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The history of the origin and development of the Mount
Wilson Observatory is primarily the story of the insight, enthu-
siasm, and courage of a single individual. Those who were
fortunate enough to be associated with George Hale at the
Yerkes Observatory, and to come with him to California when
the Mount Wilson project began to develop, had long recog-
nized these qualities as well as the rare personal charm and
highly cultured intelligence which made him such a delightful
companion on every occasion. But even they were hardly pre-
pared for his reaction to the novel and primitive conditions
which were encountered during the early years on Mount Wil-
son. Apparently combined with a deep-seated love of nature
in every form was the spirit of the pioneer, whose greatest joy
is the adventure of starting with little and taking an active
personal part in every phase of creation and growth. To both
of these inborn characteristics of Hale, Mount Wilson in 1904
offered a rich field and full scope for their employment.

It is difficult for anyone in later years to realize how simple
were conditions in southern California when the first steps were
taken in the establishment of the Mount Wilson Observatory.
Pasadena was a town of about fifteen thousand inhabitants
spread widely over a large area. Open country with vineyards
and orange groves intersected by rambling dirt roads occupied

* Although these reminiscences were written for the staff of the Mount
Wilson Observatory, we think others will also enjoy them, even if the
local names have less significance—S.B.N.
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what is now the closely built area along North Lake Avenue,
while eastward of this street were only occasional farmhouses
and small dwellings set in a semidesert environment. Small
private water companies furnished a more or less intermittent
service to their subscribers, and water shortages followed almost
invariably upon winters of deficient rainfall. A prominent and
rather amusing feature of what might be called the business
district of Pasadena, then essentially limited to Colorado Street
between Fair Oaks and Marengo Avenue, was the elevated
wooden structure beginning at Colorado Street and extending
southward as far as the Raymond Hill. This was a portion of a
proposed cycleway by means of which residents of Pasadena
could, for a moderate toll charge, ride their bicycles into Los
Angeles over a wooden runway free from the difficulties of
roads deep in sand and the inconveniences of horse-drawn
traffic. The enterprising company which conceived this project
was so unfortunate as to start operations just at the beginning
of the motorcar age, but may be said to have anticipated to some
degree the modern Parkway.

As might be expected, access to Mount Wilson and condi-
tions on the mountain top were equally simple and verged upon
the primitive. Two trails led to the summit; the first, the old
Indian trail leading from Sierra Madre up the canyon of the
Little Santa Anita stream; and the second, the trail built by
the Pasadena and Mount Wilson Toll Road Company, begin-
ning at the mouth of Eaton’s Canyon in Altadena and zigzagging
up the rugged southern face of the mountain range. The am-
bitious name of “toll road” was given to this trail, averaging
about two feet in width, but it was not until it was widened by
the Observatory in 1907 to provide for the transportation of
the 60-inch telescope that it became in any sense an actual road.
The two trails were for many years familiarly known as the
“old” and the “new” trails, respectively.

On the summit of the mountain the only building was the
so-called “casino,” a log cabin, built of cedar logs in 1893 and
abandoned after a few years. At the time of Hale’s first visit
to the mountain in 1903 the roof had partially fallen in, and
he often spoke of the first night he spent within the building
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lying on a cot and watching the stars crossing a hole in the
roof some twenty feet in length. The heavy log walls, however,
were in good condition, and it was clear that simple repairs
would make the cabin at least temporarily habitable for a small
group. Two mountain camps were not far away: Martin’s
Camp, which was open throughout the year, on the saddle of
the ridge joining Mount Wilson and Mount Harvard, and
Strain’s Camp on the north side of the mountain near the springs
producing the main water supply. Both camps were small,
especially Martin’s Camp, and consisted of a few cottages sup-
plemented by tents. Strain’s Camp, which was open only during
the summer months, had an attractive location in a grove of
large incense cedar trees. It was a favorite vacation resort
during the warmer months of the year. The camp was named
after a pioneer who lived on Mount Wilson for several years,
developed the water supply, built the casino, and originally
owned much of the land around the mountain top.

Transportation in the mountains at this time was, of course,
wholly by pack train, and the general term of “animal” was
applied to the miscellaneous and picturesque assortment of
burros, mules, and occasional horses which were maintained in
a stable or corral at the foot of the old trail in Sierra Madre
for carrying visitors and supplies to the various mountain camps.
“Ordering an animal” was the regular expression for engaging
a beast of burden in case the visitor did not wish to face the
rigors of the eight-mile climb to the summit of Mount Wilson
wholly on foot. But as experience often showed, the passenger
on a mule or burro fully earned his passage. Books could be
written about the personal characteristics of these sagacious
beasts and the infinite variety in their individual behavior. One
would deliberately expand his chest when the saddle was placed
upon him so that the rider, after a good start, would presently
find the saddle rolling beneath him at some awkward point in
the trail; another would groan heavily when the grade became
steep, but if the rider once dismounted, he would be fortunate
to overtake his mule within several miles; while still a third
would show an almost irresistible desire to roll over, frequently
selecting a stream bed for this purpose.
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The names of these animals had in most cases been bestowed
upon them by the pack-train drivers, a somewhat philosophical
group of individuals skillful in throwing a diamond hitch, ex-
tremely resourceful, but owing to their profession endowed
with a lurid vocabulary and a distinctly pessimistic outlook upon
life. They had to be prepared for the worst in dealing with their
charges and usually encountered it. Nevertheless, the drivers
were proud of their animals, learned their characteristics and
various abilities, and took excellent care of them in times of
trouble. Each problem of transportation was solved separately,
one mule being selected for his riding qualities, a second for
his strength, and a third for his ability to carry a top pack or
to swing widely at the turns of the trail. An astonishing feat
of skillful planning was the successful transport of a 225-pound
metal bathtub to the haliway house on the old trail. For several
years one particular mule made a regular practice of carrying
up this trail a resident of the Mount Wilson Hotel whose aver-
age weight was 268 pounds. The burros that carried lighter
loads handled most of the material dealt with in quantity, such
as cement, lime, lumber, and structural steel. The limits set
by such methods of transportation necessarily affected every
feature of the design of the earlier buildings of the Observatory,
and it is of interest to realize that no single structural member
of the Snow telescope building exceeds eight feet in length.
Similarly, the wooden doors of the original Monastery, which
was burned in December 1909, were limited to a width which
would permit of their transportation on the sides of a burro
without dragging on the ground. As it was, several of these
doors when installed were found to be slightly rounded at the
corners where they had touched the ground occasionally during
the long journey up the trail.

Two anecdotes of these early years will serve to illustrate
the variety of emergencies encountered in days when the de-
parture of a pack train was in the nature of an adventure, and
the journey might be compared to a voyage with the destina-
tion sometimes in doubt. On an August morning in 1904 a
pack train of mules and burros set out over the new trail loaded
with unslaked lime intended for use in the construction of the
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large stone pier at the south end of the Snow telescope building.
Summer rains are almost unknown in southern California, but
on this occasion nature contrived to time a heavy shower with
the presence of an exceptionally vulnerable cargo on the open
trail. When the storm broke, the pack-train driver had no choice
but to cut the packs loose to save his animals from severe burns,
and the lime rolled into the canyon where it remains to this day.

The winter of 1906—7 was notable for one of the heaviest
snowstorms in the history of the Observatory, the snow reaching
a depth of over sixty inches on the top of the mountain and
extending far downward on the slopes and into the canyons.
A few days after the storm a pack train was organized to carry
needed supplies to the Mount Wilson Hotel and the Observa-
tory, and was placed in charge of an experienced but highly
profane driver. All went well until the pack train reached the
portion of the trail on Mount Harvard above the deep canyon
west of the Monastery. Here, where the snow had completely
obliterated the trail, one of the mules stepped off and rolled
over and over, down the mountain side, to the bed of the canyon.
The deep snow prevented injury to the mule, but there was no
possible way of getting him out until the snow had melted con-
siderably. So for some weeks the positions of the mule and the
driver were reversed, the driver packing hay on his back to
feed the mule, who apparently enjoyed his vacation. The lan-
guage of the driver in describing the situation was notable even
among the remarks of his highly competent fellows.

By far the most picturesque animal in the early history of
the Observatory was a burro, Pinto by name. His age and
origin were wrapped in obscurity, but when we first knew him
he was mature, to say the least, had a long, melancholy face,
and walked with a slowness which distinguished him even among
his slow-moving comrades. An interesting feature was a tail
of only half the normal length, the remainder of which, accord-
ing to a tradition carefully fostered by Pinto’s owner, had been
bitten off by a mountain lion one winter when Pinto was out
at pasture in the vicinity of Barley Flats. Pinto, the property
of Mr. Bassett, proprietor of Martin’s Camp, was purchased by
the Observatory for the sum of five dollars to pack water from

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


http://cdsads.u-strasbg.fr/abs/1947PASP...59..213A

FT947PASP. 759 TZ13A0

218 WALTER S. ADAMS

the springs at Strain’s Camp to the Monastery in the days be-
fore the pumping system had been installed. An Armenian was
in charge of Pinto on these expeditions and together they formed
one of the familiar and pleasant sights of these early days. Like
most burros, Pinto had a catholic taste in food, and in the absence
of anything better would devour newspapers, magazines, or any
other debris along the trail, sometimes even licking up the earth
along the banks. A discovery which endeared him particularly
to Professor Barnard was that Pinto’s hair, being considerably
finer than human hair, was exceptionally well suited for making
cross-wires in a guiding telescope, a purpose for which it was
used during Barnard’s stay at Mount Wilson. With the com-
pletion of the pumping system the need for Pinto no longer
existed and he was sold back to Mr. Bassett. The fate of Pinto
is uncertain, but for several years he served as an attraction for
children at Martin’s Camp, often being photographed with sev-
eral on his back. We may hope that he died peacefully in the
fullness of years and of wisdom as befitted one of his philosophic
type.

It is hardly possible to estimate how much these faithful and
interesting animals contributed to the Observatory at a time
when everything depended upon transportation, and the arrival
of the pack train was the chief event of each day and determined
the course and progress of construction. Considerable risks
were involved, and, as was said of the pioneers and adventurers
of old, their bones are scattered far and wide along the trails
leading up the mountain sides. The burro Brigham Young lies
buried halfway up the Sierra Madre trail where he fell over a
precipice, and Jasper, the mule, at the head of the canyon be-
tween the Observatory and the Hotel where he was hauling
stone for the pier of the Snow telescope. Like Duck and Jerry
and Agnes and Maude, they played an important role in a van-
ished phase of the early life of the Observatory and the neigh-

~ boring mountain camps.

The story of the foundation of the Observatory is so well
known that it requires little comment here. It passed through
three phases which followed closely upon one another. At first
it was simply an exploratory expedition to investigate observing
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conditions on Mount Wilson, and was financed personally by
Hale and a few individual gifts. At this time a small coelostat
was erected near the casino on the present hotel site, and photo-
graphic observations of the sun were carried on directly as well
as spectroscopically with a long instrument placed in a tempo-
rary tube north of the coelostat. They were supplemented by
visual observations with a portable four-inch refracting telescope
equipped with a polarizing eyepiece. The results were so satis-
factory that an application was made by Hale to the Carnegie
Institution for a grant to bring the Snow telescope of the Yerkes
Observatory to Mount Wilson on an expeditionary basis. The
grant, amounting to $10,000, was made in April 1904, and
most of the summer of that year was devoted to laying the
foundations, constructing the piers, and designing the building
for this instrument. Before its completion, however, the confi-
dence which President Woodward and the Trustees of the In- -
stitution placed in Hale and his plans, together with a change
from their previous policy of making a large number of small
grants to investigators throughout the country to one of estab-
lishing major departments within the Institution itself, resulted
in the appropriation of a large amount for the establishment of
an independent observatory. The third and final step had been
taken, and the Solar Observatory, as it was known during the
years preceding the completion and operation of the 60-inch
telescope, began its interesting career. The hopes of its coura-
geous founder had been richly fulfilled.

The members of the staff of the Yerkes Observatory who
came to Mount Wilson with the Snow telescope and remained
to take part in the establishment of the new observatory were
Ritchey, Ellerman, and Adams. Francis Pease came about one
year later. Ritchey had been instructor at a Chicago manual-
training school, and was primarily a draftsman and designer.
At the Yerkes Observatory he developed much skill in optical
work and also became an able observer, especially with the 24-
inch reflector in the design and operation of which he took a
leading part. At Mount Wilson he designed much of the earlier
equipment, more especially the 60-inch telescope and dome which
have now been in active operation for more than forty years
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with comparatively little modification. He also carried through
successfully "the figuring of the 60-inch and 100-inch mirrors
together with their auxiliaries. Ritchey’s main observing in-
terest lay in direct photography, and his absorption in this field
was so intense that it handicapped to some extent the design of
instruments which had to be used for many different purposes.

‘As an observer he was most painstaking, and the admirable

photographs which he obtained in the early years of the 60-inch
telescope have proved of great value in later investigations. In
personal relations Ritchey was somewhat difficult, and it is a
tribute to Hale’s unfailing tact and consideration that their
association lasted throughout so many years.

Ellerman was of quite a different type. His long association
with Hale at the Kenwood and Yerkes Observatories, his ob-
serving and photographic ability and experience, together with
his ingenuity and mechanical skill, made him invaluable, espe-
cially during the years of construction and development on
Mount Wilson. If anything went wrong with an instrument
he could almost invariably repair it or at least make it operate
temporarily. This ability was of immense value at a time when
transportation was slow and difficult, and the fifteen miles sepa-
rating the Observatory from its instrument shop in Pasadena
formed a gap which it took the better part of a day to cross.
So during these early years we depended upon Ellerman in a
thousand ways, and it was a rare occasion when he could not
meet the emergency.

As was the case with the other members of the small Yerkes
group, the somewhat wild and primitive conditions on Mount
Wilson were quite new to Ellerman and he enjoyed them greatly.
He had seen but few mountains previously, and the views with
their outlook upon the valley and the deep canyons, the new
trees and flowers, and occasional glimpses of wild animals all
made a strong appeal to his love of nature. He would have
ranked high on John Buchan’s criterion that “there is something
wrong with the man who sees a high mountain and does not
want to climb it,” for Ellerman was an ardent mountain climber.
The occasional rattlesnake and the almost mythical mountain
lion provided the element of excitement, and he made elaborate
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preparations for meeting them. On my first trip up Mount
Wilson, Ellerman and I met at the foot of the new trail. He

~ wore a “ten-gallon hat,” high mountain boots, and a full cart-

ridge belt from which hung a revolver on one side and a hunting
knife on the other. Naturally I was greatly impressed and pic-
tured a struggle for existence on the wild mountain top, which
bore little resemblance to later actuality. Together we explored
many trails and climbed the higher mountains to the eastward.
Ellerman was a most pleasant companion on all such expedi-
tions, and recollections of these walks and of occasional games
of golf in the valley form some of the pleasantest memories of
these early years on the mountain.

Pease was an able designer and optician and developed
greatly as his responsibilities grew. His patience knew no limit,
a quality which stood him in good stead during the earlier years
of his association with the Observatory. He became a remark-
ably skillful observer, devoting to his work exceptional care and
thought and all the resources of his technical knowledge. His
affection for the Observatory was profound, and he spared
neither time nor strength in its service. As a comrade and
friend he was unfailingly cheerful at all times, and his sudden
death in later years brought to everyone a feeling of personal
loss and full realization of his notable contributions to the suc-
cess of the Observatory.

The heart and center of the small group was George Hale,
then in the prime of life and full of enthusiasm over the almost
boundless prospects opened out by the generous action of the
Carnegie Institution. In the establishment of the Observatory
he found the complete fulfillment of his ideal of an institution
devoted purely to research, free from many of the restrictions
imposed by university affiliations, and able to build its equipment
to fit the problems he had in mind instead of seeking the prob-
lems to fit existing or preconceived instruments. In addition,
the mountain in all its varying aspects was a source of perpetual
delight to him. Its quiet and peace, the sense of remoteness and
isolation, the changing views, and the brilliant skies by day and
night were a constant joy. He often called himself a sun-wor-
shiper, and nothing pleased him more than to leave Pasadena
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on a summer morning when the valley was covered by fog, and
halfway up the trail to burst out into the bright sunshine and
see the distant mountain peaks outlined against the deep blue
sky. He enjoyed, too, all the simple activities of these early
days, the exploration of the mountain, examination of the water
supply, the selection of sites for buildings, and the erection and
testing of the instruments, most of them temporary in character,
which were used for much of the earlier work. From his boy-
hood he had loved to work with machine tools and had devel-
oped very considerable skill in the use of the lathe and milling
machine. This skill he put to active use on the mountain, and
many a temporary slit or lens or grating mounting of this period
was built by Hale with his own hands. k

The winter of 1903—4 was spent by Hale and his family in
Pasadena. He then returned to the Yerkes Observatory for a
brief stay and, on coming back early in March, brought Eller-
man with him to begin systematic observations on Mount Wilson
with the small coelostat. Late in April, Hale went again to the
Yerkes Observatory and this time on his return to Pasadena
brought with him Ritchey and Adams. The grant from the
Carnegie Institution for the temporary transfer of the Snow
telescope to Mount Wilson had just been made and the first
steps in the establishment of the new observatory may be said
to date from that time. The railway journey from Chicago to
Pasadena required four nights and three days, with forty-minute
stops at suitable intervals at dining stations along the way.
Hale’s interest and excitement increased as we neared the end
of the journey, for he realized that the decision had been made,
and that a new life with new responsibilities and opportunities
lay before us all. I remember that the three of us climbed out
of our berths at dawn as the train was going through the Cajon
Pass, in order to enjoy the abrupt and always spectacular transi-
tion from sheer desert to the gardens and orange groves of the
coastal plain of southern California.

The plan of organization at the outset was for Ritchey to be
in charge of a small machine shop in Pasadena to build auxiliary
instruments for the Snow telescope, for Ellerman and Adams
to continue the solar observations on Mount Wilson and to
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assist in the design and erection of the building to house the
telescope, and for Hale to divide his time between Pasadena
and the mountain. The Carnegie Institution had under consid-
eration at this time Hale’s proposal for the establishment of a
large independent observatory to include the 60-inch reflecting
telescope, and his negotiations with the Trustees and the Presi-
dent of the Institution necessitated repeated trips to the Atlantic
Coast. Such was the attraction of the mountain, however, that
these absences were made as brief as possible, and on his return
Hale was never so happy as when, like a boy on a vacation, he
could pack a knapsack and start on the eight-mile climb over
the old trail to the summit.

The instrument shop was originally located in a leased build-
ing on Union Street, a short distance west of Fair Oaks Avenue.
A year or so later when it became necessary to expand the shop
to provide for the construction of the 60-inch telescope, two lots
were donated by the city of Pasadena on a short country road
called Santa Barbara Street, and the present shop building was
erected. Myron Hunt, then near the beginning of his career,
was the architect. Hale and Ritchey had small offices in the
front of the building, and a portion of the east side was used as
an optical shop in which the 60-inch mirror and its auxiliaries
were figured. This remote district of the city was very sparsely
settled, with only occasional small farmhouses and barns scattered
here and there. The streets were narrow dirt roads, and Lake
Avenue was not even oiled until several years after the shop
building was erected. The principal landmark in the vicinity was
a group of pine trees at the southwest corner of Lake Avenue
and Santa Barbara Street, in all probability planted by some
rancher about 1890 or perhaps earlier. They disappeared when
the streets were widened and oiled.

On Mount Wilson the only existing building was the log
cabin called for some unknown reason the “casino.” It had been
made comfortably habitable by the time Ellerman arrived on the
mountain, through patching the holes in the roof, repairing the
floors, and dividing a large room into small cubicles with building-
paper partitions. The outstanding feature of the casino was the
huge fireplace in the living room built of large granite blocks and
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capable of holding logs two feet in diameter. The fireplace and
chimney were the handiwork of George Jones, a stonemason by
trade, whom Hale had discovered in Pasadena. It soon appeared
that Jones could turn his hand to every type of construction and
development required by the Observatory, and as superintendent
in later years he was responsible for the widening of the new trail
into a serviceable road, the transportation of all materials to the
mountain, and the erection of every important building and in-
strument, including the dome and the mounting of the 100-inch
telescope. The debt which the Observatory owes to the genial,
resourceful, and efficient George Jones is beyond estimate.

The group living in the casino between May and December,
1904, consisted of Hale, during his frequent visits, Ellerman,
Adams, and the cook, Wilbur by name. Wilbur was a picturesque
individual who deserves a word of comment. Mrs. Hale secured
him through an employment agency in Los Angeles, and he
proved to be one of the type of wandering camp cooks so
characteristic of the Pacific Coast in the early years of its de-
velopment. He had cooked from the beach at Nome during the
Alaskan gold rush, all the way to Panama, seldom remaining long
in any one place. In earlier years he had served as a valet to
Frank Norris, the well-known California novelist. He had a
remarkable facility for preparing an excellent meal out of a
minimum of materials, but like many cooks he was extremely
temperamental. This was well illustrated one day when Ellerman
and I on returning to the casino heard a loud disturbance and
discovered Wilbur chasing Jones with a butcher knife and crying
for his blood. The occasion was as trivial as the reaction was
drastic. Wilbur remained on Mount Wilson as long as his roving
disposition would permit, and then moved on to other scenes
and pastures new.

Life was very pleasant on the mountain during this first
summer. A regular series of meteorological records was kept, and
observations were made of the solar seeing throughout the day.
The small coelostat was used for direct photography of the sun
and to provide an image on the slit of a temporary spectrograph,
the focal length of which could be varied up to as much as sixty
feet. The purpose of these latter observations was to test the
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effect of seeing within the spectrograph itself, and thus to provide
a basis for the design of the permanent instruments to be used
with the Snow telescope. Early in the summer the site for this
telescope had been selected, and soon operations were begun on
leveling the ground, laying the foundations, and building the
large south pier. Meanwhile, explorations of the top of the
mountain for the location of other instruments were in progress.
Although the Institution had not yet acted upon the larger proj-
ect involving the completion of the 60-inch telescope, the pros-
pects appeared favorable, and the selection of a site for this in-
strument was considered. For a time the choice lay between its
present site and the prominent knoll at the northeast corner of
the mountain top. Accessibility and less proximity to steep
mountain slopes were the determining factors in the selection of
the present site.

It was at this time, too, that Hale and Adams set out one
day to explore the ridge extending southward from the’ site of
the Snow telescope. Small hatchets were taken along to cut a
path through the brush since no trail existed. After working our
way slowly downward for a quarter of a mile, we came out upon

~ a small opening free from brush at the very end of the ridge.

The ground was nearly level, with several large spruce trees and
a little grass in the cracks of the exposed ridges. On three sides
the slopes fell abruptly into nearly sheer precipices, and the view
of the valley, the canyons, and the distant mountains was mag-
nificent and quite unobstructed. Hale’s enthusiasm was tremen-
dous. “This is where we must have the Monastery,” he said;

“and six months later on a warm and quiet December evening

we moved into the attractive building around which so much of
our life was to center for several years to come.
While living at the casino we were almost in the path of

‘the visitors who were hardy enough to undertake the eight-mile

trip up the old trail from Sierra Madre. About ten days after
our arrival, a district convention of the Order of Elks was held
at Strain’s Camp, about half a mile distant on the north side of
the mountain. The officials who planned this outing had clearly
made a mistake. The comfortable physique of the average Elk
is not at all adapted to several hours of severe mountain climbing,
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but since the supply of burros and mules at the foot of the trail
could provide for only a fraction of the group, no choice remained
for the others but to attempt the journey on foot. As a result,
we at the casino had to operate something in the nature of a
first-aid station for exhausted Elks during much of one afternoon
and evening. Some were still staggering along on their feet while
others lay on the ground vowing they could go no farther even
if their lives depended on it. The last arrival had been nine hours
upon the trail, a record which probably remains good to this day.
With a little food in some cases, and more potent stimulants in
a few others, we succeeded in restoring them sufficiently to herd
them down to the camp. Here adequate preparations had been
made for their entertainment. For two weeks before the opening
of the convention kegs of beer, Elk’s milk as it was commonly
referred to by members of the order, had been coming up the
new trail. These kegs were piled in the form of a pyramid on
a level spot in the center of the camp, and around them gathered
the thirsty Elks engaged in a race against time to eliminate the
pyramid during the two or three days of the meeting. They were
fully successful, but as a mark of gratitude reserved one keg for
presentation to us who had played the part of good samaritans
at the casino.

Many stories could be told about our experiences during the
summer and autumn which we spent in the old casino, where on
a cool evening we gathered around the wood fire in the fireplace
engaged in planning the work for the following day. George
Jones was usually present, and on one occasion fell over back-
ward in his chair when a lizard leaped out.of a crack in a burning
log and scuttled across the floor to safety. Evidently his comfort-
able hibernation had received a rude awakening. The workmen
engaged in general construction on the mountain under Jones’s
supervision lived in tents near by and occasionally visited us at
the casino. They were an interesting group as a rule, decidedly
individualistic, and often with considerable history behind them.
I remember one Englishman who had studied at Cambridge and
had the soft, cultured English voice. We never knew his history,
but he was probably a ticket-of-leave man because of family
reasons. Another workman of powerful physique gloried in the
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nickname of “Sharkey” because of a fancied resemblance to a
well-known prize fighter of the day. They were excellent work-
men, with an interest in what they were doing and, in contrast to
many of their successors, cared little about their hours of work
and were ready to help at any time in an emergency. At a period
when emergencies were often the rule rather than the exception,
this characteristic was exceedingly welcome.

Wild animals, with the single exception of deer, were more
plentiful on Mount Wilson in these early years than at present,
partly because relatively few visitors came to the mountain, and
partly because natural conditions were undisturbed. There was
a tradition that even an occasional bear was to be seen in the
vicinity, although we never encountered one. Hunting was
allowed at all times, a fact which doubtless accounted for the
comparative absence of deer, and a simple request was sufficient
to obtain a permit to carry a revolver or other firearms. As a
result we had a small arsenal at the casino and often practiced
target shooting, at which Ellerman became especially proficient.
The stump of an old pine not far from the casino should some
day prove to be a lead mine. Adventures with rattlesnakes were
fairly common, and once we had to rescue the casino cat from a
coiled rattlesnake he was starting to investigate.

One of our problems at this time was the telephone line which
was a constant source of uncertainty, consisting as it did of a
single iron wire stretched along on bushes and occasional trees.
Even when it was in normal working condition the operator
had to shout so loudly that it sometimes seemed doubtful whether
the listener did not hear the voice directly rather than through
the instrument. We had many exasperating experiences with it
and spent considerable time in trying to obtain a satisfactory
ground connection, no easy task in the dry decomposed granite
of the mountain top. One day soon after we had moved into the
Monastery a snowstorm crippled the telephone line and Hale and
I started out to try to locate the trouble. We found a broken wire
on an oak tree on the ridge near the site of the present 10-inch
telescope, and Hale at once started up the tree in the driving
sleet to repair the break. As he worked, his enthusiasm, which
neither weather nor numb fingers could affect in the least, broke
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out in the words of his favorite poet, and I heard, ‘it was a storm
from fairyland . . . . ” coming down from the tree above the
roar of the wind.

In later years after the permanent telephone line with copper
circuits had been installed, the Observatory was fortunate in
having a week’s visit at the Monastery from General Carty, who
was at the time both a trustee of the Institution and a vice-
president of the American Telephone and Telegraph Company.
General Carty made a practice, in which we encouraged him
strongly, of calling his secretary in New York every day to have
his correspondence read to him. Needless to say, the unimagin-
able heights to which the telephone service rose during this period
have passed into a tradition which future generations are inclined
to call a myth.

The construction of the Snow telescope building and the
erection of the instrument were the chief activities of the summer
and autumn of 1904. As has been mentioned already, transpor-
tation by pack train set a definite limit of eight feet to the length
of all structural-steel members in the building. The only excep-
tion was the steel bar, ten feet long, to which the windlass for
moving the small sliding house over the coelostat was attached,
and this required extensive negotiations and the use of a top pack
on a selected animal. The transportation of the heavier parts of
the telescope mounting, however, presented a difficult problem,
since some of them were single pieces weighing as much as 350
pounds and quite beyond the capacity of even the strongest mule.
This afforded an interesting opportunity for the exercise of Hale’s
ingenuity. He designed é small steel truck about ten feet long,
with a width and tread of twenty inches. Small wheels with
rubber tires were used and the body was underslung to keep the
load close to the ground. The truck was steered from both ends
so that it could negotiate the sharp turns in the trail. The motive
power. was a mule attached to the front end. In operation the
truck was a remarkable sight. First came a man leading a mule,
next the truck and its load with a man at either end to steer the
vehicle, and finally a second mule led in the rear to act as a
reserve, ot, in case of need, to pull the truck back upon the trail.
This unique invention proved most successful and made numer-
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ous trips up the new trail, bringing, in addition to the mirrors
and mounting of the Snow telescope, the heavy flywheel of the
first gas engine to provide electric power on the mountain, and
parts of several machine tools. Naturally the truck was slow in
operation and a round trip from the foot of the trail required a
full day.

Designing the Snow telescope building to insure the best use
of the instrument was an important problem, and many experi-
mental tests were made before a final decision was reached. Two
related factors were involved. The first had to do with the heat
radiation from the ground as affecting the quality of the solar
image ; the second with the protection of the beam of light inside
the house during its long passage from the coelostat to the image-
forming concave mirror and back to the focus. It was clear that
soon after sunrise the warming of the ground, especially where
there was little coverage by trees or brush, would set up con-
vection currents of warm air which were certain to injure the
definition of the image. The obvious solution, of course, was to
place the telescope and especially the coelostat high above the
ground, but considerations of expense and the fact that the Snow
telescope was planned to operate in at least an approximately
horizontal position set a limit upon the height which could be
attained. Some compromise was evidently necessary. So tests
were made with the four-inch portable telescope of the quality
of the image at various heights above the ground, platforms
built on temporary wooden towers being used for the purpose.
Hale even climbed a large pine tree near the small reservoir,
dragging the observing telescope with a rope to a height of some
sixty feet. The ground coverage was also examined and the
effect of shielding bare ground in the vicinity of the coelostat
with cheesecloth to reduce heating and radiation was tested re-
peatedly. The final decision was to place the building on the
highest point of the selected site, with the coelostat on a stone
pier about twenty-five feet in height on the slope below the high
point. The height of the coelostat was such that the beam of
light to the concave mirror as well as the building itself sloped
downward to the north by a very few degrees from the horizontal,
and conformed to the contour of the ridge.
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The necessity for shielding the beam of sunlight within the
building from injurious convection currents led Hale to adopt
the louver type of construction for the walls. The successive
skirt-like louvers prevented direct sunlight from reaching the
interior of the building but permitted free circulation of air
around the closed inner wall. A series of ventilators in the roof
allowed the warm air to escape upward.

It is interesting to note how directly Hale’s experience with
the Snow telescope led him to the design of the vertical tower
telescope two or three years later. The tower provided a simple
means for obtaining the incident sunlight at a high elevation
relatively free from the convection currents near the ground; the
lens gave a convergent vertical beam much less susceptible to
disturbances than one parallel to the ground; and the vertical
spectrograph offered great convenience in use, excellent con-
ditions of temperature control, and the possibility of using much
greater focal lengths than are possible for horizontal spectro-
graphs except under the best laboratory conditions.

Since these casual reminiscences are in no sense a history of
the scientific work of the Observatory, I am making no attempt
to describe in detail the uses to which the Snow telescope was
put after completion. Undoubtedly the single most fruitful
investigation associated with the instrument was the study of
the spectrum of sunspots. To the best of my knowledge the first
photograph of a spot spectrum ever obtained was made with this
telescope in 1905. A series of excellent spectroheliograms led to
the detection of solar vortices, and these in turn to Hale’s drama-
tic discovery with the tower telescope of the magnetic field in
sunspots. It is perhaps of interest to note that the first applica-
tion of high dispersion to stellar spectra was with the Snow
telescope. A plane grating, cemented into a metal box filled with
water which was maintained at constant temperature, was used
with a 13-foot spectrograph on two or three of the brighter stars.
Since the grating was not exceptionally bright and the telescope
mirrors were usually somewhat tarnished, exposure times were
extremely long. A very respectable spectrogram of Arcturus,
taken with a total exposure of twenty-four hours on four con-
secutive nights, is still in existence, however. A comparison with
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the twenty-minute exposures of Arcturus made with the 100-
inch telescope and its coude spectrograph, which gives consider-
ably larger scale and finer definition, affords a slight illustration
of the progress of the Observatory since those distant years.
Occasional trips to the valley were interspersed with the work
on Mount Wilson. Usually Ellerman and I went separately in
order to avoid interruption to the observations, but now and
then together, often to play golf on the links of the Raymond
Hotel, or, more rarely, on those of the Green Hotel which
occupied the area now forming the campus of the California
Institute of Technology. For Ellerman, whose family lived in
Pasadena, these trips were comparatively simple : he walked the
new trail and rode into Pasadena on a bicycle which he kept in
a storehouse at the foot of the trail. For a bachelor, however,
the problem was more complicated and had to be considered in
advance because of difficulties of transportation. Until the Pa-
cific Electric streetcar line was extended to Sierra Madre the
only method was to walk down the old trail, take an antique
horse-drawn bus which operated between Sierra Madre and the
Santa Anita railway station, and then board a local train for
Pasadena or Los Angeles. These operations, especially if made
in the reverse order, often took the better part of a day. Although
Ellerman usually walked the new trail beginning at Eaton’s Can-

. yon, he frequently used the older one from Sierra Madre. This

introduced an element of competition which ended only when
both of us had achieved a record of just two hours from the foot
of the trail to the laboratory on the mountain. In all we probably
made at least two hundred journeys on foot over this trail under
all sorts of conditions and in every kind of weather.

(To be continued)
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‘One of our earliest visitors on the mountain was Professor
Turner of Oxford who, with Mrs. Turner, was making a trip
through the United States. The Monastery being under con-
struction, the only living quarters we could give them was the
small wooden engine house which had just been completed.
Here they lived in apparent comfort for a week, having the gas
engine as a close companion and dining with us at the casino.
Although Turner was hardly built for mountain climbing, we
all explored the top of the mountain and made a few expeditions
into near-by canyons. On one of these into the Santa Anita
Canyon we encountered an owl and tried hard to secure him
for Turner as a trophy, but without success. This trip figured
later in his “Oxford Note Book,” as we might have anticipated.

During the first year of our occupancy of the Monastery,
Professor Barnard came out irom the Yerkes Observatory on
a special expedition, bringing with him the Bruce telescope to
photograph a portion of the southern Milky Way. Of course
all of us knew him well and 1t was a delight to have him with us
on the mountain. He at once fell in love with the mountain and
everything connected with it: he was fascinated by the- views,
studied the birds, measured the growth of yucca stalks, and
treasured the sight of a deer. I remember his excitement one
winter morning when he came in to breakfast and announced
that he had just seen a wildcat walking through the snow out-
side his bedroom window. His interest in the old burro Pinto,
and the scientific use he made of a few of Pinto’s stray hairs, I

* Continued from the October number.
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have already mentioned. Barnard’s devotion to the mountain
may be judged by the fact that during four months of his stay
he made but one trip to the valley. This was to Sierra Madre
to see a notary and to have his hair cut, after which he turned
around and started back up the trail. His health was excellent
at this time, and to those who knew him in later years it will
be a surprise to learn that he once clambered down the steep
walls of the ridge below the Monastery, crossed the deep canyon,
and climbed the side of Mount Harvard to the toll road, perhaps
as difficult a trip as any arbund the mountain top.

Barnard’s hours of work would have horrified any medical
man. Sleep he considered a sheer waste of time, and for long
intervals would forget it altogether. After observing until mid-
night, he would drink a large quantity of coffee, work the re-
mainder of the night, develop his photographs, and then join the
solar observers at breakfast. The morning he would spend in
washing his plates, which was done by successive changes of
water, since running water was not yet available. On rare
occasions he would take a nap in the afternoon, but usually he
would spend the time around his telescope. He liked to sing,
although far from gifted in the art, but reserved his singing for
times when he was feeling particularly cheerful. Accordingly,
when we at the Monastery heard various doleful sounds coming
down the slope from the direction of the Bruce telescope, we
knew that everything was going well and that the seeing was
good.

The Bruce telescope was housed in a small wooden building
with a floor about three feet above the ground. A trap door in
this floor gave access to the weights of the driving clock which
were suspended by a cable. When the telescope was pointed
high in the sky, Barnard often found it convenient when guiding

" to opén the trap door and sit on the floor with his legs dangling

through the opening. One summer morning at breakfast he
casually mentioned to us that he had heard some odd rustling
sounds beneath him during several preceding nights. On exami-
nation we found and succeeded in killing a fair-sized rattle-
snake which had been making his home below the floor. Whether
the snake had ever attempted to investigate the intruding legs
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we never knew, but Barnard took the episode quite calmly and
on the following night the trap door was open as usual.

One individual who interested Barnard greatly was a pro-
fessional rain maker, Hatfield by name, who was operating in
southern California during the winter of Barnard’s stay. It
seems that this part of the state had suffered a succession of
three dry winters, and, since dependence upon local rainfall was
much greater then than now, the somewhat gullible Merchants
Association of Los Angeles decided to enlist the services of a
rain maker. Accordingly, they entered into a contract with Hat-
field by the terms of which he was to receive $1,000 if the rainfall
in Los Angeles during the following winter amounted to the
seasonal average of 15 inches, but was to receive nothing if it
tell below that amount. This agreement, needless to say, was
highly satisfactory to Hatfield since his equipment, consisting
of a temporary wooden tower about 20 feet high and a few small
pans in which he placed chemicals, would have been overvalued
at fifty dollars. The chemicals, the nature of which he kept secret
but which may have been calcium chloride, were supposed in his
words “to attract the moisture-laden atmosphere,” and thus
produce rain. When Barnard learned of these negotiations he
was greatly amused, and whenever a cloud came up over the
horizon he would say, “Mr. Hatfield must be at work.” The
winter proved to be a stormy one with a rainfall of about 20
inches, so that Hatfield collected his $1,000 and went on his
way rejoicing.

For years afterward Barnard, once more back at the Yerkes
Observatory, would write to ask for any news of Hatfield, and
was much pleased to learn of the suit brought by the City of
San Diego against the rain maker, then operating in that city,
for producing a flood which broke several reservoirs and washed
out many of the streets. In later years Hatfield overplayed his
hand and undertook to break a drought in western Canada. Here
he got into difficulties with the authorities and was invited to
leave the country on short notice.

In 1905, Henry Gale, then instructor in physics at the Uni-
versity of Chicago, was invited by Hale to come to Mount Wilson
and spend a year at the small spectroscopic laboratory which had
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just been completed on the mountain. This was the beginning
of a friendship which extended over many years. The first
photographs of sunspot spectra had just been obtained and we
worked together in the laboratory in the attempt to duplicate
the differences among groups of lines observed in spots. The
sources used included the direct-current arc at various current
strengths, the rotating arc recently invented by Henry Crew,
and finally the core and the outer flame of the arc. The experi-
ments proved successful and led to the classification of lines
imnto groups according to temperature, which has had many
applications in stellar spectroscopy and in the analysis of the
atomic spectra of the chemical elements.

Gale’s powerful figure surmounted by a huge curved pipe
was one of the familiar and most pleasant sights of that second
winter on the mountain, the first at the Monastery. At this
time the Mount Wilson Hotel was visited by us frequently,
usually for the purchase of tobacco. The short, steep climb
toward the laboratory on the return journey worried Gale, and
at his suggestion the two of us undertook the construction of a
trail of nearly uniform grade, beginning near the battery room
and extending across the slope below the laboratory and around
a sharp point to the dividing line with the hotel grounds. Gale
worked manfully on this project, which when completed was
named the “Lucky Strike Trail” after the brand of tobacco
usually found at the journey’s end. The trail was used for
several years but in the course of time was almost completely
obliterated by winter storms.

The group at the Monastery had many good times together
during this period. Abbot and his assistant, Ingersoll, of the
physics department of the University of Wisconsin, were mak-
ing the first of the many Smithsonian expeditions to Mount
Wilson, and their presence added greatly to the pleasure of life
on the mountain. Hale had introduced Abbot to the Oriental
stories in Beckford’s book on the monasteries of the Levant, and
our evenings usually started off with a dramatic rendering by
Abbot of the tale of the Jew of Constantinople and Solomon’s
Seal which he knew by heart. Occasionally the Smithsonian
challenged all comers to a game of duplicate whist, but more
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often the group would gather around the fireplace for discus-
sions of plans of work or of the state of the world in general.
Hale’s amazing breadth of interests, his great personal charm,
and his stories of important figures in science and national and
international affairs make these evenings stand out in memory.
Other incidents were not lacking, and I remember one evening
when the gathering was temporarily broken up by a large scor-
pion which suddenly made his appearance on the hearth of the
fireplace. Gale, who was drying his feet and had his shoes off,
hastily climbed up the book shelves and more or less circum-
navigated the room in this fashion on his way to the door. At
this time the 60-inch telescope was not yet in commission and
nearly all the observing was limited to the sun. After night work
began, these evening gatherings necessarily became much fewer,
and I remember Abbot’s pathetic lament that ‘“‘the 60-inch
telescope has spoiled the mountain.”

Of the many pleasant recollections of Abbot’s visits to the
mountain, one deserves mention as an illustration both of his
sense of humor and of his excellent upbringing as a youth. Trans-
portation to Mount Wilson had passed through the successive
stages of walking, riding a burro or mule, or of traveling in a

‘mule-drawn wagon. Finally, in 1912 the Observatory purchased

a Mack truck, the skeleton of which still reposes in the 100-inch
telescope building. Its tires were solid, its springs rudimentary,
and its riding qualities were similar to those of a tractor in a
plowed field. Not long after the truck went into commission,
Abbot arrived for his annual visit to Mount Wilson. He had had
wide experience with all the other methods of transportation, and
we placed him on board the truck wondering what his reaction
would be. About three hours later my telephone rang and after a
moment a voice said : “This is Abbot. As I came up the mountain
this morning I was reminded of a verse from an old hymn of
my childhood, ‘Shall I be carried to the skies on flowery beds
of ease while others fight to win the prize, or sail o’er stormy
seas.””

We had many other scientific visitors during these early
years, among them Evershed of England, Julius of anomalous
dispersion fame, and E. F. Nichols, who made some measure-
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ments of very long-wave solar radiation with a radiometer. The
visit which I remember best, however, was that of Simon New-
comb, chiefly because of the variety of troubles I experienced
in connection with it. The first intimation of his coming was
in the form of a telegram sent from a Santa F¢ train announcing
that he was arriving the following morning at the Santa Anita
station to go up Mount Wilson. Hale was in the East and it
devolved upon me to make the necessary arrangements and
go up the trail with him. By this time the streetcar line had been
extended to Sierra Madre, so I telegraphed Newcomb to con-
tinue on the train to Los Angeles and come out on the carline.
So the next morning I boarded the appropriate Sierra Madre car
at the Colorado Street intersection and found Newcomb on
board, recognizing him without difficulty although I had never
met him previously.

At the foot of the trail we found the two mules, engaged in
advance, waiting for us. Newcomb looked at his mule somewhat
suspiciously and I had a premonition that his experience with
this sagacious animal might have been limited. We succeeded
in getting Newcomb into his saddle, however, and started up
the trail, my mule leading the way. After we had gone about
half a mile we met a pack mule coming down the trail by him-
self and evidently on his way to his corral and the food he was
anticipating. As was often the case after going up the mountain
in a packtrain, he had been unloaded and then turned loose to
find his own way back home. The mule brushed past and my
animal proceeded on his way. A minute or two later, however,
I looked back to see how Newcomb was progressing and found
that he had disappeared completely. He had been riding with
a loose rein and his mule had seized the opportunity to pivot
around and follow his comrade back to the delights of the
stable. So I returned to the foot of the trail and there found
Newcomb in a state of great excitement vowing that the trip was
too dangerous; and it required the united persuasion of every-
one at the corral to get him back into the saddle again. This
time we succeeded in reaching the top of the mountain, but the
journey was a hectic one. The day was warm and Newcomb
proceeded to open an umbrella to protect his head from the sun.

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


http://cdsads.u-strasbg.fr/abs/1947PASP...59..285A

rT947PASP. 759 “Z85A0

EARLY DAYS AT MOUNT WILSON 291

This did not improve the disposition of the mule who shied
every. time the umbrella touched a bit of brush along the way.
So our progress was in a series of jerks as the mule shied, and
these worried Newcomb as he looked down the steep canyon
walls. In addition, he seemed to anticipate meeting in such wild
surroundings every sort of creature from a centipede to a brown
bear., All these factors tended to emphasize certain character-
istics of Newcomb wherein he differed from the Christian saints,

.and by the time we reached the Monastery he was in a state of

mind to make a dinner upon a menu of wire nails. :

At the Observatory the only things which interested New-
comb to any extent were the Riefler clocks in the laboratory and
the Snow telescope building. These he examined closely. The
coelostat and concave mirror combination be dismissed hriefly as
not forming a real telescope, and the spectrographs and spec-
troheliograph were not merely a closed book to his mind but
one which ought to remain closed. In fact, Newcomb’s attitude
toward the spectrum resembled closely that of Burnham whose
famous remark to Hough, “Gale showed me the soda lines once
at the Ryerson Laboratory but I didn’t think much of them,”
has become a classic in astronomical literature.

The following day Newcomb and I returned to the valley,
the plan being to use the same mules which had brought us up
the mountain and had been kept at the hotel for this purpose.
As soon as Newcomb sighted the animals, however, he an-
nounced that he would try walking for a short distance. So he
started out and I followed, riding one mule and driving the other.
Expecting to overtake him at any moment I did not actually do
so until we reached the halfway house on the Sierra Madre trail.
There I found Newcomb sitting at a table drinking ginger ale
out of a bottle and enormously pleased with himself over his
ability to cover four miles of the mountain trail on foot. I
strongly suspect that his satisfaction was due quite as much to
the fact that he had avoided riding his mule for this distance.
He was ready by this time, however, to board his animal and we
rode the rest of the way without difficulty. When I left him on
the streetcar on his way to Los Angeles, he was a vastly more
genial Newcomb than I had known previously, doubtless because
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he was treasuring the thought that he had placed behind him the
wild and dangerous expedition to Mount Wilson.

The general public found its way comparatively little to
Mount Wilson at this time, difficulties of transportation operating
to limit our visitors to those who had a more or less intelligent
interest in astronomy or a love of the mountains. Occasionally
some exceptional event, especially if featured in the press, would
bring a throng, and we were overrun at the time of the return of
Halley’s Comet in 1910, when more than a few seemed to antici-
pate the end of the world, and apparently wished to be in close
touch with those who were presumed to have inside knowledge

“of the various stages of the catastrophe. Much of the time, how-

ever, our visitors were so few that when we were observing we
could leave the door of the buildings open for the stray wayfarer
to wander in and gain such information as hé could. On one
such occasion, Ellerman at the 60-foot tower telescope fell into
conversation with an individual who proved to be an enthusiastic
photographer. They discussed cameras and lenses and their
respective merits, but Ellerman decided to close the subject when
the photographer remarked casually: “I had a wonderfully fine
Tessar lens at one time but overstrained it in trying to photo-
graph too wide a field and it never did so well afterward.” A
somewhat comparable incident happened when 1 was using the
30-foot spectrograph at the 60-foot tower. An elderly man ap-
peared at the door and expressed an interest in what was going
on. He had apparently used pigments considerably and was
interested in colors. So at a good stopping place in the obser- -
vations I showed him the spectrum near the magnesium lines in
the green. He took a long look, then came away and said, “I
don’t call that a very good green.” I could only tell him that
this was the best that Nature could do for him.

~ The construction, transportation, and erection of the 60-inch
telescope with its building and dome furnished a major problem
to the Observatory for a period of nearly two-years. The dome
and the heavy parts of the mounting were built by the Union Iron
Works of San Francisco, and the driving clock and the control
mechanisms by an instrument shop in Pasadena. Transportation
was a very serious difficulty. The new trail had to be widened
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into a road, and the work had to be done almost wholly by hand,
with mule-drawn scrapers and plows to move the earth. At many
places bags filled with sand were used to build retaining walls
to support the road. Actually the construction of the toll road,
as it was known in later years, took place in two stages: the
first widening was to provide for the transportation of the
60-inch telescope ; and the second and final widening about ten
years later for that of the 100-inch telescope. At the time of the
second widening some use could be made of mechanical equip-
ment, such as power shovels and drills, although hand labor
was still necessary for much of the work.

For the transportation of the heavy parts of the telescope the
Observatory purchased a remarkable type of truck, only a few
units of which were ever manufactured. Its power plant con-
sisted of a gasoline engine which operated a generator which in
turn furnished electric current to four motors installed in the
wheels of the truck. The independent operation of the wheels
was most useful on the sharp turns of the narrow mountain road,
but the power proved inadequate for the steep grades. Finally
the mechanical power was supplemented by the addition of
mulepower, and a pair of these animals formed a regular part
of the equipment when the heaviest loads were being taken up
the mountain. Since the rate of progress of this caravan was
very slow, a trip to the summit could not always be made in one
day, and camping equipment was taken along as well. The
picturesque character of this complex outfit had to be seen to
be fully appreciated.

It was at this time that the Observatory began to realize the
remarkable abilities of Jerry Dowd, who later was engineer on
the mountain for many years and designed and built nearly
all the electrical equipment which has already lasted throughout
a generation. Dowd drove the electric truck on all the most
difficult trips, being the only person with a thorough knowledge
of its various peculiarities. The danger involved in this type
of transportation on a very narrow road was considerable, and
the demands on courage as well as physical endurance were great.
To Jerry Dowd and George Jones belongs the credit for the solu-
tion of nearly all the problems which were encountered in the
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physical development of the Observatory at this period and in
later years. i

The completion of the 60-inch telescope brought a consider-
able increase in the staff of the Observatory. Seares came to
organize the computational work and to begin his admirable
series of photometric investigations. Babcock also came, of whom
Hale once said: “What the Observatory needs is half a dozen
Babcocks.” King began his fundamental studies with the electric
furnace in the Pasadena laboratory, and the activities of the
Observatory expanded in many directions. St. John, whose
genial personality and ability in research were such an asset to
the Observatory for nearly thirty years, was added to the staff
of solar observers in 1909 ; and John Anderson with his extensive
experience at Johns Hopkins University and his profound knowl-
edge of applied optics came shortly afterward to undertake plans
for the ruling machine. Observations with the 60-inch telescope
were carried on at first mainly by Ritchey, Babcock, Adams, and
Pease, who had assisted previously in the design and construc-
tion of the telescope in the Pasadena shop. Van Rijn and van
Maanen came in the summer of 1911 as volunteer assistants, and
van Maanen remained as a member of the staff to begin his asso-
ciation of thirty-five years with the Observatory. Arnold Kohl-
schiitter of the Hamburg Observatory also came as a temporary
visitor but continued as an assistant on the staff until the out-
break of the first World War in 1914. Stormer, Hertzsprung,
and others carried on investigations for a few months on the
mountain, and Professor Kapteyn made the first of the successive
visits which were of such great value in planning the program
of work of the 60-inch telescope.

This was a period of intense activity in many fields. Hale
had just discovered the Zeeman effect in sunspots, and measure-
ments of field strengths in spots and of line-separations in
laboratory sources were being carried on vigorously; studies
of the rotation of the sun, of convection currents in spots, and
of general circulations in the sun’s atmosphere were in progress;
the effects of absolute magnitude upon stellar spectra were being
investigated, and the discovery of the spectroscopic method of
determining the distances of stars was close at hand; and the
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magnificent direct photographs with the 60-inch telescope were
beginning to open the rich field of nebular study. Moreover,
most of the members of the staff were in the prime of life and,
for example, thought little of walking up the mountain in an after-
noon, adjusting or changing their instruments, and working
throughout the following night. The only cloud on the horizon
was Hale’s illness, which necessitated his absence from the
Observatory for more than a year. He never recovered his
health completely in later years and could make relatively few
trips to the mountain, which was never the same without him.
The year 1910 was notable for the visit of Mr. Carnegie, the
meeting of the International Solar Union on Mount Wilson, and
the completion of the 150-foot tower telescope. Mr. Carnegie’s
visit took place in March and the party included Mrs. Carnegie
and their daughter Margaret, together with Mr. and Mrs. Hale
and Margaret Hale. The two young girls were of nearly the
same age and their activity added greatly to everybody’s en-
joyment. Transportation was by horse and carriage up the toll
road, still something of an adventure in those days. The weather
was cold and I remember that the night observers contributed
several fur coats to the comfort of some members of the party.
It snowed during the night which was spent on the mountain,
but fortunately not enough to block the road on the following
day. This visit was the occasion for the construction of the
famous “Carnegie box” which ornamented the 60-inch telescope
dome for so many years, and was invaluable in the changing
of heavy mnstruments at the Cassegrain focus. Hale had feared
that Carnegie would be unable to climb the steps to the floor of
the dome and this box was built for the purpose of raising him
to the floor by means of a chain hoist. It was made of two-inch
planks reinforced at the corners with metal rods to inspire special
confidence, and was designed by Ritchey who believed in factors
of safety of one hundred or more. Fortunately, Mr. Carnegie
was not informed of the plan in advance. The box was placed
on the concrete floor near the foot of the stairs, but when Carnegie
arrived he took merely a casual glance at it and went up the
steps like a boy out of school. ‘
Mr. Carnegie was in excellent form during this visit. He was

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


http://cdsads.u-strasbg.fr/abs/1947PASP...59..285A

rT947PASP. 759 “Z85A0

296 WALTER S. ADAMS

photographed repeatedly with Hale, always taking the higher
position on a slope since he was somewhat sensitive about his
height. To a reporter who asked him a question he remarked
with a twinkle in his eye, ““The protective tariff has outlived its
usefulness.” He was much interested in the Observatory equip-
ment and asked many questions about the work in progress.
That he did not altogether grasp the scientific point of view

~was evident when on his return to New York he announced

that “60,000 new stars had been discovered” with the telescope
at Mount Wilson, evidently a reference to Ritchey’s photo-
graphs of the Hercules cluster. This elicited the rather cynical
remark from Moulton of the University of Chicago that one
might equally well speak of having “discovered 60,000 new
gallons of water” in Lake Michigan. Nevertheless, a great deal
could be forgiven, for within a few weeks Mr. Carnegie showed
his appreciation in a highly practical and generous way. In a
letter to Dr. Woodward, president of the Institution, Carnegie
stated that he was adding $10,000,000. to its endowment and
expressed the desire that the work at Mount Wilson be pushed
forward as rapidly as possible. . This had particular reference to
the completion of the 100-inch telescope, a project initiated a
few years before by Mr. Hooker of Los Angeles with a gift of
$45,000 for the purchase of the mirror. The glass disk was
available at the time of Mr. Carnegie’s visit.

Much might be written about the meeting of the Interna-
tional Solar Union on Mount Wilson in August of 1910. The
Uniop had been established mainly through Hale’s efforts and
was an active organization by no means limited to considerations
of solar problems, but embracing most of the field of astrophysics
in general. The Carnegie Institution was able to contribute
toward the cost of travel of the delegates, and there was a large
attendance from many European countries as well as from the
United States. The foreign delegates, who traveled mainly in
one group, were met in Chicago by Wendell Hoge, later for
many years night assistant on Mount Wilson, but at that time
in the employ of the Santa Fé Railroad, under whose escort
they made the journey to Pasadena. As he said later, he enjoyed
the experience greatly in retrospect, but aged considerably
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during the actual days of travel. To most of the delegates the
desert was new and interesting, and as scientists they were
traditionally absent-minded and regardless of timetables. As a
result, when the train stopped in the middle of the desert for
the engine to take on water, they would instantly get off and
scatter all over the countryside to examine the cactus plants or
the desert formations. It devolved upon Hoge to round them
up, shepherd them into the train, and placate the enraged con-
ductor. In the end, however, they reached Pasadena with only
one or two persons missing, and these followed on a later train.

Arrangements had been made to take the delegates up Mount
Wilson partly in horse-drawn carriages over the toll road, and
partly on mules and burros over the Sierra Madre trail. In the
carriage in which I happened to be were Sir Joseph Larmor,
Frank Dyson, later Sir Frank and Astronomer Royal of Eng-
land, and Professor Barnard. Halfway up the road a whiffletree
struck a projecting rock and was broken. I volunteered to hurry
ahead and stop the next carriage, which was not very far away,
while the others followed at their leisure. A short distance up
the road on an inside curve I stopped to see how the others
were getting along, and have always regretted the absence of
a camera to record the expressions of these famous scientists.
All three had shed their coats and had settled down to serious
business, plodding along, Barnard with a look of placid deter-
mination, and Sir Joseph and Dyson with the grim resolution
and doggedness characteristic of their race.

On the Sierra Madre trail all came through successfully,
although there was some nervousness and a tendency to lean
toward the inside wall when the mules swung widely at the turns
and the rider nearly overhung the canyon. One enterprising
person, Dr. Rydberg, the well-known Swedish spectroscopist,
hit on the plan of singing gently to his mule to soothe his feelings
and make him more conservative in his actions. The actual
effect upon the mule of these songs in a foreign tongue was never
determined scientifically, but Rydberg believed firmly in their
efficacy and the singing was maintained throughout the journey.

The meetings on the mountain, held in the old museum
building on the site of the present auditorium, were most inter-

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


http://cdsads.u-strasbg.fr/abs/1947PASP...59..285A

rT947PASP. 759 “Z85A0

298 WALTER S. ADAMS

esting and much was accomplished in the way of adopting stand-
ards of reference to be used in future investigations, and in
formulating plans for co-operative work. Some of these had to
be-laid aside in the great upheaval produced by the first World
War, but were taken up again when the International Astro-
nomical Union was organized. For example, it was at this 1910
meeting on Mount Wilson that the Harvard system of classifi-
cation of stellar spectra was officially adopted, greatly to the
satisfaction of Pickering, who was present, and a system of
secondary standards of wave lengths was selected in order to
bring some order into the chaotic situation which had existed
previously. This was one of the last international scientific
gatherings at which Germany was represented officially, and
Schwarzschild of Potsdam and Kayser and Kistner of Bonn
were among those present. France had Fabry and Deslandres
and a small group of younger scientists. England had a large
representation, including Schuster, the much-beloved Newall,
and Father Cortie, in addition to Larmor and Dyson. From
other countries of Europe came the genial Belopolsky, Back-
lund, Ricco of Italy, the tuneful Rydberg, and of course, Kap-
teyn, who was on one of his visits to Mount Wilson at this
time. A total of about eighty representatives attended the
meetings. :

The reactions of a group of individuals from all over the
world with different languages and customs, when brought to-
gether in so 1solated and primitive a spot as the top of Mount
Wilson in these early years, were interesting and often amus-
ing. Almost without exception they enjoyed themselves hugely,
and a familiar sight was that of groups of three or four wan-
dering around the mountain examining the novel trees and
shrubs, or immersed in a technical astronomical discussion. The
single exception which I remember was one of the very few
ladies present, the wife of a Rumanian astronomer with great
estates in Bessarabia, who glanced at the rather spartan facilities
of the cottages of the Mount Wilson Hotel, exclaimed, “This is
no place for a lady,” and departed hastily to the comforts of the
valley. I remember meeting Schwarzschild, under whom I had
been a student at Munich, wandering down toward the Monas-
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tery one afternoon and inquiring “where is: the bar?” Fortu-
nately we were able to supply his needs with a few bottles of
beer. On another occasion, I found Kiistner, who was distin-
guished by the broad sash he wore about his waist, standing at
the foot of the 150-foot tower gazing at the steel bucket sus-
pended by its swinging handle from a long cable. The telescope
was not yet completed and the much more stable steel box' of
later years had not been installed. Kiistner wanted to know how
to go up the tower and I explained that apart from the ladder
on the corner the bucket was the only means; that I would,
however, be glad to make the trip with him since two persons
riding together would be able to balance the bucket more suc-
cessfully. His sole remark was “Ach Gott,” and he literally
vanished from sight.

One other memory I have of this meeting is of Deslandres’
English. He prided himself upon his knowledge of the language
and gave a long description of his spectroheliograph in English
at one of the sessions. Miss Howard, who was later Dr. Milli-
kan’s secretary, served as stenographer throughout the meeting
and provided the admirable transcript of the proceedings which
was later published. On this occasion she came to me in con-
siderable distress of mind. She had been unable to understand
a word which Deslandres had used frequently, and without
which it was impossible to gather his meaning. The word
sounded like “gow,” so pronounced as to rhyme with “cow.
It took us some time to realize that he was describing the slit-
jaws of his well-known instrument. -

As the years passed, the 100-inch telescope gradually came
nearer completion after many delays due to the first World
War, and one night, that of November 1, 1917, it was ready for
its first test. Hale, whose health was far from satisfactory, came
up from the valley bringing with him the English poet Alfred
Noyes, who was in California at the time. We were hopeful but
none too certain about the optical performance of the telescope,
since Ritchey insisted that the large mirror changed its figure
with position, and had what he called “a strong and a weak
diameter.” Although we were reasonably sure that the effect
he had observed was due to conditions in the testing hall rather

ba
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than to the mirror itself, the nonhomogeneous interior of the
disk was an uncertain factor. Soon after dark the telescope was
swung over to the eastward and set on the planet Jupiter, and
we had our first look through the great instrument. The sight

‘appalled us, for instead of a single image we had six or seven

partially overlapping images irregularly spaced and filling much
of the eyepiece. It appeared as if the surface of the mirror had
been distorted into a number of facets, each of which was con-
tributing its own image. On inquiry we found that the dome
had been open throughout the day while the workmen were busy
with parts of the mounting, and it even seemed probable that the
sun had shone, if not upon the mirror itself, at least upon the
cover above it. This information cheered us up somewhat, al-
though we were still much depressed, for our experience with the
heating of mirrors by the sun had not prepared us for distortions
on such a scale, and it seemed hardly possible that this could be
the complete explanation. For two or three hours, however, we
remained in the dome, now and then taking a look into the
eyepiece. The image was changing, but the improvement was
not great. To add to the gloom, news of the great disaster to
the Italian army at Caporetto had just arrived, and I remember
our sitting around -on the floor of the dome speculating on
whether Italy was completely out of the war.

Finally we decided to go back to the Monastery, but Hale
and I made an engagement to meet at three o’clock in the morn-
ing at the telescope building. I doubt whether either of us slept
in the interval, for we both arrived ahead of time. Jupiter was
out of reach in the west, so we turned northward to the bright
star Vega. With his first glimpse Hale’s depression vanished :
the mirror had resumed its normal figure during the long cool
hours of the night, and the image of the star stood out in the
eyepiece as a small sharp point of light, almost dazzling in its
brilliancy. The success of this great instrument was fully assured.

* In the morning we reported our experiences to Alired Noyes.
His instinct for the dramatic seized upon them, and they have
become a part of his great picture of the progress of astronomical
science throughout the ages, “The Watchers of the Sky.”

A small gathering on Mount Wilson in 1921 deserves a word
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of comment because it brought together probably the most dis-
tinguished group ever to visit the Observatory. President Mer-
riam had prevailed upon a number of the trustees of the In-
stitution and a few others to come West together, and while
here to go up the mountain. Among them were Elihu Root,
Myron Herrick of Ohio, Ulysses Grant I11, and General Carty,
hesides Merriam himself and Roswell Miller, son-in-law of Mr.
Carnegie. While on the mountain the telephone rang and Herrick
received the announcement of his reappointment as Ambassador
to France. The most interesting feature of the visit, however,
was a discussion which lasted throughout the evening between
Mr. Root and Mr. Herrick .on the subject of the League of
Nations. Far from reporters, they spoke with the utmost free-
dom, and it was on this occasion that I heard the classic (but
unpublished) remark by former Secretary of State Root that
“Mr. Lansing was appointed Assistant Secretary of State to
help fill the vacancy in the office of the Secretary of State caused
by the appointment of Mr. Bryan to that position.” |
During the decade between 1920 and 1930, the Observatory
was so fortunate as to have A. A. Michelson as an associate and
active investigator. He came first to apply interference methods
to the measurement of stellar diameters, and then, returning to
his earliest strong interest, remeasured the velocity of light by
several different methods. In both investigations he was re-
markably successful, and the first determination of the diameter
of a star caused a sensation in the scientific world. Michelson,
however, was a physicist and not an astronomer. This is well
illustrated by the story told of him by Moulton, then a colleague

of his at the University of Chicago. One clear night in the winter

following Michelson’s measurements of Betelgeuse at Mount
Wilson, the two men were walking across the university campus
when Moulton stopped and pointed to a bright red star well up
in the sky. “Michelson, what star is that?”’ said Moulton. “How
the devil should I know,” replied Michelson. To him a star in
the sky was a point of light to feed his instrument and should
be treated as such.

Michelson’s new measurements of the velocity of light at-
tracted great interest and have carried high weight in evalu-
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ations of this fundamental physical constant. He became in-
terested in the problem while at Annapolis and would some-
times tell the story of his final examination before graduation.
It seems that his interest was such that he had designed the
apparatus and made some measurements while yet a student.
This was known to the board of examiners. Furthermore,
Michelson was not inclined to work any too hard on subjects
which did not interest him, so he did not shine very brightly
when questioned on various matters which the Navy considered
important. After some consultation the board of examiners
decided to pass Michelson, but with a warning. So one of the
members of the board, according to tradition the future Admiral
Bob Evans, said, “Michelson, we have decided to let you through;
but if you ever expect to amount to anything in life you have
got to get rid of these damned physical notions of yours.”

Michelson was a fine companion on Mount Wilson, with very
wide interests and a fund of stories of experiences in all parts of
the world. He was a true cosmopolitan. He took up sketching
and painting at about this time and, as with everything else
which he undertook, did them well. Two of his Mount Wilson
sketches still hang on the walls of the dining room at the
Monastery.

As a matter of record it may be of interest to state that one
of the discussions leading up to the gift of the 200-inch telescope
took place on Mount Wilson. Dr. Wickliffe Rose, president of
the General Education Board, visited the mountain when Henry
Russell was there, and the three of us talked of what might be
expected of a larger telescope, its administration, and how it
might be given. Rose took the part simply of an interested lay-
man and not that of the head of a great foundation, and so we
could all speak freely of what was in our minds. Russell and I
agreed that the fundamental question was that of obtaining the
telescope and having it operated to the best advantage, while the
question of the recipient of the gift was secondary and one for
the donor to settle. In later years I have often thought of this
discussion and of the deep interest which Dr. Rose showed in
all its phases.

In looking backward over the earlier years of the history
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of the Observatory, I am impressed more and more by the
greatness of the figure of Hale, without whom it is doubtful
whether the Observatory, if established at all, could ever have
attained its high position in the field of astronomy. For the early
years were difficult years filled with uncertainties, and it took
great courage to start at the very beginning and, as time passed
by, to face the responsibility for sponsoring such costly and some-
times unpredictable instruments as the 60-inch, 100-inch, and
200-inch telescopes. A lesser man with less creative imagination
would have been satisfied with more conservative equipment
which he might himself use, but Hale planned for a future in
which he had long realized he could take no active part. We can
rejoice that he lived to see the success of these great plans
assured. As one who was associated with him from the begin-
ning, I can but express my feeling of the greatness of the privi-
lege allowed me in our long period of association together.
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