(the determination of star positions
and motions by photography) began iri the early 1860s when Lewis
Rutherfurd of New York made the
first successful photograph of a
total cluster of stars - the Pleiades.
He used a photographically corrected lens that gave precise images, faithful enough to provide a
useful comparison with star plates
taken today. We thus have a time
base of over 100 years for the study
of motion of the stars in this famous cluster.
Rutherfurd was also the first
American to attempt to arrange the
stars into an orderly sequence according to differences seen in their
spectra. This work was overshadowed by greater efforts in Europe, but still marks the beginnings
of astrophysical spectroscopy which, by the turn of the century,

would be a field dominated by Americans.
In the classic Massachusetts Yankee tradition, Alvan Clark
grew through periods of wagon building, miniature portrait
painting, printing and engraving. He had long been interested in astronomy, attending lectures when he could and corresponding with astronomers of
the day. By the mid-1840s,
Clark had produced several
telescopes, all for his own use.
At the same time, telescope
mirrors were made out of
"speculum" metal; they would
quickly tarnish, thereby making
it almost impossible to maintain
reflecting telescopes. Clark's
1847 drawing of the Orion nebula as seen through his 7 1/2inch refractor greatly impressed
local astronomers, notable William Cranch Bond at the new
Harvard College Observatory.
Clark fully realized the limitations of "speculum" reflectors
and quickly turned to the production of lenses.
In 1860, the Clarks - father and
two sons - were asked to build a
refractor larger than any that
existed in the world. The history of this great telescope, now at
the Dearborn Observatory at
Northwestern University, involved the darkest period in
our nation's history, the Civil
War. The telescope had been
originally commissioned by the
University of Mississippi, but
while the 18 1/2inch lens and
scope were completed, all communication between the Clarks and the university ceased. In
(Continued on page 3)
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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
Business meeting on third Thursdays:
Ridgewood Recreation Center (summer location)
Racine Street
Warren, Michigan
(Located west of Schoenherr, 1/4 mile north of 12 Mile.

MEMBERSHIP AND DUES
Membership in the Society is open to all. Annual dues are:
Student
$10.00
College
$15.00
Individual
$20.00
Family
$25.00
Senior Citizen
$15.00
Among the many benefits of membership are:
• Discount magazine subscriptions:
Astronomy
$14.00 (12 monthly issues)
Deep Sky
$ 8.00 (4 quarterly issues)
Odyssey
$12.50 (12 monthly issues)
Sky and Telescope
$18.00 (12 monthly issues)
Telescope Making
$ 8.00 (4 quarterly 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.)
Send membership applications and dues to:
Jeff Bondono
731-4706
51054 Kingwood
Shelby Township, Michigan 48316
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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.
Send articles to the editor:
Douglas E. Goudie
680-0434
2420 Alexander
Troy, Michigan 48083-2405

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
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.

LECTURES
Lectures are given at Stargate Observatory each weekend.
The lecture will be either Friday or Saturday evening, depending
on the weather and the lecturer's personal schedule. Lecturers
should check with the ranger at Camp Rotary early in the week to
determine whether scouts will be using the camp and to inform the
ranger of the day and time of the lecture. If the lecturer cannot
speak on their scheduled weekend, they should please make arrangements to switch with another lecturer or caII the chairperson.

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
776-9720
Cosmology:
Mike O'Dowd
268-7125
Deep Sky:
Doug Bock
750-0273
Lunar / Planetary:
Alan Rothenberg
624-9339
Solar:
Ed Cressman
645-1837
Telescope making:
Jim Houser
294-1952

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 731-4706.
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1863,members from the newly formed Chicago Astronomical
Society petitioned for the lens. Harvard astronomers were interested, but the wealthy and persistent Chicago interests won out.
The telescope had a beautiful mahogany and brass tube when it
was mounted on the campus of the old University of Chicago in
1866. In 1911 it was remounted and continues to be used today
at Northwestern. The old mounting can still be seen in the basement of the Adler Planetarium in Chicago, where it looms like a
goliath over the planetarium's famous collection of telescopes
and astrolabes.
The 18 1/2-inch refractor was the largest in the world at
the time of its completion. Three other instruments made by
the Clarks also were distinguished in this way. The 26-inch of
the U.S. Naval Observatory, known as the "Great Washington
Equatorial," was a source of true national pride. Simon Newcomb, the observatory's director, saw to it that it exceeded the
next largest, the Newall telescope in England, by one inch! The
first true mammoth produced by the Clarks was the 36-inch
Lick telescope completed in 1888, and their final triumph was
the 40-inch Yerkes completed in 1895-97 for the University of
Chicago.
We can look back with pride to the legacy of great refracting telescopes built in the 19th century. The large telescopes
built during the 20th century, however, were not refractors, for
the technology needed to place a reflective coating on glass mirrors was, by then, understood. Thus, in 1907, the 60-inch reflector at Mount Wilson was completed, followed by the 100-inch
in 1917. In 1948, the 200-inch telescope was first pointed toward the skies from Mount Palomar. Since that time, many
have been built. Lick boasts a 120-inch, and our national observatory on Kitt Peak has completed a 158-inch.
o fully understand why America has gained such a fine
legacy in astronomy, we must ask the question: Why were
these telescopes built here? No doubt the Clarks were excellent
telescope makers, but they were not unique, and throughout the
19t11century, the glass for telescopes had to come from Europe. So, why here? The answer is not simple, and in some
respects still need examination. There are several milestones
that do stand out, however, and their importance seems certain
enough to stand review.
In the year of John Quincy Adams' death, gold was discovered in California. This event in our history not only helped
stimulate the western migration that built our country, but it
made the fortune of a man who had anticipated the great western wave - James Lick.
Arriving in early January 1848, Lick amassed a great fortune through land speculation. In 1873, in his 70s, he capped
an eccentric career by deciding to will his wealth to the people
of California. The trust was to be administered by a distinguished board, and a portion was to be expended in the construction of the world's largest telescope.
How or why Lick decided to have a telescope built in his
honor is not known. It has been said that Lick's first impulse
was to erect a pyramid in his memory on Market Street in
downtown San Francisco. George Davidson, head of the California Academy of Sciences, and Joseph Henry, Secretary of
the Smithsonian Institution, were apparently quite influential in
urging him to consider the creation of a great telescope.
Construction on the observatory began in 1879 and was a
tremendous undertaking for world astronomy. In January 1887,
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James Lick's body was removed from San Francisco and placed
within the base of the 36-inch refractor. Even though pictures of
the ceremony survive and long accounts of the activities were
written at the time, rumors persist that the grave is empty. Other
rumors hint that a construction worker is buried in Lick's place
and that other workers were buried in the walls of the building.
It is a sad historical note that the Chinese laborers used in the
construction might have suffered the same fate which befell the
builders of pharaoh's tombs, and that James Lick did indeed get
his pyramid!
he first observations at Lick were made in January 1888,
after several weeks of poor weather and last minute modifications to the telescope's mount. It was soon evident, however,
that all the frustration was worth the view. Quite fittingly, Lick
Observatory later established a public "open night" series in the
summer months to allow nonprofessionals the chance to view
directly the wonders that James Lick dreamed of.
Scientific accomplishments were not long in coming.
James Keeler, the only member of the staff trained in the newly
coined "astrophysics" designed and constructed powerful spectroscopic equipment for the 36-inch refractor. The old term
"descriptive astronomy" was gradually being changed into the
concept of physical astronomy - the study of the nature and
physical makeup of nebulae, comets, stars, planets and novae.
At the time, the composition of nebulae and their temperatures
were highly debated questions. Observational evidence from
Lick was soon much in demand from astronomers throughout
the world who were discussing these problems. Keeler's work at
Lick was considered definitive, and its existence provided a
much needed base from which further work was possible.
Using the Lick refractor in 1892, Edward Emerson Barnard, the renowned self-taught astronomer from Tennessee,
astounded the astronomical world by discovering a fifth satellite
of Jupiter, the first discovered since the time of Galileo and the
one Governor John Winthrop undoubtedly thought existed
back in 1664.
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(to be continued next time)

25th Anniversary

STAR TREK CONVENTION
June 29 — 30, 1991

Dearborn Civic Center
•
With the "First Ladies of Star Trek"
Nichelle Nichols: "Uhura"
Marina Sirtis: "Troi"
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July 11 Solar Eclipse a Hazard to Eyesight
Note: The following news release has been provided by the
Eclipse Safety Chair of the Astronomical League. Approval has
been granted for duplication and distribution of this news release
to the general public. The wording and the concepts presented
here were carefully chosen to be the most effective way to ensure
that the general public encounters minimal risk while at the same
time encouraging them to observe this exciting natural event.- Ed.

4.
5.
6.
7.
8.

Using a pin, poke a small hole in the aluminum foil.
Tape a piece of white paper on the inside of the box,
opposite from the pin hole..
Stand with your back to the Sun.
Hold the box over your head with the pin hole facing
toward the Sun.
A small image of the Sun will appear on the white paper.
To get a larger image, use a longer box.

Because looking at the Sun - even during an eclipse can cause
severe eye damage including blindness, eight safety and astronomy
organizations are telling people everywhere how not to injure their
eyes during the solar eclipse on July 11, 1991. The coalition's basic
advise is, "Never look directly at the Sun."
A solar eclipse occurs when the moon passes between the Sun
and the Earth. When the Moon partly covers the Sun, people
mistakenly assume that they can watch the eclipse with the naked
eye, unaware that any rays from the part of the Sun still in view can
painlessly burn the retinas of their eyes.
These burns, known as solar retinopathy or retinal scarring,
can result in severe and permanent vision loss. During the 1970
solar eclipse across the eastern United States, 145 cases of eye
injury were reported: 40 percent of these victims mistakenly
thought they were using safe direct-viewing methods! The other 60
percent looked totally unprotected directly at the Sun.
Anyone wishing a free brochure entitled "See the Solar
Any scarring of the retina is non-treatable and irreversible.
Eclipse Safely" may call the National Society 10 Prevent Blindness
Most of North, Central and South America will experience - National Center for Sight at 1-800-221-3004 to request a copy. 
the partial phase of the July 11th eclipse. In New York, only two
percent of the sun will be covered by the Moon, whereas in San
Diego, California, about 75 percent of the Sun will be covered.
The coalition is particularly concerned about residents in the
Southern and Western parts of the United States because the path
By Larry F. Kalinowski
of the total phase of the eclipse will pass fairly close by and this
likely will intrigue those people to watch the process. The total
phase of the eclipse will be visible across parts of Hawaii, the PacifDuring the last meeting, John Pawlicki covered the history of
ic, Mexico, Central America, Columbia and Brazil.
computers from World War II to the present, stopping at each
At no time during the eclipse will it be safe to directly watch memorable epoch and injecting his words of wisdom about the
the Sun with the naked eye in the continental United States, or people and the companies involved. He will continue with his
most other parts of the world for that matter.
introduction to computers at designated future meetings -- the
Sunglasses, most exposed film, most welders goggles, photo- ones designed for beginners in computing.
graphic filters and smoked glass are not suitable protection and
Thanks to Walter Wawrzynski, we now have a program that
should not be used for direct viewing. Similarly, normal binocu- is capable of showing the position of artificial satellites on a map of
lars, telescopes and camera view finders are totally unacceptable your choice. You can choose a Mercator, global or stellar map and
for direct eclipse watching. They concentrate the Sun's rays. Spe- the position of the satellite of interest will be seen against the map
cial filters exist that safely block solar radiation, but these are not with a readout of longitude and latitude of the satellite's position
generally available. Such filters should be marked "Safe for Direct and right ascension and declination on the stellar map. Altitude,
Solar Viewing" and even then a professional should certify their azimuth and range are also displayed for any position you choose
safety.
on the earth's surface. Information for the Mir space station and
Direct viewing should only be done under the guidance of a the Hubble telescope have been added as they are both capable of
professionally sponsored "eclipse watch." Many universities, sci- being seen (rom the Detroit area.
ence museums and planetariums will sponsor eclipse watches, so it
Instant Track is now available from the Computer Group
should he fairly easy to locate a place where direct solar observa- library. This program was originally designed for ham radio operations are taking place.
tors who wanted to know when and where they could point their
There are a few safe ways to watch an eclipse. Indirect viewing antennas for relay satellite communication.
is recommended:
The Computer Group meets at 8:00 p.m. on the fourth
1. Get a large cardboard box (i.e. 12" x 12" x 21" or larger). Thursday of each month. May 23, 1991 is our next meeting. You
2. Cut a 1/2" hole in the upper part of one end.
can reach me for location details at 776-9720.

3. Tape a piece of aluminum foil over the hole.

Computer Chatter
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FOR SALE

4 1/4-inch f/4 rich field telescope (RFT)
"Original Coulter Kit"
Already assembled!
Including mirror cell, tube, focus tube (standard
1 1/4-inch diameter) and 40mm Unitron eyepiece.
All for just $90.00 or best offer (within reason).
Call Frank McCullough at 772-7917.
(Answering machine available for messages.)

A Grand Conjunction!

Astroganza '91!

This chart shows the positions of Venus, Mars, Jupiter and
the Moon on June 15, 1991 at 9:00 p.m. Eastern Daylight Time.
All are plotted as seen from the Hulbert Observatory at Cranbrook Institute of Science. The three planets will be closest to
each other on June 17, when they will fit within a circle 1.8"
across. This chart's dimensions are about 11° across by 8° high.
The next time Venus, Mars and Jupiter will appear so close
together will be on November 18, 1995. They will be in the constellation Ophiuchus in the early evening sky just before sunset.
They will fit within a circle about 2° across on that date.

Saturday, May 18, 1991
Abrams Planetarium, Michigan State University, East Lansing, Michigan
9:00 a.m.- Noon: Registration
10:00 a.m. Swap Meet
Star Bowl • SwapM8et • Displays • Astrophoto Contest
FeaturedSpeakers • Door Prizes • MSU Observatory Tour and Open House
Registration fees (payable at the door)
Adults: $2.00
Age 16 and under: $1.00
Family registrations: $5.00
For more information, call Kurt Melvin (evenings) at (517) 546-7089.

June 1991
Sky Events

Sunrise and Sunset Times

Eastern Daylight Time.
Date
2
5
9
12

Hour
10
11

13
14
15
17
19
21
23
26
27
29
30

June 1991

8
20
18
1
16
18
20
1
19
0
17
8
23
3
13
20
14
18

Event
Moon is 2° north of Saturn
LAST QUARTER MOON
Mars is at aphelion
NEW MOON
Moon is at perigee
Venus is at greatest elongation (45°)
Mars is 0.6° north of Jupiter
Moon is 4° south of Venus
Moon is 3° south of Jupiter
Moon is 4° south of Mars
Mercury is in superior conjunction
Venus is 1.2° north of Jupiter
FIRST QUARTER MOON
Summer Solstice
Venus is 0.3° north of Mars
FULL MOON —penumbral lunar eclipse
Moon is at apogee
Moon is 0.3° south of Uranus
Moon is 1.1° south of Neptune
Moon is 2° north of Saturn
Mercury is 5° south of Pollux

Eastern Daylight Time. These data are based on the coordinates of the
Hulbert Observatory located at Cranbrook Institute of Science, latitude
42° 34' 22" N., longitude 83"15' 01' W. Times are reasonably accurate
for the entire metropolitan Detroit area.
Date
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Rise
5:58
5:58
5:57
5:57
5:56
5:56
5:56
5:56
5:55
5:55
5:55
5:55
5:55
5:55
5:55
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Set
21:04
21:05
21:05
21:06
21:07
21:07
21:08
21:09
21:09
21:10
21:10
21:11
21:11
21:12
21:12

Date
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Rise
5:55
5:55
5:55
5:55
5:55
5:55
5:56
5:56
5:56
5:56
5:57
5:57
5:58
5:58
5:59

Set
21:13
21:13
21:14
21:14
21:14
21:14
21:14
21:14
21:15
21:15
21:15
21:15
21:15
21:15
21:15
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Thursday
Thursday
Saturday
Thursday
Thursday
Saturday
Saturday
Thursday
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Warren Astronomical Society Calendar 1991
May 23
June 6
June 15
June 20

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

7:00 p.m.

June 27
7:30p.m.
July 13
7:00p.m.
August 10 7:00 p.m.
September 12 7:00 p.m.

Computer Group meeting at Larry Kalinowski's house.
General meeting at Cranbrook Institute of Science.
Summer Solstice party.
Business meeting. Note new summer location: Ridgewood
Recreation Center. See page 2.
Computer Group meeting at Larry Kalinowski's house.
Deep Sky Group meeting at Doug Bock's house.
Deep Sky Group meeting at Doug Bock's house.
Cosmology Group meeting at Mike O’Dowd's house.
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