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Mount Wilson Observatory Is Open to Visitors

t o  p a g e  4

Come on up to the mountain this summer to enjoy the beautiful weather and uplifting surroundings! The Cosmic Café is 
open Saturdays and Sundays, 10 a.m. to 5 p.m., offering a variety of fresh-made sandwiches and other treats to visitors to 
the Observatory. Here is where you may purchase tickets for the weekend walking tours or a National Forest Adventure 
Pass. The Cosmic Café is located in the Pavilion overlooking the large parking lot at the entrance to the Observatory. 
Members of Friends of Mount Wilson Observatory enjoy a 10 percent discount on food as well as memorabilia. 
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a man not known to sleep
E. E. Barnard on Mount Wilson

at mount wilson observatory in 1905  From left: H. L. Miller, 
Charles G. Abbot, George Ellery Hale, Leonard Ingersoll, Ferdinand Ellerman, 
Walter S. Adams, Edward Emerson Barnard, Charles Backus. Only Hale,  
Adams, Ellerman, and Backus were permanent staff members.

According to Allan Sandage, Edward Emerson Barnard was “the last 
of the great visual observers and the first of the long line of photo-
graphic atlas makers with wide-angle telescopes.” William Sheehan, 
Barnard’s biographer, wrote that he deserves special recognition as 
“one of the most versatile astronomers of the 19th century, perhaps 
the last to master the entire field of observational astronomy, and a 
marvelous visual and photographic observer as well.” Yet Barnard is 
little known today outside of astronomical circles. 

Barnard worked on Mount Wilson for about 8 months in 1905. He 
was on leave from Yerkes Observatory, along with a Yerkes telescope. 
This brief period yielded 40 of the 50 fields of Barnard’s magnificent 
star atlas — An Atlas of Selected Regions of the Milky Way — published in 
1927. The Milky Way atlas represents the first use of a photographic 
telescope, an unusual instrument sponsored by (and named after) 
Catherine Wolfe Bruce. Barnard did not live to see his atlas pub-
lished, as he died in 1923 — that was accomplished by Edwin B. 
Frost, the director of Yerkes Observatory, and Barnard’s niece, Mary 
R. Calvert, who had assisted Barnard in his work and continued at 
Yerkes as chief computer and photographic technician for many 
years. 

E. E. Barnard was born in 1857 in Nashville, Tennessee, in impover-
ished circumstances. At not quite 9 years old, Barnard went to work 
at a photographer’s studio. Notes Sandage, he learned the “new and 
arcane art and science of the photographic process, the cameras, its 
lenses, and the processing of the photographic glass plates.” 

An amateur star gazer, he became enthralled with the stars and their 
glittering displays. Barnard carefully saved his earnings to purchase  
a telescope with a 5-inch aperture for $380 — representing about 
2/3 of his annual income — in the 1870s. He began systematic  

observations of the night sky and became fascinated with comets, 
which he began hunting on a methodical basis. Finding that a patron 
of astronomy was offering $200 for every new comet discovery, Bar-
nard became so successful in claiming the prizes that the philanthro-
pist’s fund became depleted. With these prizes, Barnard and his wife 
built a small cottage, which they called Comet House, for, as he said, 
“this house was built entirely out of comets. True, it took several good-
sized comets to do it, but it was done nevertheless.”

Barnard had almost no formal schooling, and his skills were largely 
self-taught, but he became an expert in practical astronomy. In 1887, 
Barnard was invited to work at Lick Observatory, becoming a profes-
sional immediately upon joining the staff. He began experiments  
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page one banner photographs

The Mount Wilson Institute operates 

Mount Wilson Observatory on behalf 

of the Carnegie Institution for Science. 

Mount Wilson Institute is dedicated to 

preserving the Observatory for scien-

tific research and fostering public appre-

ciation of the historic cultural heritage 

of the Observatory. Reflections is pub-

lished quarterly by the Friends of Mount 

Wilson Observatory (FOMWO). 

news + notes

a b o u t  u s

Star-forming regions in the Witch Head nebula 

in Orion, just off the hunter’s knee, imaged 

by the Wide-Field Infrared Survey Explorer 

(NASA). (Inset) Edwin Hubble at the Newto-

nian focus of the 100-inch Hooker telescope 

on Mount Wilson, circa 1923.

For the use of historical photographs 
of Mount Wilson, we thank the Obser-
vatories of the Carnegie Institution for 
Science, the Huntington Library, Don 
Nicholson, and other sources as noted.
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benefits. For information on how to become a FOMWO member, visit www.mtwilson.edu. Also see page 8 
of this issue of Reflections for more ways to support the Observatory. We welcome donations and volunteer 
efforts of all kinds, and we thank you. 
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information

For information about the Observa-
tory, including status, activities, tours, 
and how to join the Friends of Mount 
Wilson Observatory, visit our website 
at www.mtwilson.edu.

Reflections staff

WALKING TOUR SCHEDULE EXPANDED

Mount Wilson Observatory is adding a second tour to its weekend walking tour schedule. The regular two-
hour tours, beginning at 1:00 p.m. on Saturdays and Sundays, will continue as before. However, for those 
who prefer a shorter walk, a one-hour tour will also be provided, beginning at 2:00 p.m. Participants for all 
walking tours should assemble at the Cosmic Café (the food pavilion above the main parking lot).

COSMIC C AFÉ HOURS EX TENDED

This year, Observatory visitors will have an extra hour in which to enjoy 
the mountain and refresh themselves after an active day, as the hours for 
the Cosmic Café are extended to 5 p.m. on weekends. There are new menu 
items and a very cool new sign as well. For updated information, visit the 
Observatory website at www.mtwilson.edu, or our Facebook page (link from 
the website). In the photo at right, McKenna Smith (left) and Lauren  
Manwaring (right) were ready for business on opening weekend (photo  
by Nina Misch).

CUREA 2014 STUDENT RESEARCH, JULY 27–AUGust 9

The Consortium for Undergraduate Research and Education in Astronomy 
(CUREA) will hold its annual observational astronomy program at Mount 
Wilson Observatory, July 27–August 9, 2014. The program is aimed at un-
dergraduate students considering a career in science or science education 
who are interested in hands-on exploration of astronomy. Students engage in an intensive two-week on-site 
course in observational astronomy using historic and modern facilities at Mount Wilson Observatory. Dur-
ing the second week of the program, each student pursues a unique observing project she or he has cho-
sen, taking original observations, processing and analyzing the data, and reporting results to the group.

ON-LINE TOUR OF SNOW SOL AR TELESCOPE
Mike Simmons did an online tour of the historic Snow solar telescope 
live from Mount Wilson, posted on April 29, 2014. The Snow is not 
generally open to the public, so this is a unique chance to see it. This 
tour describes in detail how the telescope operates, and includes a rare 
visit to the below-ground 18-foot spectrograph. This is 110-year-old 
technology at its finest! To watch the video, go to http://www.youtube.

com/watch?v=9Ajws_QkKY0.
 
MORE ANGELES NATIONAL FOREST AREAS REOPENED TO PUBLIC

All roads in the Angeles National Forest closed since the 2009 Station Fire were reopened to the public as 
of Memorial Day weekend. The reopening provides about 46,000 acres of available space for hiking, camp-
ing and picnicking, according to the U.S. Forest Service. The areas were closed due to safety concerns and 
to allow time for new vegetation to take hold since the fire charred about 161,000 acres. Officials warned 
that the fire danger level remains “very high.” To learn more about current conditions in the Angeles Na-
tional Forest, visit www.fs.usda.gov/angeles/.

http://www.mtwilson.edu
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Reflections by the Director

Harold A. McAlister, Director  
Mount Wilson Observatory

Hal

An end of an era occurred on April 30, 2014, when the 150-foot 
solar tower telescope suspended operations after 102 years 
of recording the magnetic properties of the solar surface. The 
funding that Dr. Roger Ulrich of UCLA had obtained for many 
years from federal agencies finally fell victim to the increasing 
tendency of new, large, and expensive projects to squeeze out 
many smaller efforts, including those with extraordinary records 
of scientific achievement such as Dr. Ulrich’s. This is happening in 
both ground- and space-based astronomy largely funded by the 
National Science Foundation and NASA, respectively. Dr. Ulrich 
has by no means given up and will continue his efforts to regain 
funding in the months ahead. In the meantime, though, the daily 
magnetograms, carefully taken by generations of devoted solar 
physicists, have stopped. 

The hopefully temporary cessation of active science at the 150-
foot tower was accompanied by the retirement of long-time solar 
observer and mountain resident Steve Padilla. Fortunately, Steve 
won’t be leaving us. He will continue to open the tower to visit-

ing weekend tour participants, who are always enthralled by see-
ing the huge white-light image of the Sun from inside the tower. 
Steve does a terrific job of explaining it all to them. He will also 
continue the daily sunspot drawings, an activity that commenced 
in 1917 and was highlighted in an October 28, 2013, Los Angeles 
Times feature article about Steve entitled “Spotting the Sun” by 
reporter Thomas Curwen and photographer Al Seib. Some of 
you recall Steve’s debut in solar outreach when he hosted Huell 
Howser at the tower during Huell’s June 8, 2010, California’s Gold 
episode on Mount Wilson. I’m delighted Steve will continue this 
outreach and find other roles around the Observatory as well.

The hiatus at that landmark tower has other negative implica-
tions to the Mount Wilson Institute’s operational mission for 
the Observatory. For many years, site fees paid by groups such 
as Dr. Ulrich’s formed the core income to keep the Observatory 
open and functional. We are fortunate that the Aerospace Cor-
poration is expanding its presence on the mountain with new 
facilities for tracking satellites, monitoring rocket launches, and 
studying atmospheric physics.

When I succeeded Bob Jastrow as director in 2003, it was already 
then clear that a new business model must be established to 
replace potentially dwindling site fees. As a result, we established 
the Cosmic Café, the Friends of Mount Wilson Observatory, an 
invigorated 60-inch observing program (now offering occasional 
and quickly sold-out, individually ticketed nights), paid weekend 
tours, and more aggressive recruitment of film shoots and other 
special events on the mountain. In 2015, a new outreach pro-
gram at the 100-inch Hooker telescope will be launched. But, all 
this isn’t enough. In recognition of the challenge to find new in-
come streams, MWI Trustees are engaged in a redefined Second 
Century Campaign plan that is likely to add programs in support 
of the nation’s goal for increasing competency among teachers 
and students in science, technology, engineering, and mathemat-
ics (the STEM areas) to existing plans for a major visitor center. 

There’s no better place from which to inspire the next generation 
of scientists and engineers than our mountaintop, from which a 
“New Astronomy” was launched 110 years ago. You will be hear-
ing more about this activity in the months ahead here in Reflec-
tions as well as on our website and Facebook page. Stay tuned.

Top: Dr. Robert F. Howard with early magnetograph , 1962. Bottom: Drawing 
of a large sunspot group by Seth B. Nicholson, September 24, 1917.
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continued from page 1

Sources:
walter s. adams, “early days at mount wilson,” publications of the asp, vol. 59, no. 350, october 
1947.
david l. block and kenneth c. freeman, shrouds of the night: masks of the milky way and our 
awesome new view of galaxies, springer, 2008.
robert hardie, “the early life of e. e. barnard,” parts I and II, asp, leaflets 415–416, january–
february, 1964.
allan sandage, “edward emerson barnard and his atlas of the milky way,” http://www.library.
gatech.edu/barnard/
william sheehan, the immortal fire within: the life and work of edward emerson barnard, 
cambridge university press, 1995.
james r. sowell, “the life and accomplishments of e. e. barnard,” http://www.library.gatech.
edu/barnard/
photos: university of chicago photographic archive, special collections research center, univer-
sity of chicago library

the bruce telescope 
set up on Mount  
Wilson. The walls of the 
enclosure were about 
5 feet high. Barnard 
wrote of the loneliness 
of working during the 
night on the mountain 
and noted with dread 
that “it would have 
been an easy thing for 
a hungry mountain 
lion to jump over the 
enclosure and feed 
upon the astronomer.” 

with a camera lens that had been used for commercial portraiture 
photography, taking a series of portrait photographs of the Milky Way, 
comets, and asteroids. He engaged in 2- to 5-hour-long exposures, 
requiring constant guiding of the telescope. His photographs revealed 
beautiful vistas of starry fields containing numerous dark holes and 
lanes. Eventually he realized the true nature of the dark areas: obscuring 
clouds of interstellar gas and dust.

Beginning in 1895, Barnard joined Yerkes Observatory, with its im-
pressive 40-inch refractor. When George Ellery Hale sought to build 
a new solar observatory on Mount Wilson, he invited several Yerkes 
staffers to follow him west. Edwin Frost, the new Yerkes director, would 
only grant Barnard a brief leave of absence to take the Bruce telescope 
to California for photographing a portion of the Milky Way. The instru-
ment was a compound of three separate telescopes on the same mount-
ing: two photographic telescopes of 10-inch and 6-1/4-inch aperture, 
and a 3-inch guiding refractor. This formed a powerful photographic 
survey instrument with wide-field coverage: the 10-inch had a 50-inch 
focal length, and (said Barnard) gave “exquisite definition” of a field of 
about 7 degrees (or 14 full Moons). The 6-1/2-inch lens had a 35-inch 
focal length. The plate holder for the 10-inch carried a glass negative 
12 inches square, while the 6-1/4 inch carried glass plates measuring 
8 by 10 inches. With this instrument, Barnard captured thousands of 
photographic images of the Milky Way, 500 of them at Mount Wilson.

In January 1905, Barnard walked up the narrow path from the bottom 
of Mount Wilson on a five-hour journey, with the telescope lenses at-
tached on each side of a mule. A horse-drawn wagon hauled the tele-
scope to the summit. Barnard erected the Bruce telescope on a hillock 
on the trail midway between the Monastery and the Observatory shop. 
He had been accustomed for years to getting along with just a few 
hours of sleep a night. On Mount Wilson, he often gave up sleep alto-
gether. Fellow astronomer Walter S. Adams noted that Barnard’s hours 
of work “would have horrified any medical man. Sleep he considered a 
sheer waste of time. After observing until midnight, he would drink a 
large quantity of coffee, work the remainder of the night, develop his 
photographs, and then join the solar observers at breakfast. On rare  
occasions he would take a nap in the afternoon.”

As there was no running water on the summit, water to develop the 
plates had to be packed up by burro from Strain’s Camp, where there 
were springs. The elderly burro that performed this task was named 
Pinto. As Adams noted, Barnard discovered that burro hair is consider-
ably finer than human hair, and thus well suited for making cross-wires 
for Barnard’s guiding telescope. Pinto contributed to astronomy more 
than one might think at first glance.

Barnard’s great Milky Way atlas, published in 1927 as Carnegie Institu-
tion Publication number 247, is a sought-after rare volume (or rather, 
volumes, it is a set of two) consisting of an issue of just 700 copies, 

with mounted photographic plates. All 35,700 photographs for the 
publication were personally selected by Barnard himself with me-
ticulous care. In 2011, Cambridge University Press issued a printed 
version of the atlas. The Cambridge edition combines both volumes 
of Barnard’s atlas, includes Barnard’s text, and features a pull-out 
with a mosaic of all 50 plates combined in a single panorama. While 
the 1927 first edition sells these days for $5,000 to $13,500, one 
may now own the Cambridge version for under $150. Finally, the 
Georgia Institute of Technology has created a website that features 
scans of the atlas images. One may search for a particular field, view 
it, and download the image along with the related information that 
is contained in the atlas. The website also has quite a bit of informa-
tion about Barnard (http://www.library.gatech.edu/barnard/).

Barnard’s contributions to astronomy include, in addition to the 
epic Milky Way atlas and thousands of photographs of the night sky, 
approximately 30 comets; the fifth satellite of Jupiter, Amalthea, 
found in 1892 using the 36-inch refractor at Lick Observatory; and 
in 1916, a star with the largest proper motion of any known star and 
the second closest star to our system after the alpha Centauri system 
— this speedy red dwarf is now known as Barnard’s Star. 

As Allan Sandage wrote, Barnard “remains in memory as a prime  
example of a self-taught amateur who became one of the interna-
tionally known pioneer astronomers as the United States was de-
veloping into a major player on the worldwide astronomical scene 
100 years ago.”	

			   	
	 — M. Morgan
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t o  p a g e  6 

by mike simmons

bu i l d i n g the 60- i n c h  t e l e s c o p e

With the dedication of the great 40-inch refracting telescope at 
Yerkes Observatory in southern Wisconsin in 1897, George Ellery 
Hale had completed the world’s largest telescope. But in the base-
ment below the 40-inch, the glass for a telescope of revolutionary 
size and design lay awaiting the funds that would eventually place it 
in its mounting in the mountains of southern California. It would be 
11 more years before the 60-inch reflector of the Mount Wilson Ob-
servatory would become reality. 

The 60-inch-diameter disk of plate glass, 7-1/2 inches thick and 
weighing 1900 pounds, was ordered by Hale’s father, William, 
in 1894 as a gift to help his son’s career. After its arrival from the 
St. Gobain Glass Works in France in 1896, the elder Hale gave the disk 
to the University of Chicago, which was then building the Yerkes Ob-
servatory, with the provision that a suitable mounting and housing be 
provided. William Hale promised to fund the grinding and figuring of 
the mirror himself, but his death left George Hale looking for funds 
for this new project. Despite some preliminary grinding of the glass 
by George Ritchey at Yerkes, the 60-inch would have to wait for a new 
benefactor. 

The great refracting telescopes, which use a lens to form the image, 
had reached a practical limit with the Yerkes 40-inch. A larger lens 
would sag under its own weight (unless it were very thick and would 
therefore absorb too much light), but the image-forming mirror of a 
reflector telescope is supported at the bottom of the telescope tube. A 
reflector is also more compact — the dome housing the 60-inch re-
flector is only two-thirds the size of that required for the 40-inch re-
fractor. Even with very large mirrors, which gather a great amount of 
light from faint objects, the much shorter focal length allows the light 
to be concentrated into a relatively small, bright image with a reflec-
tor, allowing short exposure times. Also, the lens of a refractor absorbs 
blue light, while a mirror does not. These two factors made some 
photographs possible with the reflector that could not be made with 
the large refractors. After experimenting with a new reflector, Hale 
soon wrote that the 40-inch refractor “is far outdone by the two-foot 
reflecting telescope recently constructed in the instrument shop of 
Yerkes Observatory” for the photography of many objects. 

In 1902, Hale applied to the recently formed Carnegie Institution of 
Washington to establish a new observatory on Mount Wilson devoted 
to solar research. Hale proposed that a 60-inch reflector for stellar as-
tronomy also be built as part of a “larger plan.” 

With the founding of the Mount Wilson Solar Observatory in 1904 
(the word “Solar” was dropped from the name with the completion 
of the 100-inch telescope in 1917), work on the 60-inch began in 

a chilly night  Wendell Hoge in 1912 at the 60-inch. Wendell conducted 
the weekly Visitors’ Nights from 1924. People could stay at the Mount Wilson 
Hotel and view the planets through the 60-inch. Photo by E. R. Hoge, courtesy 
of Virginia Hoge.

earnest. After six months of grinding a rough concave surface, the 
exacting and tedious job of figuring and polishing the surface of the 
mirror began in autumn 1905. Because the shape of the mirror had 
to be perfect to within a few millionths of an inch across its 5-foot 
surface, special care was required to ensure the mirror’s accuracy. Ac-
cordingly, a special room was built where the opticians would slowly 
grind away fractions of an inch of glass as the mirror’s final figure 
was produced. The room was kept at a constant temperature to avoid 
changes in the shape of the glass’s surface; even the distortion caused 
by the heat of a person’s hand could be instantly detected by the test 
instruments. To prevent foreign material from getting into the grind-
ing compounds and scratching the mirror, the windows were made 
double and sealed tight, while outside air was filtered on entering the 
room. The walls and ceiling were shellacked and, during polishing, 
canvas was hung over the mirror while the floor was kept wet to pre-
vent flying dust. Everyone was required to don a surgical gown and 
cap before entering the room.

Despite these extraordinary precautions, the entire surface of the 
mirror was deeply scratched by an unknown substance in one of the 
polishing compounds one day in April 1907, just as it was receiving 
its finishing touches. After 1-1/2 years of tedious labor, the mirror 
had to be ground back to a sphere and the figuring of the parabolic 
surface begun again. This time, though, the experience already gained 
with this mirror — almost twice the size of any other ever made — 
allowed the technicians to complete the work in just four months. By 
September 1907, the world’s largest telescope mirror was ready for its 
mount, but other equally large problems would cause further delays. 
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continued from page 5

The majority of the massive mounting and the steel for the dome was 
built by the Union Iron Works in San Francisco. The vital statistics of 
the mounting are truly impressive. The base is triangular, 15 feet by 
9 feet in two parts, each of which weighs 3-1/2 tons. The polar axis, 
about which the telescope turns as it tracks the stars, is 15 feet long, 
and weighs 4-1/2 tons despite being hollow. The cast-iron fork in 
which the telescope tube rides weighs 5 tons. 

To move the telescope smoothly during long exposures and to ac-
curately point it to almost any part of the sky, a new system had to be 
developed to maneuver the 22 tons of moving parts. Over the previ-
ous 30 years, astronomers had tried building telescope mounts with 
a trough in which mercury was used to float most of the weight of 
the telescope. This system had not always been successful, but Hale 
and Ritchey felt they could make it work on the 60-inch. A steel 
float, 10 feet in diameter and weighing 4 tons, was fitted to the polar 
axis. With a 1/8-inch space between the trough and float filled with 
650 pounds of mercury, over 21-1/2 tons of the telescope is support-
ed, with just 5 percent of the weight taken up by the bearings. 

As the mounting was nearing completion, unexpected difficulties 
caused delays. On April 18, 1906, the great San Francisco earthquake 
caused considerable damage at the Union Iron Works, but the 60-inch 
“escaped injury, though by the barest of margins.” Reconstruction and 
labor strikes caused the shipment of the mounting to be delayed for 
many months.

Even after the mounting was shipped, much work remained to be 
done by the Mount Wilson shops. The gear that would drive the tele-
scope while it tracked the object under study would need to have the 
teeth cut in it. Cutting 1,080 teeth in a gear 10 feet in diameter and 
weighing 2 tons is a big enough task, but any error would cause im-
proper tracking of the object under study. The 6-foot-tall clock drive 
mechanism, patterned after that of the Yerkes 40-inch refractor, had 
to be built and installed. Many other parts, such as motors and mirror 
supports, were also built by the Mount Wilson staff. 

Hale wanted to test the mount before moving it up the tortuous 
9‑1/2 mile road to Mount Wilson, where it would be out of reach of 
the shops. A special building was constructed in Pasadena in which 
the mounting could be tested. The world’s largest telescope, minus its 
mirror, was built and tested in the city, out of the view of the night 
sky. The mounting moved as smoothly as had been hoped, and it was 
soon disassembled and readied for the trip to the summit. 

Transportation of such enormous parts to the top of a mountain was 
a major undertaking. The narrow trail over which mule teams had 
hauled telescope parts and supplies to the mountaintop was widened 
to a road that could accommodate motor traffic. After nearly a year’s 
work, the road was inaugurated by a brand-new 1907 Franklin, which 
made the trip to the summit on May 28, 1907. 

The Observatory then tested a new truck it had just received. In what 
might be considered state-of-the-art technology in 1907, this truck 
carried a generator that produced electricity for four electric motors, 
one on each wheel. The front and rear wheels could be steered inde-
pendently in order to negotiate the sharp turns in the mountain road. 
Though designed for 5-ton loads, the truck proved inadequate and 
was rebuilt by the Mount Wilson shops. It could then take 3-ton loads 
to the summit, but four mules had to be added to get the 5-ton loads 
up the steepest slopes. 

The truck proved to be too expensive to use regularly. One man with 
four mules could accomplish more than the truck and three men, 
despite the mules’ limit of 2 tons per load. All of the material for the 
building and dome for the 60-inch telescope, 150 tons in all, was 
pulled to the top by mule teams. The truck was reserved for the heavi-
est pieces of the mounting, the most difficult of which was the tele-
scope tube, 6-1/2 feet wide and 18 feet long, which was transported 
as a single piece. By July 1908, the mounting was on Mount Wilson. 

The housing for this revolutionary telescope required innovations 
in design. The dome, 58 feet in diameter on the inside, was covered 
with a layer of canvas held in place by a metal framework. The canvas 
and 2-foot air space between it and the sheet metal of the inner dome 
were designed to reduce the heating of the air on the inside during 
the day. The canvas was replaced by metal in 1912. To further reduce 
the effect of temperature variations on the telescope, the mounting 
was covered with blankets during the day and a refrigeration unit was 
planned, but these precautions have since been found to be unneces-



don nicholson

how it looks 
today  A recent 
photo of the 60-
inch. Visit the  
Observatory  
website for  
complete details 
on how to reserve a 
half or full night of 
viewing.
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Mike Simmons is well-known for his many years of support of 
public outreach activities at Mount Wilson Observatory. He is 
also founder and president of the global astronomy community 
called Astronomers Without Borders (astronomerswithoutborders.
org). This article appeared previously in the December 2008 issue 
of Reflections in commemoration of the centennial of the 60-inch.

sary. A cork lining on the inside surface of the dome to prevent drip-
ping from condensation has likewise been removed. 

With all the other pieces in place, the heart of the telescope, the 
60-inch mirror, was placed in the telescope on December 7, 1908.  
A few evenings later, on December 13, the telescope was used for the 
first time, and the first celestial photographs were taken on Decem-
ber 19. The great telescope at once lived up to everyone’s expectations. 
It gathered more than twice the light of any previous telescope and it 
made better use of that light. It was the first major telescope to use a 
coudé focus, by which light could be sent to a very large spectrograph 
that was not attached to the telescope. The success of the telescope was 
not dimmed by discovery of a periodic error in its tracking, but extra 
care was necessary to keep the object centered in the telescope during 
an exposure. In fact, this slight tracking error has served as a test of 
Caltech graduate students’ ability to guide the telescope properly. 

The nature of the “spiral nebulae” was a question that had been 
debated for many years. Were these spiral-shaped objects clouds of 
gas within the Milky Way Galaxy? Or were they galaxies themselves, 
“island universes” far beyond the limits of the Milky Way? Within the 
first year of operation, the 60-inch telescope shed new light on this 
question. Even though the ability to obtain usable spectra of even the 
brighter stars had been a very recent development, the 60-inch at 
once began providing useful spectra of the much fainter nebulae and 
star clusters. The Andromeda Nebula was found to have a spectrum 
similar to that of the Sun, leading Hale to speculate that it was com-
posed of stars. Early 60-inch photographs were the first to show “star-
like condensations” in the spiral nebulae — the first photographs of 
stars in other galaxies. Though the definitive answer to this perplexing 
mystery would await Edwin Hubble’s work with the Mount Wilson 
100-inch telescope in the 1920s, the 60-inch opened the field to 
study. The earliest work of the 60-inch also indicated the presence of 
interstellar material through the absorption of blue light from distant 
galaxies and star clusters. 

 In 1909, the program for the world’s greatest telescope included stel-
lar photography, parallax measurements, nebula and clusters photog-
raphy and stellar spectroscopy. Exposure times for photographs ranged 
from about 3 minutes for bright planetary nebulae to 11 hours for 
some galaxies and clusters. Thirty-one photographs and three spectra 
were taken of Halley’s comet during its pass by Earth in 1910. Some 
new techniques, such as photographic photometry, were first attempt-
ed with the 60-inch in those early years. Hale also encouraged visiting 

astronomers from other observatories to travel to southern California 
to use the 60-inch telescope. 

When Hale founded the Mount Wilson Solar Observatory, he ex-
pected the night-time work of the 60-inch telescope to add consider-
ably to our understanding of the Sun, which he called a “typical star.” 
It has done that and more. For more than 100 years, the 60-inch 
telescope has been in use almost every clear night, becoming one of 
the most successful and productive telescopes in history. According 
to Dr. Allan Sandage, “The Mount Wilson 60-inch telescope was the 
granddaddy of them all, where many of the problems of telescope 
design and solutions were first understood.” Today, the 60-inch is 
among the largest telescopes in the world made exclusively available 
for public viewing, inspiring future generations with its unrivaled 
heritage and its exquisite window on the universe.

enjoy a night on mount wilson

Mount wilson observatory’s popular observing 
sessions on the 60-inch telescope continue! 
clients include astronomy clubs and a variety  
of interested groups, as well as individuals who  
simply put together a group for the occasion. 

This historic 1908 instrument, the world’s first modern telescope, 
is George Ritchey’s masterpiece. The optics of the 60‑inch are 
diffraction limited, and the seeing on Mount Wilson is often excel-
lent (sub-arcsecond), especially in summer. The inversion layer that 
traps smog far below makes for good seeing on the mountaintop. 
The lights of the Los Angeles basin have not ruined Mount Wilson 
for astronomy! Often the marine layer comes in and low clouds 
cover Los Angeles (Mount Wilson is far above these clouds). At 
these times, the sky gets quite dark, and this is also when the see-
ing is best. You can be a celestial tourist from dusk to dawn, or you 
can go home whenever you wish. Bring a list of objects to view, or 
consult with the telescope operators, who have lists of suggested 
objects for viewing. From time to time, individuals may be offered 
the opportunity to join a session — check www.mtwilson.edu peri-
odically for these opportunities.

to reserve time on the 60-inch telescope:
• Visit www.mtwilson.edu for complete information on how your 

group can reserve time on the telescope. Viewing fees are $900 

(half-night) or $1700 (full night) for groups of 1–25 persons.

• You may also arrange to have an excellent box supper prepared 

by the Observatory’s Cosmic Café awaiting your arrival on the 

mountain. See www.mtwilson.edu/BoxedMeals.pdf for a menu.
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friends of Mount Wilson Observatory membership

Please visit www.mtwilson.edu/join.php for information on FOMWO membership and benefits.

o b s e r v a t o r y  s t a t u s 
The Observatory and Skyline Park are open for the season from 10:00 a.m. 
to 5:00 p.m. daily until November 30, 2014, weather permitting. The Cosmic 
Café at the Pavilion, offering fresh-made sandwiches and Observatory memo-
rabilia, is open Saturdays and Sundays from 10:00 a.m. to 4:00 p.m.

g u i d e d  w a l k i n g  t o u r s
Two-hour docent-led weekend tours of the Observatory are held on Sat-
urdays and Sundays at 1:00 p.m. Meet at the Cosmic Café at the Pavilion to 
purchase a ticket. Guests on these tours are admitted to the telescope floor 
directly beneath the historic 100-inch telescope. New this summer: a 1-hour 
tour starts Saturdays at 2:00 p.m. 

s p e c i a l  g r o u p  t o u r s
Group daytime tours are available. Reservations are required and a modest 
fee is charged. Groups can also place orders in advance for box lunches from 
the Cosmic Café. For information, please visit www.mtwilson.edu. 

l o o k  t h r o u g h  t h e  6 0 - i n c h  t e l e s c o p e
Mount Wilson’s 60-inch telescope provides incredible views of some of the 
most beautiful objects in the night sky, and is among the largest in the world  
accessible to public viewing. Visit www.mtwilson.edu for information.

d i r e c t i o n s  t o  m o u n t  w i l s o n  o b s e r v a t o r y
From the 210 freeway, follow Angeles Crest Highway (State Highway 2 
north) out of La Cañada Flintridge to the Mount Wilson–Red Box Road; turn 
right, go 5 miles to the Observatory gate marked Skyline Park, and park in 
the lot below the Pavilion. Walk in on the Observatory access road (far left 
side of parking lot) about 1/4 mile to the Observatory area. The Museum is 
opposite the 150-foot solar tower. The U.S. Forest Service requires those 
parking within the Angeles National Forest (including Mount Wilson Observa-
tory) to display a National Forest Adventure Pass. It can be purchased for $5 
(one day) or $30 (season) at the Cosmic Café at Mount Wilson, or at Clear 
Creek Ranger Station, Red Box Ranger Station, or major sporting goods 
outlets. Passes are also available for purchase online at National Forest web-
sites. Display of a National Parks Senior Pass or Golden Age Passport is also 
acceptable.

three ways to support Mount Wilson Observatory 

Mount Wilson Observatory receives no continuing state or federal support. You can help ensure the continued operation of this science heritage site with your tax-deductible gift  
in one of three ways — 
H Join the Friends of Mount Wilson Observatory (FOMWO) to receive a variety of member benefits and stay informed on the latest scientific and other activities from the 
mountain. All levels receive a membership packet, a one-year subscription to Reflections, a Mount Wilson—Window on the Skies video, and a 10 percent discount at the 
Cosmic Café as well as on Observatory merchandise purchased at the Café.
H Contribute to our Fire Recovery Fund to assist with repairs resulting from the massive 2009 Station Fire, to provide resources for mitigation of our continuing exposure to fire 
danger, and to make up for income losses due to long-term closure of the Observatory to public access.
H Contribute to our Second Century Campaign. As Mount Wilson continues into its second century, a capital campaign is being developed to preserve this great Observa-
tory for future generations. The major element of the Second Century Campaign is a wonderful new Visitor Center that will transform Mount Wilson into an important Southern 
California destination. 

Please visit our website at www.mtwilson.edu for more details. Your support is deeply appreciated and is essential to the preservation of this world-class treasure of science and 
engineering. We thank you!
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