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The history of the establishment of the Mount Wilson Ob-
servatory of the Carnegie Institution of Washington, the semi-
centennial of which occurs this year, forms an interesting story
of the development of a great foundation, of the interaction of
many gifted personalities, and most of all of the influence of a
single individual of deep insight, conviction, and almost unlimited
courage. Dr. George E. Hale, Director of the Yerkes Observa-
tory of the University of Chicago at the time the Carnegie Insti-
tution was founded, was a brilliant astronomer of international
reputation, who recognized fully the opportunity afforded by an
organization devoted primarily to scientific research, and was able
to present to its Board of Trustees a well-considered and prom-
ising plan of astrophysical investigation. Of the many obstacles
and disappointments which he would encounter he probably had
little conception at the beginning, but he possessed a vast fund of
optimism and perseverance which stood him in good stead
throughout.

The Carnegie Institution was established early in 1902 with
a gift of ten million dollars in underlying 5 percent bonds of the
United States Steel Corporation. Some years later these bonds
were called for redemption, and although the Institution made a

* ] wish to express my deep appreciation to Miss Helen Wright for
assembling and organizing much of the material upon which this article
is based. From personal recollections alone it would have been quite
impossible to attain the detail and accuracy required.

267

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/abs/1954PASP...66..267A

1.9 99 . ASYdiZS6T.

“($061) UOS[IA\ IUNOJN UO sidjrenb JurArf

ONISVY) HH J,

18I0

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/abs/1954PASP...66..267A

4PASP. ~.766. _Z67A0

rt

268 WALTER S. ADAMS

handsome profit at the time, it found difficulty in reinvesting its
capital to return a comparable income with adequate safety, and
incurred appreciable losses. The Institution was not founded on
a self-liquidating basis, but as a foundation in which only the
income could be allotted, and the capital remained unimpaired.
It was planned from the beginning to accumulate a reserve fund
from unexpended income to provide for exceptionally large proj-
ects and emergency expenditures, and to aid in meeting the effects
of a possible depreciation of the currency.

An admirable characteristic of Mr. Carnegie was that of seek-
ing out the best advisers he could find, and then almost invariably
following their advice. As a result the first Board of Trustees of
the Carnegie Institution was a remarkable group. In addition
to the President and the Vice-President of the United States, the
President of the Senate, and the Speaker of the House of Repre-
sentatives, who were ex officio members, it included John Hay,
Secretary of State; Elihu Root, Secretary of War; Andrew
White, former Ambassador to England ; Seth Low, former Mayor
of New York City; S. Weir Mitchell, physician and well-known
author ; several scientists, and men of affairs of wide experience
and broad judgment. It is of interest to know that former Presi-
dent Grover Cleveland was elected to the Board, but in a personal
letter to Mr. Carnegie wrote that much to his regret he was
unable to serve because of ill health.

Carnegie’s deed of gift emphasizes strongly the desirability
of original research, placing it first in the list of aims of the Insti-
tution. It is most remarkable in the degree of responsibility and
power which he assigned to the Board of Trustees, allowing it to
modify the conditions and regulations under which the funds
were to be dispensed. Evidently having secured a strong Board
he wished to have it assume heavy responsibility, and made his
deed of gift correspondingly liberal. Having heard that a few
of the Trustees were hesitant about accepting so much responsi-
bility he told, in some informal remarks at the time of presenting
the deed, an anecdote about Sir Arthur Balfour, the eminent
English statesman. It seems that he had previously shown the
deed to Balfour, who said that he thought it rather too liberal.
Carnegie then spoke of the difficulty of finding men who can
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legislate for their own generation and asked Balfour the ques-
tion : “Have you ever seen or heard of a body of men wise enough
to legislate for the next generation?” Balfour thought a few
moments and answered : “No, I never have. You are quite right;
that is the wisest provision I have ever heard of in a trust deed.”
The probabilities are strong that Elihu Root, to whom Carnegie
went for advice on many occasions, drew up the provision in
question.

The Carnegie Institution very wisely felt its way during the
first year or two of its existence, making a number of small grants
to individuals and existing institutions, but delaying consideration
of major expenditures until these could be studied with great
care. To assist in this work and provide detailed information,
the Trustees instructed the Executive Committee to select and
recommend for appointment a number of Advisory Committees,
covering practically the whole field of natural science, with a few
in the social sciences. Accordingly the Executive Committee
selected no less than eighteen such committees composed of most
of the leading men in their respective fields. The first Advisory
Committee on Astronomy consisted of E. C. Pickering, Director
of the Harvard College Observatory, Chairman; Lewis Boss,
Director of the Dudley Observatory; George E. Hale, Director
of the Yerkes Observatory; S. P. Langley, Secretary of the
Smithsonian Institution ; and Simon Newcomb, former Director
of the Nautical Almanac Office, and one of the great leaders of
his time in the United States in the field of theoretical astronomy
and celestial mechanics.

To those who recognize the kind of research associated with
these names it will be clear that the balance was rather heavily
weighted against astrophysics. Boss’s sole interest was in posi-
tional astronomy, and Newcomb’s in theoretical and mathematical
astronomy ; Langley had done some excellent work in measuring
solar radiation, but he had many outside interests to which he
devoted most of his energies; Pickering was primarily a pho-
tometrist, and had contributed immensely to our knowledge of
the brightness of the stars. He was familiar with stellar spectra
on a small scale, but handled them on a statistical basis. So we
find Hale as the only member of the Advisory Committee at this
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time who was vitally interested in the physical nature of the sun
and stars, and in the development of methods and instruments
for their detailed study. Realizing fully the place of the sun in
the evolutionary chain of the stars, he advocated from the begin-
ning a large telescope, preferably of the reflecting type, with which
to make the necessary related stellar observations.

We may now leave Hale to his difficult task of missionary work
among the members of his Advisory Committee as well as the
Trustees of the Institution, and go backward some fifteen years
to tell something of the history of Mount Wilson, its associations
with astronomy, and how Hale chanced to become interested in
it, and to take the steps he did to bring its possibilities to the

, attention of the Trustees of the Institution.

The idea of establishing an observatory on Mount Wilson,
or Wilson’s Peak as it was known in earlier years, although its
shape is far from that of a peak in the usual sense, did not originate
with Dr. Hale. As early as 1886 E. F. Spence, a Los Angeles
banker with an interest in astronomy, had suggested to Presi-
dent Bovard of the University of Southern California the possi-
bility of providing the University with a great telescope, larger
than any other in the world, to be located at the best possible
site. Bovard was enthusiastic over this ambitious project, and
immediately wrote to Pickering at Harvard for advice on pro-
cedure. Pickering too was greatly interested, and when he knew
that Spence had promised a gift of $50,000 toward the project,
he suggested that a provisional order for two optical glass disks,
to form the objective of a 40-inch refracting telescope, be placed
with the firm of Alvan Clark and Sons, opticians, of Cambridge-
port, Massachusetts. This firm had made the 36-inch lens of the
Lick Observatory. All of this occurred in June 1887. Since
Mount Wilson seemed to be the most promising site available,
Pickering agreed to send out an expedition from the Harvard
College Observatory equipped with a 13-inch photographic tele-
scope “to test the atmospheric qualities at that altitude for
telescopic observations.”

In January 1889 the Harvard expedition arrived in Pasa-
dena, and soon afterward went up Mount Wilson. The party
consisted of President Bovard, W. H. Pickering of the Harvard
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staff, Alvan Clark, and Captain T. E. Fraser, the able superin-
tendent of construction of the Lick Observatory. As a result of
their trip the party returned full of enthusiasm over the site and
the project. The Trustees of the Spence Observatory, a newly
organized group, gave a preliminary order to Alvan Clark and
Sons for a 40-inch telescope, and in addition a 24-inch double
achromatic photographic telescope. The final contract was signed
about a month later. Mr. Spence made over to the Board of
Trustees a valuable piece of property at what is now the corner
of Figueroa and Sixth streets, Los Angeles, and the deed of
trust was executed on January 22, 1889, and recorded in the
archives of Los Angeles County. Meetings and banquets were
held for the purpose of promoting the observatory, and a number
of gifts ranging up to $20,000 were pledged. It is of interest that
John A. Brashear attended one of these banquets while on a
western visit, and even went up on Mount Wilson.

The result of the negotiations was that Alvan Clark sent an
order to the well-known firm of optical glass manufacturers,
Mantois et Cie., in Paris for the two 40-inch disks, one of crown
glass, the other of flint. The crown disk was cast successfully
the same year, and exhibited at the Paris Exposition of 1889,
where it attracted the interest of President Carnot of France.
At the close of the Exposition it was shipped to Alvan Clark and
Sons for figuring. Soon afterward the flint glass disk was also
cast and delivered.

In the light of future developments, and with the benefit of
hindsight, it is easy to question the wisdom of promoting so
costly an undertaking on so slender a financial basis. Some other
scientific and educational projects have been carried through suc-
cessfully in a somewhat similar way, but the timing in this par-
ticular case proved to be most unfortunate. The structure of the
great financial period of speculation in southern California, which
many individuals had thought would continue indefinitely, had
already begun to totter, and soon matters went from bad to worse.
The funds for constructing the telescope largely disappeared, as
many of those who had supported it found it impossible to meet
their commitments. Even the property in Los Angeles given by
Mr. Spence became involved in litigation which ended in a heavy
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loss. Some small payments had probably been made upon the
two glass disks for the 40-inch, but these were insufficient to cover
the cost of optical figuring, and the disks remained the property
of the Alvan Clark firm. It soon became evident that the project
in its original form would have to be given up, or at least post-
poned and modified.

One aspect of this gloomy picture, however, had nothing to
do with the financial situation and may be regarded with much
satisfaction. This was the universal support which the plan of
building the large telescope received from astronomers through-
out the United States and abroad as well. Of particular interest
was the attitude of Professor Holden, Director of the Lick Ob-
servatory of the University of California. The Lick Observatory
had the largest existing refracting telescope in the world, 36 inches
in diameter, and there can be little doubt that the childish element
of rivalry and the desire to supplant the northern California
instrument by one slightly larger were introduced by the southern
California supporters of the project. Holden’s attitude was a
most generous one, and deserves to be quoted. In a letter of
October 1888, he wrote to E. C. Pickering of Harvard, who was
a strong supporter of the plan, as follows: “I entirely agree with
your ideas, and shall forward them if I am asked. One thing
you may be sure of is that we shall heartily cooperate with any
plan and shall not waste any time in doing what can be better
done elsewhere. If there are two large telescopes here [in Cali-
fornia] there should be twice the work done, that is all. Still I
entirely agree with you that new forms and new plans of work
should be tried in the new place.” The last phrase of this quota-
tion proved to be prophetic in later years. :

While many American astronomers supported the project for
the new telescope on Mount Wilson, events proved that its most
important result was the interest the plan created in the mind of
a young student, George Hale, enrolled in the class of 1890 at the
Massachusetts Institute of Technology. From Pickering at the
neighboring Harvard College Observatory he learned many of
the details of the plan, and the name of Mount Wilson and its
climatic advantages remained stored in his mind. With especial
interest he followed the successful casting of the two great disks
in Paris, and their optical figuring by Alvan Clark and Sons.
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Time passed and was marked by various happenings, few of
which were of value to the successful carrying out of the plans for
the new observatory. The Harvard expedition of 1889 had com-
pleted its tests of observing conditions on Mount Wilson, and
had made a number of excellent photographs of the southern
Milky Way. Its report, however, as prepared by W. H. Pick-
ering, was none too favorable. This may have been due, in part
at least, to the fact that the winter of 1889 was one of the severest
on record in southern California, with floods in the valley and
heavy snows on Mount Wilson. The report listed as the principal
objections to the site: primitive living conditions, lack of water
supply, prevalence of rattlesnakes, and difficulty in securing a
satisfactory title to land. None of these objections dealt with the
fundamental question of observing conditions in fair weather ; in
later years three of them were eliminated without difficulty and
the rattlesnakes co-operated by moving out to such an extent that
they became an interesting rarity.

During this period rumors of the building of an electric rail-
road up Mount Wilson had been prevalent, but conditions in
general had become less favorable to the observatory project. The
death of Spence in 1892 and the severe illness of President Bo-
vard, of the University of Southern California, had removed much
of the active support for the plan; and before long rumors began
to spread that the two 40-inch disks would be sold if a suitable
buyer could be found. How these rumors reached Dr. Hale,
recently appointed to the staff of the University of Chicago, when
he was attending a scientific meeting in Rochester, and how he
persuaded President Harper of the University to purchase the
disks, form a part of the history of the Yerkes Observatory, and
have been described elsewhere. The story is an interesting one,
and bears several analogies to that of the previous attempt to
establish the new observatory on Mount Wilson. In both cases
the fundamental problem was to secure the strong financial sup-
port required to build the costly mounting of the telescope, the
dome in which to house it, and the auxiliary instruments needed
in its operation. In Los Angeles, however, the project was
launched under unfavorable financial conditions, and in a city
relatively small at that time. Chicago was much larger and old
enough to permit of accumulations of great wealth by many of its
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citizens. There was also a strong feeling of civic pride in the rapid
development of the University of Chicago under the leadership
of President Harper, a man of great ability and vision, with ex-
traordinary energy and perseverance.

So these two enthusiasts, Hale, the young scientist of twenty-
five, and the ambitious Harper, in the prime of life, went out to
beard the financial lions of Chicago. Each had an excellent story
to tell—Hale, on the scientific side, of the discoveries to be ex-
pected from such a great instrument of research; and Harper,
of the added prestige to the University of Chicago of possessing
the largest telescope in the world, and of its attraction for scien-
tific men. They met with many disappointments, some sympathy,
and a wealth of excuses until they came to Charles T. Yerkes, a
man who had made a fortune out of building public transportation
lines on the streets of Chicago, and who later installed much of
the admirable underground system in the city of London. Yerkes
had no apparent interest in astronomy, and the motives which
actuated his great gift are unknown. He provided the mounting
of the telescope, however, and after further negotiations, the beau-
tiful building and dome on the shore of Lake Geneva, Wisconsin,
which house the instrument and bear his name. The telescope
itself-was exhibited at the Columbian Exposition of 1893, but the
Observatory was not completed and dedicated until 1897. Hale
was appointed its first Director, and also Head of the Depart-
ment of Astronomy of the University of Chicago.

The location of the Observatory was determined largely by
the wishes of Mr. Yerkes, who naturally wished it placed some-
where in the general vicinity of Chicago. Since it was given to
the University of Chicago, and was to be operated by it, such a
location would also add greatly to the convenience of administra-
tion. The site was finally selected after considerable investi-
gation, and is probably as favorable as any that could be found
within the central part of the United States. Although the cli-
mate is rigorous, a large refracting telescope normally operates
better under such conditions than does a reflecting telescope of
equal or larger size. The amount of clear sky when observations
can be made is considerably less than in regions where the “wet
and dry” type of climate prevails, but as experience has shown,
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observing conditions at the Yerkes Observatory, particularly on
the sun, are often excellent. This is especially true in the autumn
of the year.

It is interesting, however, to realize to what extent the con-
ception of a large telescope on Mount Wilson remained in the
minds of people. An illustration was the letter written to Hale
by the Mount Wilson Toll Road Company soon after the news
appeared of the purchase of the two 40-inch disks by the Univer-
sity of Chicago. This company operated a trail up the mountain,
and owned much of the land on the summit. Their suggestion
was that the University establish its new observatory on Mount
Wilson. Possibly with some regret, Hale, knowing the wishes
of Mr. Yerkes, was obliged to reply that “it was too far away.”

A development at about this time which greatly strengthened
George Hale’s interest in Mount Wilson was the gift to him by
his father in 1896 of a 60-inch mirror disk for possible use in a
large reflecting telescope. William Ellery Hale was a man of
broad interests and insight, with a full appreciation of the char-
acter of his gifted son. He had encouraged him from boyhood
to follow his scientific interests, and had supplied him with a
small telescope and much other equipment to aid in his work.
Had it not been for the father’s sudden death soon after he made
his gift of the large mirror, he would probably have assisted
greatly in providing for the construction of its mounting. As it
was, the mirror was stored in the basement of the Yerkes Ob-
servatory, awaiting the arrival of a possible donor. Hale made
numerous attempts to find such a donor, and among others he
wrote to Mr. Griffith of Los Angeles, who later made the mag-
nificent gift for public use of Griffith Park, the Planetarium, and
the Griffith Observatory. At this time, however, Griffith was not
interested, possibly because he realized that so large and com-
plex an instrument as a 60-inch telescope could not be operated
by the general public.

The years between the completion of the Yerkes Observatory
and Hale’s final departure for California were active ones, both
scientifically and administratively. He organized a highly compe-
tent staff which included the distinguished visual observers,
Barnard and Burnham, but he was hampered in much of his
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Pack train on Mount Wilson trail (1905).
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work by lack of funds. Yerkes had made no provision for en-
dowment of the Observatory, and all of the costs of operation
fell upon the University of Chicago. The University was grow-
ing rapidly and its expenditures were heavy. The gifts which it
received were spent mainly for construction on the Chicago
campus, many of them being specifically earmarked for this pur-
pose. So as the Observatory went into full operation it became
increasingly difficult to provide accessory instruments and the
assistants and computers needed to study and analyze the photo-
graphic records obtained with the large telescope. The Univer-
sity provided the salaries of the members of the permanent staff
and the costs of operation, but for other purposes Hale was obliged
to seek small gifts from many different sources. An expedition to
observe the total solar eclipse of 1900 was financed entirely in
this way. He also made application for grants for special instru-
ments to several learned societies having funds available for
scientific research, and the names attached to several instruments
still in use at the Yerkes Observatory, like the Bruce spectro-
graph and the Rumford spectroheliograph, bear witness to their
origin. The Snow telescope, which was later purchased by the
Mount Wilson Observatory and is still in active use at Mount
Wilson, was a gift from an individual, Miss Helen Snow of Chi-
cago. Hale did not enjoy the solicitation of funds, and would
never have desired to be a college president, but he was most
effective in the process, as future events abundantly proved. He
also begrudged the amount of time it took away from his scien-
tific research, the ruling passion of his life.

Hale’s scientific work at the Yerkes Observatory was chiefly
on the sun. The sun had interested him from childhood, and he
often called himself later a “sun worshiper.” Starting with visual
observations of sunspots, he soon became fascinated with the solar
spectrum, and familiarized himself with its structure and wealth
of detail. He read all the literature he could find on the subject,
and, partly with apparatus which he built himself and partly with
that which his father gave him, he built up a small research labo-
ratory. This developed later into the Kenwood Observatory,
where he carried on solar research of the very first order. His
inquiring mind, in combination with his knowledge of instru-
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ments and design, led him to develop new methods for analyzing
the solar atmosphere, and studying the nature of sunspots and
other phenomena of the sun’s surface. His invention of the spec-
troheliograph in 1892 opened a new field in solar research by
making possible the separation of the individual gases which con-
stitute the atmosphere of the sun, and the study of their distri-
bution, forms, and motions.

These investigations he continued at the Yerkes Observatory
with more powerful equipment and with great success. The large
Rumford spectroheliograph, designed by Hale and built mainly
in the Observatory machine shop, proved to be one of the most
valuable instruments of its day for the study of the sun. It was
attached to the lower end of the 40-inch telescope, and photo-
graphed with a single exposure the entire 6-inch image of the
sun provided by the great lens. Hale also built a solar spectro-
graph, and with it discovered the green carbon fluting in emis-
sion at the edge of the sun. In fields other than solar investigation
he organized a new department for the accurate measurement of
the distances of stars by photographic methods. This was in the
able hands of Frank Schlesinger, and utilized to great advantage
the length and light-gathering power of the 40-inch telescope.
Hale organized as well a photometric program on faint variable
stars, and, with the aid of his assistant Ellerman, undertook an
extensive study of the spectra of a special group of stars, known
as the carbon stars. On the instrumental side there was built,
under Hale’s direction and in accordance with Ritchey’s design,
a 24-inch reflecting telescope for celestial photography. The great
advantages of this type of completely achromatic telescope had
long been recognized by Hale, and had recently been demon-
strated by the remarkable performance of the Crossley reflector
at the Lick Observatory.

During these years Hale’s active mind had been considering
problems relating to the future progress of astronomy. A few
of the conclusions and principles at which he had arrived may be
listed under four headings:

1. That major instruments should be built with a view to the
problems in mind, and not problems selected for instruments
already existing. In most American observatories the latter was
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true. The Lick and Yerkes observatories were cases in point.
Great telescopes had been given to both institutions, and the
problems had to be chosen according to the capabilities of the
instruments. However skillfully this was done, and in both in-
stances it was done most skillfully, the effectiveness could rarely
be as high as it would have been had the instruments been built
to fit the problems. A

2. That the future of larger telescopes lay with the reflector
rather than the refractor. Apart from considerations of costs and
practicability, it was clear that with the 40-inch refractor the
point of diminishing returns was already in sight, with the loss
of light, and especially of photographic light, through absorption
of the glass lens, beginning to balance the increase of light-gather-
ing power through increased size.

3. That physics and astronomy should be more closely allied,
so that the results found in one field could, if possible, be applied
to the other. Hale thought of this particularly in connection with
spectroscopy, where studies of the behavior of spectral lines under
controlled conditions in the laboratory might be used to interpret
phenomena observed in the sun and stars. So he advocated a
small physical laboratory as an adjunct to a large observatory.

4. That the coelostat-type of telescope be used for solar in-
vestigations and possibly for some stellar spectroscopic observa-
tions as well. In the past the coelostat had been relegated to the
lowly position of being used at solar eclipses and forgotten in
the intervals between them. The sun is bright so that no large
mirrors are required, no elaborate mounting is needed, and the
parts are accessible and readily adjustable. Most important of
all, the image of the sun or star can be brought into a laboratory
room and studied with auxiliary instruments of any desired size
or length since they are stationary in position. Spectroscopic
observations of the sun, for example, require instruments of high
resolving power and great length, and hence cannot be attached
to the moving end of even a 40-inch refracting telescope.

Hale was thinking about these and many other questions
raised by his experiences of the past few years at the Yerkes
Observatory, and was especially concerned about two. One was
the problem of completing the figuring of the 60-inch disk and
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mounting it as a reflecting telescope. No donor for this costly
project was as yet in sight. The second problem was the develop-
ment of the solar work. He had succeeded in building a coelostat
type of telescope housed, for reasons of economy, in a temporary
structure of heavy building paper. During preliminary tests a
short circuit in the electric wiring caused a fire which destroyed
most of the building, one of the coelostat mirrors, and a specially
ruled diffraction grating. The gift by Miss Helen Snow of the
building and telescope which bear her name later replaced the lost
equipment, and the optical and mechanical tests of the telescope
proved thoroughly satisfactory. But the fundamental difficulty
of climate still remained. Several of the solar investigations
which Hale had in mind required consecutive observations over
considerable periods of time, and such conditions are relatively
rare in the climate of the central United States. Moreover, the
average humidity at this low elevation is normally high, and
results in considerable absorption of violet and blue light. The
same objections would apply to an investigation which Hale had
long cherished, observations of the spectra of some of the brighter
stars on a very large scale, approaching that of the solar spec-
trum. Such observations would require long exposure times,
probably lasting several nights; and to find such periods of con-
secutive clear nights with the required steadiness of image would
be rare indeed. It soon became clear that to realize the full capa-
bilities of the Snow telescope it would have to be placed at a high
elevation, and in a climate of the Mediterranean type with its
long periods of clear skies and steady air.

One morning late in January 1902 Hale opened his copy of
the Chicago Tribune and read a Washington dispatch announc-
ing the completion of the organization of the Carnegie Institution
of Washington, and expressing the thanks of its Board of Trustees
to Mr. Carnegie for his great gift to the cause of scientific research.
Hale, who understood the possibilities of such an endowment,
could hardly believe his eyes, and said later, “it seemed too good
to be true.” A few months later he received a letter from his old
friend E. C. Pickering of Harvard, asking him to serve upon the
Advisory Committee on Astronomy just appointed by the Insti-
tution. He accepted and so began the long association which lasted
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almost to the time of his death. The function of the Advisory
Committee was to survey the field of astronomy and make recom-
mendations to the Executive Committee upon applications for
grants submitted by members of its own group or by other
astronomers. The Executive Committee would then study these
recommendations, approve them or otherwise, and pass them on
to the full Board of Trustees for final action. The influence of
the Executive Committee was great because the Trustees usually
accepted its carefully analyzed recommendations with little hesi-
tation. Exceptions might occur when the proposed grants in-
volved unusually large amounts. The Executive Committee con-
sisted of seven members, of whom three were those with whom
Hale was most closely associated, and whose advice and judgment
he sought. They were: John S. Billings, Director of the New
York Public Library; Elihu Root; and Charles D. Walcott,
Director of the U.S. Geological Survey, and later Secretary of
the Smithsonian Institution. Mr. Root had inherited a consider-
able interest in astronomy from his father who had been Pro-
fessor of Mathematics and Natural Philosophy at Hamilton Col-
lege. He was known affectionately by his students as “Cube
Root,” and there is some evidence that his later distinguished
son, Elihu, bore at this time the corresponding name of “Square
Root.”

At first, work on the Advisory Committee promised to be
light, because its purpose was, as Hale states, “to recommend a
number of small grants; large and expensive projects were be-
yond our scope.” Before long, however, difficult questions arose,
and it became increasingly hard to reconcile the divergent opin-
ions of the members of the Committee. Among them all Lewis
Boss was the most difficult to convince of the value of astro-
physical research and of the merits of a reflecting telescope. Many
meetings and much correspondence followed until Hale became
wearied, and sometimes even exasperated. It is interesting in
this connection to read the report of the Advisory Committee in
the first YVear Book of the Carnegie Institution for the year 1902.
The whole Committee agreed upon a brief statement in general
terms of some of the needs of astronomy, and upon the desira-
bility of establishing a station or small observatory in the south-

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/abs/1954PASP...66..267A

2PASP. 7166, ZZ67A0

rt

FOUNDING OF MOUNT WILSON 283

ern hemisphere to fill the gap in observational material in this
part of the sky. This statement was followed by a series of in-
formatory appendixes by individual members of the Committee.
Boss dealt with the needs of positional astronomy, primarily from
the observational point of view ; Hale discussed the problems of
astrophysical research and the advantages of the reflecting tele-
scope ; Langley dealt with measurements of solar radiation ; New-
comb summarized the state of mathematical and statistical astron-
omy ; and Pickering gave an excellent picture of the future re-
quirements of stellar photometry and celestial photography.

These appendixes are of much interest, and form documents
of permanent value in the history of astronomy as considered
opinions of a group of the most eminent men in their fields. From
the practical point of view, however, they show the diversity of
interests of the members of the Committee, and the difficulty of
securing agreement upon a project well within the financial re-
sources of the Institution. To have attempted to meet the costs
of all these desirable enterprises, even in the simplest way, would
have required the total annual income of the Institution at this
time. Hale realized this and decided to present to the Executive
Committee at a suitable time two alternative projects. The first
would be the establishment of a relatively small solar observatory,
originally upon an expeditionary basis, at a carefully selected site.
The second and larger project would include the solar equipment
and, in addition, the 60-inch reflecting telescope. Early in 1902
Hale expressed his views in a letter to Billings of the Executive
Committee. After discussing the large telescope he wrote: “I
am under the impression that the Institution does not intend to
undertake large operations of this kind, and therefore I have not
thought it wise to present this project formally. . . . Attractive
as this scheme is to me I never forget that the Yerkes Observatory
must be made a complete success before another large undertaking
can be considered justifiable. Thus a comparatively small appro-
priation to meet the immediate and pressing needs of the Observa-
tory must be regarded as of first importance. If the presentation
of a large plan is liable to jeopardize such an appropriation it
would be better not to bring it forward.”

In accordance with this policy Hale asked for and received a
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minor grant of $4000 for the Yerkes Observatory for the fiscal
year 1902-3 to be used “for measurements of stellar parallaxes,
solar photographs, etc.” At the same time grants of similar order
were made to Boss, Campbell at the Lick Observatory, Newcomb,
Pickering, and a few others. Of particular interest was the grant
made to Boss, Hale, and Campbell for “investigating the pro-
posal for a southern and a solar observatory.” The report on the
use of this grant is made in the Year Book for the year 1903. As
a discussion of problems of positional astronomy and of astro-
physics in the southern hemisphere, and of a solar observatory to
conduct measurements of solar radiation and physical studies of
the sun in the northern hemisphere, this report is a document
of great value. It includes some discussion of sites, and detailed
estimates of organization and costs. The report is supplemented
by the very interesting and important description by Professor
Hussey of the results of his observations of atmospheric condi-
tions at various sites at high elevations along the Pacific Coast
and in Arizona. Among these were Mount Wilson, Mount Lowe,
Palomar Mountain, and Flagstaff. It is doubtful whether a grant
of $5000 was ever put to better use than on this occasion. It defi-
nitely laid the groundwork for future consideration of the various
projects.

In August 1902, Hale, who was Secretary of the Advisory
Committee, received a visit at the Yerkes Observatory which
had important consequences. The Committee had met several
times and had prepared a report, written mainly by Boss, its most
conservative member, expressing some views with which Hale
did not agree. He hesitated, however, to express his disagree-
ment, and as a result he had left out his plan for urging the con-
struction of the 60-inch telescope, to which Boss objected. Hale’s

" visitor who arrived unexpectedly was Walcott, Secretary of the

important Executive Committee of the Institution. Walcott had
heard much of the youthful Hale, but apparently had never met
him. The two discussed the character of the report, and Walcott
familiarized himself with some of the results given by the 24-inch
reflecting telescope. He also saw the 60-inch glass disk lying idle
in the Observatory basement. He then expressed his opinion
strongly that large as well as minor projects should be recom-
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mended in the report, no matter “whether the amount involved
is one hundred thousand dollars a year or five hundred dollars a
year.” From this time onward Hale’s “larger project” received
the unfailing support of probably the most influential member
of the Executive Committee.

The weeks following Walcott’s visit were spent by Hale in
an effort to remove Boss’s objection to a recommendation for the
construction of the large reflector. He emphasized the remarkable
results obtained with the smaller reflectors at the Lick and Yerkes
observatories, and Walcott’s strong statement of his belief that
“a comparatively small number of large grants would produce
more results than a large number of small grants.” Boss re-
mained unconvinced, however, and the final report of the Ad-
visory Committee was in the nature of a compromise, with no
specific recommendation for the large telescope.

After the meeting of the Board of Trustees in December 1902,
and after hearing of the expressions of interest in his plans from
many of its individual members, Hale felt somewhat encouraged,
and decided to make a personal investigation of the sites exam-
ined by Hussey in southern California. In this way he thought
he might be able to prepare a detailed report on observing condi-
tions, transportation, water supply, title to land, and other prac-
tical considerations, and include a reasonably accurate estimate
of the cost of the project. The two most favorable sites seemed
to be Palomar and Mount Wilson. Of the two it is possible that
Hussey himself might have preferred Palomar, if we may judge
from his almost poetical description of the beauty of the mountain-
top and the surrounding country. There were, however, at that
time two serious objections. Palomar was a very isolated moun-
tain, transportation on the mountain trails was very slow and
primitive, and distances were great. Furthermore, there was no
city or town nearer than San Diego, seventy-five miles distant,
in which technical supplies, and especially the resources of a
machine shop, could be obtained. Hussey also concluded that
observing conditions on the sun might be inferior to those on
Mount Wilson because of less ground coverage by brush and
trees.

On June 25, 1903, Hale arrived and had his first view of the
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mountaintop which came to be so close to his heart, and where he
was to spend most of the remaining years of his active scientific
life. He was accompanied by Professor Campbell, Director of
the Lick Observatory since 1901, who was intensely interested
in Hale’s plans and afforded him every assistance within his
power. In preparation for their coming, Hussey, who had ar-
rived a few days earlier, had mounted his 9-inch refracting tele-
scope at a point near the old log cabin known as the Casino. He
had also prepared his visitors for their rugged trip by sending
them the following laconic instructions on how to reach the
mountain from Pasadena: “Take a Santa Fe Railroad train to
Santa Anita station; a bus from Santa Anita to the foot of the
trail ; a burro from the foot of the trail to the summit; the ride
on the burro will take about four hours.” This formula was used
for several years after the establishment of the Observatory and
proved most satisfactory, except that the speed of the burro was
somewhat overestimated.

Observations of the sun’s image were continued for several
days, and greatly to Hale’s delight their quality proved to be
excellent. In the early morning hours, especially, the image was
sharp and clear, with many fine details visible on the sun’s sur-
face. Later in the day the definition usually fell off somewhat,
but still remained reasonably good, and in late afternoon im-
proved materially. Hale was particularly impressed by the great
amount of vegetation which shielded the ground in many selected
sites, and reduced the amount of radiation from the heated sur-
face which is so injurious to the definition of the solar image. He
also appreciated the low wind velocity, another factor in con-
tributing to the steadiness of the image formed by the telescope.
To one who had spent most of his life in the vicinity of Chicago,
average wind velocities of three to four miles an hour on a moun-
taintop came as a pleasant surprise.

On one of these days Hale, Campbell, and Hussey explored
the mountaintop, accompanied by Messrs. Staats and Holmes,
officials of the Toll Road Company which owned much of the land
on the summit. Mr. Lukens of Pasadena, a member of the
U.S. Forestry Commission, was also present, and his intimate
knowledge of the mountains and his full co-operation were of
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great value on this and many other occasions. Hale and Hussey
made numerous descriptive notes regarding the contours of the
top of the mountain, vegetation, building materials, and water
supply, all of which Hale used later in preparing his statements
for the Institution.

Back at the Yerkes Observatory once more, Hale wrote an
enthusiastic letter to Billings of the Executive Committee about
his trip to California. In it he said: “I had been prepared to find
continuous clear weather during the summer months which would
greatly facilitate solar research, as it would render possible daily
observations of changing phenomena. But my experience in solar
work on Pike’s Peak, Mount Etna, Mount Hamilton, and at
various lower stations had not led me to expect a great improve-
ment in the quality of the definition for solar work. I was there-
fore much surprised that the sun’s image, as observed from the
summit of Mount Wilson, is of remarkable sharpness. There
can be no doubt from Professor Hussey’s observations, and those
made by Professor Campbell and myself, that the finest images,
such as we obtain here only a few times in the course of a year,
are as often to be observed on Mount Wilson in the course of a
single week, at least during the summer months. With such defi-
nition it would be possible to extend indefinitely the numerous
branches of solar work which require fine definition.” In the
same letter Hale referred to the practical advantages of Mount
Wilson, which Hussey had pointed out, such as its elevation, the
comparatively flat surface of its summit—providing sites for
numerous buildings—ample water supply, proximity to sources
of supply, and reasonable accessibility. The possibility of an elec-
tric railroad was also mentioned. This would solve all transporta-
tion problems, and in addition Hale had the assurance that if the
electric road were built the Toll Road Company would be willing
to present the Institution with a large tract of land for observatory
purposes. If the railroad plan did not materialize, the existing
trail could be widened into a road without the necessity for fur-
ther engineering. Hale added an estimate of the cost.

With the 60-inch telescope in mind Hale wished to obtain
further information regarding observing conditions at night on
Mount Wilson. So he wrote to Pickering concerning the experi-
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ences of the Harvard expedition of 1889. Pickering, while not
very enthusiastic, replied that atmospheric conditions, although
not entirely satisfactory, were much better than those found in
the eastern United States. During their stay on Mount Wilson,
Hale and Hussey had made a considerable number of observa-
tions which indicated surprisingly good conditions. The partial
discrepancy may be explained by the fact that the Harvard results
were obtained largely during the months of an extremely stormy
winter, while the observations of Hale and Hussey were made in
the latter part of June under the settled conditions of the summer
season.

In October 1903 the complete report of the Advisory Com-
mittee was submitted to the Executive Committee of the Insti-
tution. It contained recommendations for minor grants to exist-
ing institutions, and, in accordance with Walcott’s suggestions,
proposals for the establishment both of a solar observatory at
high altitude, which would include the 60-inch telescope, and of
an observatory in the southern hemisphere. Hale realized that
both of these costly undertakings could not be financed out of
the existing funds of the Institution—perhaps not even one—but
he had considerable hope, shared by a number of the Trustees,
that Carnegie would make a special gift to the Institution on the
occasion of the meeting in December at which he was to be pres-
ent. So when Billings wrote him asking whether the estimated
amount for the solar observatory could be reduced if the whole
grant could not be made, Hale replied: “After a most careful
consideration of the whole matter it appears to me that the scheme
1s a homogeneous one, and that to eliminate any one of the three
principal lines of attack would mean serious loss. The first of
these lines is that proposed by Langley for the study of the solar
constant of radiation. The second is that of solar spectroscopic
work with a large coelostat. The third is that of the large re-
flecting telescope.”

Hale made a strong plea for the retention of the 60-inch re-
flector as an integral part of the solar observatory, saying: “The
story of the origin of the sun and its development is illustrated
in stars of many types which are no less important to a thorough
understanding of its physical constitution than is a direct in-
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vestigation of solar phenomena.” Rather than abandon the whole
plan, however, Hale concludes his letter with the statement:
“It would, of course, be advisable if necessary to take up a por-
tion of the work with the hope that its success might be such as to
lead to further appropriations later. After all that has been said
it remains true that the solar observatory plan is of so much
importance that it ought to be carried out in some form, even if
serious reductions have to be made.”

Shortly afterward a meeting of the Executive Committee was
held and Billings wrote of the results: “After a long discussion
as to ways and means it was decided that with our present funds
we could not undertake the establishment of a solar observatory,
but that it was a matter of great importance and should be pre-
sented, together with the plan for the southern observatory, to
the Board of Trustees, with a strong recommendation that, if
funds can be provided, it should be carried out.” He also added:
“Mr. Carnegie will be present at the meeting of the Trustees
on December 8th, and I shall see him next week before the meet-
ing, and do what I can to induce him to look favorably upon the
scheme. I cannot, of course, venture to predict the result, but
I have considerable hope that he may be inclined to increase the
endowment so that we can carry out both observatory plans.”
This was what Hale had long realized and expected. Everything
depended upon the unpredictable Mr. Carnegie.

The meeting of the Trustees was held and soon afterward
Hale received a telegram from Billings which temporarily de-
stroyed his hopes. It read: “No result as regards solar observa-
tory. Will write.” Carnegie was present at the meeting, and
appeared interested in the discussions which took place, but gave
no indication of any intention to make an additional gift to the
Institution. The conclusion reached by the Trustees was, as
Billings wrote : “It was quite clear that with the present income
of the Institution the matter [the two observatories] could not
be taken up without abandoning several fields of research in
which its members were especially interested, and giving an un-
due proportion of its funds to astronomical work.” The fields
of research referred to were evidently the project for zoological
investigations through dredging operations in the South Pacific
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Ocean under the direction of Alexander Agassiz, Director of the
Natural History Museum at Harvard, and President of the Na-
tional Academy of Sciences at this time; and the establishment
in Long Island of a laboratory for studies in experimental evo-
lution. Both of these undertakings would require grants of very
considerable size, and to some extent commitments had already
been made on one or both of them.

The story of these few months has been given in considerable
detail, partly as an integral part of the history of the establish-
ment of the Mount Wilson Observatory, and partly as an illus-
tration of Hale’s reaction to a severe disappointment. He had
worked intensely, had prepared a convincing case for the plan
he had in mind, and had enlisted the support of many of the
most influential Trustees, but the project was apparently beyond
the resources of the Institution at that time. After a few days
of discouragement his spirits began to rise. It might yet be pos-
sible to work more slowly, establish a small solar observatory,
and count upon the results growing out of it to enlist the future
support of the Institution. In this he was encouraged by Billings
and Walcott.

So he reached the conclusion that he would at once return to
California, where the attraction of Mount Wilson, and of the
excellent observing conditions he had found there, was always
present in his mind. Another factor which determined his deci-
sion was the illness of his young daughter Margaret, who was suf-
fering from asthma at this time, and for whom physicians had
advised a milder and dryer climate than that of southern Wis-
consin. On December 20 he arrived in Pasadena and rejoined
his family who had preceded him by a few weeks. An interesting
coincidence is that the date of his arrival corresponded to the
exact day, one year later, when he received formal notification of
the action of the Board of Trustees in approving the establish-
ment of the Observatory.

Fortunately the winter in southern California was a compara-
tively open one, and Hale basked in the sunshine and planned
for the future. The most serious problem was, of course, the
financial one. In a letter to Professor Goodwin, a close friend
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and classmate at college, he wrote: “I have decided to undertake
to secure funds to set up the Snow telescope there [at Mount
Wilson] this spring. . . . If we can get good results with it the
chances of another gift from Carnegie to the Institution will be
improved. If he makes no additional gift I am almost certain I
could get a grant from existing funds to continue the work as
an expedition from the Yerkes Observatory.” He was much
encouraged at about this time by receiving a letter from Horace
White of New York, a trustee and also a close friend of Mr. Car-
negie. During a game of golf he had asked Carnegie about the
prospects for the solar observatory. Carnegie spoke of it with
interest but said: “We can’t do everything at once.” He thought
Alexander Agassiz must be helped first for various reasons which
he gave, and that the observatory would probably be “the next
thing on the list.” By this he meant the list of the Institution
projects.

During these days Hale kept a series of diaries in which he
recorded his activities, observing conditions, and much miscel-
laneous information. He spent considerable time in making draw-
ings for the proposed Snow telescope house, and plans for re-
modeling the old Casino and making it not only habitable but
comfortable. These he sent to Ellerman, his old friend and as-
sistant at the Kenwood and Yerkes observatories, since he was
already planning to bring Ellerman to Mount Wilson within a
few months. As permanent members of the Yerkes staff, the
salaries of Hale and Ellerman were provided by the University
of Chicago, but otherwise no funds were available, and Hale met
these early expenditures personally. He established what he
called the “Mount Wilson Fund,” and 1in its records listed such
gifts as he could obtain, together with expenditures directly
chargeable to scientific work. Whether he would secure reim-
bursement in the future evidently depended upon the action of
the Institution on the solar observatory project, but he did not
hesitate to take the chance, and was quite willing to face the pos-
sibility of continuing his investigations in a small private observa-
tory of his own. His brother, an attorney in Chicago who was
kept in touch with all of Hale’s plans and gave him much en-
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couragement, did not hesitate at times to shake his head and call
Hale the greatest gambler he had known. No doubt this was
with a slight smile on his face.

At about this time Hale paid a call upon John D. Hooker of
Los Angeles, to whom Professor Campbell had sent a letter
introducing Hale. A former resident of San Francisco, Hooker
had been one of the founders of the California Academy of
Sciences, and had a considerable interest in science. Hooker
soon afterward agreed to defray the costs of bringing Professor
Barnard and the Bruce photographic telescope from the Yerkes
Observatory to Mount Wilson. At the lower latitude and higher
elevation this gave Barnard an opportunity to photograph por-
tions of the Milky Way previously out of reach, and so to com-
plete an important atlas which he had had in mind for several
years. Hale’s call upon Hooker also bore fruit in later years
when Hooker became the donor of the glass disk for the 100-inch
telescope to which his name is attached.

An unexpected obstacle to Hale’s plans, but one not serious
1n its consequences, arose from the objection of Miss Helen Snow
of Chicago, donor of the Snow telescope, to its removal from the
Yerkes Observatory to Mount Wilson, even on a temporary
basis. Some rather protracted negotiations followed, in which
President Harper, of the University of Chicago, and Professor
Frost, Acting Director of the Observatory in Hale’s absence, took
part. Frost, always highly conservative in his views, was inclined
to favor further tests of the instrument at the Yerkes Observa-
tory, but wrote that he would not stand in the way of its removal.
Hale, who desired above all else to have a satisfactory, even if
smaller, telescope at work on Mount Wilson, then decided to
substitute temporarily the “Wadesboro” coelostat and telescope,
so-called from its having been designed and used for the total
eclipse of the sun at Wadesboro, North Carolina, in 1900. Though
smaller than the Snow telescope it gave excellent images of the
sun of adequate size for study. So he asked Frost to have this
telescope sent to Mount Wilson, and this was done. He planned
to erect it on temporary piers and make regular observations
until a decision was reached about the Snow telescope.

This period was an extraordinarily active one for Hale, both
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physically and mentally. In spite of anxiety about the future
his health was excellent ; he took an active part in the minor con-
struction in progress, and made many long walks along the
mountain trails and even into canyons where no trails existed.
He combined to an interesting extent the joys of the nature lover
with those of the pioneer. On the one hand, he looked with delight
on the changing views, the color of the sunsets, and the restless
motions of the billows of fog which covered the valley; on the
other hand, he studied the features of the mountaintop, examined
possible building sites, the sources of water supply, and the char-
acter of building materials, such as stone and sand. The wide
range of his thoughts is well illustrated by two entries in his diary.
Realizing the distortional effect of the heat of the sun on glass
mirrors, he was much interested in the experiments of Dr. Elihu
Thomson on the fusing of quartz. The very low coefficient of
expansion of this material would allow mirrors made from it to
remain nearly undistorted when exposed to the sun’s heat. So
he wrote to Walcott asking for a special appropriation of $3000
from the Institution to enable Thomson to continue his investi-
gation. The grant was made.

At what might perhaps be considered the other end of Hale’s
scale of thinking was his inquiry into the price of burros. This
was a most pertinent question because all mountain transportation
at this time depended upon this useful animal and his close rela-
tive, the mule. So on one of his trips down the mountain Hale
asked a pack-train driver about current prices. The diary records
the answer : “unbroken burro, $15; broken to trail, $35; cost of
food, 15 cents a day; extreme length for packing, 10 feet.” Hale
had, not far from this time, suffered the experience of having a
burro, carrying a diffraction grating packed in a box on his back,
lie down on the trail and roll over. Hence Hale’s conclusion was
that the considerable difference between the price of the “broken”
and the “unbroken” burro was none too much for the labor of
training these highly opinionated animals.

Late in March 1904 Ellerman arrived, and the two old friends
went up Mount Wilson in a blinding snowstorm. The fine weather
of the past few months had broken, and there was considerable
rain and snow during the next weeks. They were, however, com-
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fortably housed in the Casino, the remodeling of which, together
with a huge stone fireplace, had been completed recently. The
fireplace was laid by George D. Jones, a stonemason by trade,
and this was Hale’s first meeting with one who, as Superintendent
of Construction in later years, built nearly all of the numerous
buildings of the new observatory. The Wadeshoro coelostat
arrived at about this time from the Yerkes Observatory, and
active work was begun on the piers which were to support the
instrument. Itslocation was near the Casino on the hill where the
Mount Wilson Hotel now stands. Hale was extremely anxious
to obtain photographic observations with a horizontal telescope
of at least moderate size in order both to convince himself of
observing conditions for the sun and to present photographic evi-
dence to the members of the Executive Committee at their forth-
coming meeting.

On April 12 Hale left for Washington to attend the meeting
of the National Academy of Sciences. Stopping in Chicago he
visited his brother, and there received the good news that Miss
Snow had withdrawn her objections to the temporary removal
of the Snow telescope to Mount Wilson, and that Frost was also
in agreement. This solved one somewhat troublesome question,
but left the financial problem largely untouched. Yerkes had
discontinued the very modest sum used to pay the salaries of
three or four computers and assistants at the Yerkes Observa-
tory, and some kind of reorganization was necessary. Hooker
was doing what he could to secure funds for Mount Wilson, but
no considerable amount could be expected from this source. There
was every reason to believe that Hale’s request for a grant of
$10,000 to bring the Snow telescope to Mount Wilson would be
acted upon favorably by the Executive Committee in April; but
this sum would by no means be adequate to cover the costs of
completion and operation of even a comparatively small observa-
tory upon an isolated mountaintop. The problem was very similar
to that which he had faced after the meeting of the Trustees of the
Institution in December 1903, when no action had been taken on
the project of a solar observatory. The costs, however, would be
larger because of the larger telescope and installation involved.

Hale thought very seriously on these problems during his
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George E. Hale on Mount Wilson (1904).

G. E. Hale, G. W. Ritchey, J. D. Hooker (1907).
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Pier of the Snow Telescope (1904).

PAsaDENA AND MouNT WILsON

The old toll road winds up to the top of Mount Wilson, at the upper
left. The highest snow-capped peak is Mount San Antonio twenty-five
miles away (alt. 10,080 {t.).
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journey across the country to the National Academy meeting, and
reached a decision which was characteristic of the man and of
his courage. He decided to place the Snow telescope in a perma-
nent steel building, to install an electric power plant, to plan a
“monastery” for living quarters, to provide a water system and
pumping plant, to operate a small instrument and optical shop in
Pasadena, and to enlarge the staff. He would use the Institution
grant of $10,000 as far as it would go, and for the remainder of
the cost he would make himself personally responsible. He would
also carefully guard, through legal agreements, the University
of Chicago and the Yerkes Observatory, together with the
Carnegie Institution, from any possible loss. The financial situa-
tion, accordingly, was as follows: if the Institution at its Decem-
ber meeting took no action, as had been the case in 1903, Hale
would be heavily involved personally; if the Institution acted
favorably upon the “smaller” plan for a solar observatory ex-
clusively, he would be reimbursed for the capital expenditures he
had incurred; if the “larger” plan, which included the 60-inch
telescope, were approved, there would be ample funds for all
purposes.

After the Academy meeting he had a few conversations with
Walcott and Billings in Washington and New York, and received
word of the approval by the Executive Committee of the grant
for bringing the Snow telescope to Mount Wilson. Walcott was
as cheerful and helpful as ever, and inclined to be reasonably
hopeful about the action of the Board of Trustees at their coming
meeting in December. Billings, however, was much less en-
couraging, and emphasized the size of the amounts for which
Hale was asking. In after years Hale believed that much of this
attitude was put on for the occasion, perhaps to prevent the young
man’s hopes from rising too high. Certainly Billings was a strong
supporter of Hale’s plans throughout all the negotiations.

With a mixture of hopes and fears Hale returned to Chicago.
Here he had an interview with President Harper, and told him
of the progress made so far on the Yerkes expedition and of his
hopes for the establishment of an independent observatory by the
Carnegie Institution. They drew up a list of terms of agreement,
which Harper recorded, dealing mainly with salary adjustments
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and similar matters at the Yerkes Observatory, necessitated by the
Mount Wilson expedition. The last and most important clause,
as noted by Harper, was: “It is understood that in case the
Carnegie Institution decides, as a result of a new gift from
Mr. Carnegie, to establish a solar observatory of their own, this
work will naturally be replaced by such an observatory.” The
words ‘“this work,” of course, refer to the Yerkes expedition.
This clause, as Hale interpreted it, meant that, in case the new
observatory were established at Mount Wilson, he would neces-
sarily cease his connection with the University of Chicago, and
resign as Director of the Yerkes Observatory. A long and diffi-
cult correspondence followed, since Harper took the opposite
point of view in spite of the opinions of several of the Trustees
of the University, and the interpretations by legal authorities.
It can only be said that Harper was extremely loath to lose Hale
and that he was probably already suffering from the disease which
caused his early death.

Hale left Chicago early in May, accompanied by Ritchey and
Adams, and his spirits rose rapidly as he turned his face west-
ward. His daughter’s health had improved greatly, and much
work awaited him on Mount Wilson of the type in which he took
the greatest pleasure, planning, designing, and construction on
an almost unexplored mountaintop. On June 6 he had a meeting
with the Board of Directors of the Mount Wilson Toll Road
Company to discuss the leasing of a portion of the summit of the
mountain for a long term of years. He met with excellent co-
operation, and the negotiations were cordial throughout. The
lease, which was signed on June 13, was for ninety-nine years
free of rent, and provided for an equal division of any water supply
which might be developed. The area of land selected, on which
full agreement was reached, consisted of some forty acres on
the east end of the mountain. It included many excellent building
sites, and ample room for almost indefinite expansion. From the
point of view of the observatory’s work it had the advantage of
being some distance away from the end of the trail and the limited
area within which the casual visitor would reach the summit by
road or possible electric railroad.

The Wadesboro telescope was in operation by this time, and
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Hale’s diary is full of interesting notes on observing conditions,
and various experiments to improve them by shielding the hori-
zontal tube through which the light passed. One very brief note
of exceptional interest was made on June 12. It reads: “Dis-
cussion with Adams on use of high tower and no tube.” This
was the origin of Hale’s conception of the tower telescope, which
was built on Mount Wilson shortly afterward. This form of
telescope, with the sunlight intercepted at a high elevation and
projected downward in a vertical beam, has been adopted widely
for solar investigations by observatories all over the world.

Some of the incidents of this busy summer have been de-
scribed previously in these Publications* Much was accom-
plished, owing largely to the co-operation of the workmen, who
were nearly as much interested in the progress of the work as
were the astronomers themselves. The original “monastery,”
later destroyed by fire, was planned, built, and occupied ; a gaso-
line engine and electric generator were installed ; a water pump,
reservoir, and pipeline were set in place and completed ; and the
piers for the Snow telescope, including the great south pier nearly
thirty feet in height, were laid ready for the erection of the steel
building. Several noted visitors enlivened the days on the moun-
tain that summer, among them Arrhenius, the famous Swedish
scientist, Professors Goodwin and Noyes, of the Massachusetts
Institute of Technology and classmates of Hale, and Professor
and Mrs. Turner of Oxford University. Owing to the lack of
accommodations before the completion of the monastery, the
Turners stayed in the powerhouse, a small wooden building but
the only one available at that time, and enjoyed themselves hugely
in the company of the gas engine.

In mid-September Hale left for the East. He stopped at the
Grand Canyon, and attended various scientific meetings held at
the St. Louis Exposition, arriving in Washington early in Octo-
ber. Two interesting developments had occurred at the Carnegie
Institution. The first was the resignation of its first President,

* Editor’s Note: For a story of the first years of the Observatory, see
“Early Days at Mount Wilson” by Walter S. Adams, Pub. 4.5.P., 59,
213, 285, 1947.
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Dr. Gilman. This was to be formally presented at the meeting
of the Board of Trustees in December, and a new President was
to be elected. The second development was the decision of Alex-
ander Agassiz, for various reasons, not to accept the grant of
$40,000 together with certain commitments for future years, for
his investigations in the South Pacific Ocean. Hale had heard
rumors to this effect when he was at St. Louis, and they were
now confirmed by Walcott. This meant that the grant would
revert to the Institution, and the funds would become available.
Walcott then invited Hale to be present at the meeting of the
Executive Committee and state his case. He did so, mentioning
both the “larger” and the “smaller” plan, with estimates of the
cost of each. He made no written application for more than
$65,000 for the following year, and $25,000 to $40,000 per year
for operation and new instruments. The members of the Com-
mittee showed deep interest and asked many questions. Hale
must have been considerably gratified when, after describing the
work in progress on Mount Wilson, he found on the part of the
Committee “no suggestion of criticism for spending $27,000 in
advance of the appropriation.”

Back in Pasadena Hale soon went up the mountain to see
the state of the work in progress. The monastery was well ad-
vanced and could soon be occupied, but because of delays in the
delivery of steel the building for the Snow telescope was still far
from complete. Recently this building had been enlarged to a
length of 150 feet to provide for the use of a very large image of
the sun. Naturally Hale’s thoughts at this time were mainly on
the final recommendations of the Executive Committee of the
Institution to the Board of Trustees, and he had asked Walcott
to telegraph the results of its meeting. The answer came on
November 2: “The Executive Committee will recommend a grant
of $150,000 for the solar observatory for next year. This would
be followed by the same amount the second year.”

Hale was overjoyed. It meant, of course, the adoption of his
larger plan, with the construction of the 60-inch telescope, and
of a new, large, well-equipped solar observatory with the acces-
sories which he had planned for years. He had great confidence
that the recommendation would be adopted by the Board of
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Trustees, because they had been favorably disposed toward the
project before, but had been prevented from acting by lack of
sufficient income. Now with considerable reversions available
the answer might be quite different. His conservative brother,
however, suggested caution. The grant was very large, the largest
the Institution had ever made; and the full Board of Trustees
with many members might well overrule the recommendation of
its Executive Committee with but few. So the trying weeks
passed in mingled hope and uncertainty until December 13, when
the Board of Trustees was to meet in Washington.

Several questions occupied Hale’s mind during these few
weeks. One was the persistence of his difficulty with President
Harper regarding Hale’s relationship to the University of Chi-
cago in case the Carnegie Institution established a new observa-
tory. Hale felt that his previous agreement with Harper had
made his position perfectly clear. He would resign from the
Directorship of the Yerkes Observatory to take up his new work ;
but Harper refused to accept this view. Hale wrote to Frost on
the subject and presently received the reassuring answer : “I had
my talk with President Harper yesterday, and everything will
be fixed up all right.” Hale still had some misgivings, however,
and with good reason as appeared later.

An interesting correspondence with Professor Campbell took
place at this time. Campbell, with his experience at the Lick
Observatory in mind, wrote: “By having only the observers on
the mountain the Director will be saved many administrative
difficulties and considerable expense.” This advice was quite in
line with Hale’s own views, and had already been adopted in the
building of the monastery. Campbell went on to speak of the dis-
advantages of an electric railroad, a project also under considera-
tion at Mount Hamilton, emphasizing the difficulties of control
of the general public, and possible interference with some of the
scientific work, such as magnetic observations, for example. Hale,
who had previously been somewhat favorably disposed toward
an electric railroad up Mount Wilson, as a solution of the trans-
portation problem, seems to have been convinced by Campbell’s
arguments, and reverted to the plan of a wagon road. In this
correspondence both men were in complete agreement that, no

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/abs/1954PASP...66..267A

2PASP. 7166, ZZ67A0

rt

302 WALTER S. ADAMS

matter what the action of the Institution on the major project,
the minor grants to aid in the operation of several existing ob-
servatories should be continued if possible.

Time passed slowly during these anxious days, but finally

Qarnegie Justitniion of Washingtan

WASHINGTON, D. C.
'

December 20, 1904,

My dear Professor Hale:

As seen by the enclosed offical communications,
the grant you have desired for the Solar Observatory
has heen nmade.

I beg to assure you of my warm interest in the
great enterprise you have undertaken, and also to assure
you that it will be my earnest endeavor to codperate with
you in all the work that may come in the years that are
before you,.

With best wishes for the Jew Year and for the
prosperity of astronomical work on the Pacific Coast,

I am

Sincerely yours,

7V e

Professor George E. Hale,
Mount Wilson, California.
Fi1G. 1.—Letter from R. S. Woodward, President of the Carnegie Insti-

tution of Washington, to George E. Hale, announcing the grant for the
Mount Wilson Solar Observatory.
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December 13 came and the meeting of the Board of Trustees in
Washington. The news was favorable but not quite final. The
Trustees had just elected a new President of the Institution,
Dr. Robert S. Woodward of Columbia University, and thought
it most desirable that he should be fully informed of their pending
action on the large grant to Mount Wilson. They approved the
grant, accordingly, but provided that their decision should also
be subject to approval by the Executive Committee after a con-
ference with President Woodward. This meeting was to take
place a week later. “So,” said Walcott in his telegram, “I shall
lie low until then.” Hale tried to do the same to the best of his

-ability, but it was difficult.

On December 20 he started up Mount Wilson, riding a mule
and no doubt speculating upon affairs in Washington. At Mar-
tin’s Camp, a small mountain resort about a mile below the
summit, he was called to the telephone, a rudimentary affair with
a single iron wire, and a telegram from Walcott was read to him.
The Executive Committee, with the full approval of President
Woodward, had appropriated $150,000 a year for two years, and
had given assurance of generous support in the future for addi-
tional construction and maintenance. The full name of the new
institution was to be The Mount Wilson Solar Observatory of
the Carnegie Institution of Washington, a name which it bore
until, with the completion of the 100-inch Hooker Telescope, the
word “Solar” was dropped for obvious reasons.

It is peculiarly fitting that Hale should have received this
news on his way up Mount Wilson, and on the trail where he had
done so much of his thinking and planning for the future. We
may well take leave of him at this, one of the high points in his life
when his great dreams had come true. Many thrills and satis-
factions lay before him in his scientific work, but he always re-
membered the message he received this day on the slopes of his
cherished mountain.
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