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Memorsndum re California Institute of Technologzy, Pasadena, Californis

June 11, 1928

Monday morning, June 11, Doctor Hose and I arrived ot Pasadena,
Californizs. We were met at Piso by Doctors Milliksn and Noyes of California
Institute of Technolozy, and driven tc Pasadena and to Doctor George E. Hale's
private laboratory. Here we met: Doctor Hale, Toctor Adams, Director of
Mount Wilson, Doctor Merriam, President of Carnegie Institution, and
Mr. H. M. Robinson of the Board of Trustees of Czliformia Institute of
Technology.

We discussed informally the proposed 200-inch telescope. Doctor Rose
indicated the status of the action of the Internationsl Education Board and
stated that the first point to be cleared up was the gquestion of funds neces-
sary to maintain the propeosed dbservatory. Doctor Hale and Doctor Adsms
azreed that the annual cost based on the present costs of operating Mount
Wilson Observatory ($250,000) would be between $100,000 and $150,000.

Mr. Robinson stated that, while he would not officially speak for the
Trugtees, he was sure they would agree to provide these funds up to $150,000
a year. He also stated that he would personally agree to undertake raising
the funds necessary for this purpose. We learned later that in this stet e~
ment given in such a modest way he himself plans to give an annual income
of $100,000 for this purpose and later capitalize it. He also agreesto
reise this to $150,000 annually if desired.

Doctor Rose then presented the following statement which we had

prepared on the train:

—
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200-Inch Reflectinz Telescope for Californie Institute of Technology -
Points to be included iu “Formgl. Recuest from the Trustees of
California Institute of Technology

I. The Internationesl Education Board is to provide funds as needed for:
a) A 200-inch reflecting telescope
b) Site including land and land improvements
c) Observatory and other necessary buildings
d) Auxiliary epparatus
e) Other expenses in connection with making the observatory
available for use.
The total funds so provided are not to exceed in the aggregate
$6,000,000 and the International Education Board is not expected

to provide funds for zny other purposes than those here indicated.

II. The Californie Institute of Technology is to assume full responsi-
bility for building the proposed Observatory and is to provide the

necessary funds for operating it after its completion.

III. It is understood that if experience should show at any stage of
development that the undertaking cannot be carried to successful
completion, no further expenses will be incurred by the California
Institute of Technology and no further funds will be provided by
the International Education K Board.

IV. In trensmitting a formal request from the Trustees of California
Institute of Technology to the International Hducstion Board for
funds to carry out this proposal, it is suggested that the request
include:

a) Evidence of cooperation from the Carnegie Institution
and the staff of Mount Wilson Observatory.
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b) Personnel of:

1. Committee of representative astronomers to consider site

2. Committee on construction of reflectors

3. Comnittee on design of telescope, buildings, equipment, etc.
c) A budget of estimated expenditures including:

1. Expehses of comnittees

2. Expenses of experimentation and manufscture of reflectors
3. Expenses of land and land improvements

4. Expenses of buildings end telescope mounting

5., Expenses of other equipment

6. Contingent

Supplemental Information

The formsl request from the Trustees of California Institute of
Technology will form the basis of the formal pledge of the Internationsl Educa-
tion Board.

After the pledge has been approved, formally executed and accepted
the following procedure is auggesfed:

Upon request from the California Institute of Technology accompenied

by full report as to the status of development, the Executive Committee of the
International Educatioh Board will consider and spprovriaste from time to time
such funds as may be needed to meet the respective budget items included in the
formal request.

After such aporopriations are authorized, payments will be mede by the
International Education Board to the California Institute of Technology upon
duly authorized requisition and statement of account.

The intention of this suggested procedure is to provide funds only as
expenses are.incurred and to enable plans and construction to develop without
delay znd without expense to the Institute. A full accountingz of all expenditures
is expected, but approval and payment of bills is the function of the Institute.

Advences will be provided as needed.
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This was discussed and seemed entirely setiafac_tory to all present
as a basis for a formel letter of epplication. The principle of furnishing
funds as and when needed is also satisfactory. TDoctor Hale is prepared to
initiate some studies very promptly._ He rcised the question of securing
prompt action from the International Education Board, but we suggested that
the Institute advance any funds neeé.ed immediately and that the Executive
Committee of the International Education Board take sppropriate action in
the fall.

Doctor Hale then presented the following statement of a proposed
gcheme of organization:

Astrophysical Observatory of the Celifornia Institute of

Proposed Scheme of Orgsnization, Construction, end Operation

Observatory Council

Four members of the Executive Council of the Institute, Messrs.
Hale, Milliksn, Noyes, and Robinson, to be charged by the Trustees with
the expenditure of the Observatory Fund‘: the selection of building sites;
the provision of 211 necessary roads, water-supnly, power-lines, and
other requirements; the design, construction, transportation, and erec-
tion of instruments, machinery, and buildings; the selection of a scien-
tific and operating staff; and the general policy of research.

The Observatory Council shall eppoint an experienced astronomer
or physicist as the executive officer of the Observatory, to teke direct

charge of its design, construction, and operation.
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Advisory Committee

Comprising the Director of the Mount Wilson Observatory and other
leadine astrohomers and physicists, to cooperate with the Cbservatory
Council in the solution of its problems.

Instruments and Buildinzs

(a) A preliminary study, by a group of the ablest experts, to be
made of all promising methods of meking telescope mirror disce of large
diameter.

(b) If, as now seems probable, such & study should point to the
use of fused quartz, the next step would be an experimentsl test of its
possibilities, and the manufscture as soon as feasible of a 200-inch
mirror disc.

(¢) A simultaneous study, by & group of experienced astronomers,
physicists, opticians, instrument mekers, and engineers, of the various
optical and mechanical questions involved in the design of the telescope
and all buildings, instruments, apparatus, and accessories for the ob-
servation, registration, end measurement of celestial images, the
measurement of photographs, and the laboratory interpretation of results.
The preparation ¢ working drawings and the work of construction to follow
as soon ae circumstances permit.

(d) A simulteneouns comparative study, by astronomers, physicists,
end meteorclogists familiar with the performance of the largest existing
instruments,. of possible sites for the 200-inch telescope, taking into
account not only the clearness and steadiness of the atmosphere at various
seagons throughout several years, but with due regard to the special re-
guirements of the telescope, the nature of the problems in view, the

efficiency of the observers, and the intimate cooperation of the Mount
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VWilson Observatory of the Carnegie Institution of Washington and the
Bridze and Cates Laboratories of the California Institute.

(e) The grinding, polishing, and fizuring of the large snd
small mirror discs when ready. Most of this work, like the casting
of the 200-inch disc, must be done at the site selected, because of
the difficulty of transporting the large disc.

(f) The comstruction and erection of the telescope mounting,
buildings, and accessory epparatus.

Procedure

The design end construction of a 200-inch t elescope is a
large enterprise, calling for an intimate and effective union of
the highest scientific and engineering knowledge and experience.

I recommend that the J. G. White Engineering Corporation, of which
Mr. Geno Dunn is President, be employed to take general supervision
of the work of construction, part of which (including buildings,

road, waterwsupply, etc.) would be done by their own engineers, while
the mounting might be built by Warner & Swasey. In the design of the
mounting and dome the combined knowledge of Mr. Irancis G. Pease and
other members of the Mount Wilson staff and that of Messrs. Gano Dunn,
Ambrose Swasey, and other leading authorities should be utiligzed. If
-2 Tused gquartz disc is d ecided upon, Doctor Elihu Thomson of the
General Flectric Company is prepared to undertake this work. The
€rinding, polishing, end figuring of the disc should be done by the
Mount Wilson opticiasns, in a building to be erected at the site

selected for the telescope.




California Institute of Technology - p7

The simultenecus study of the meeessory i ruments and
apparatus would involve in many cases the cooperation of other
agencies. Some of the appsratus could be obtained from dealers
in scientific instruments but much of it must be made in the instru-
ment shop of the Astrophysical Laboratory, which should be erected
on the campus of the California Institute.

Observing Staff

Toward the end of the construction period, which will
necessarily occupy several years, the observing staff should be
organized. This should include a director; seversl obgervers,
assistants, and computers; and research associates, assistants,
and fellows sppointed for various periods from the staffe of the
Mount Wilson Observatory, the California 'Institute. and other
institutions. Provision should also be msde for graduste study
and researche

It goes without saying that the 200-inch t elescope should
be employed for investigations beyond the range of other instruments.
The prime purpose in view is therefore to supplement the instrumental
equipment of the Mount Wilson Observatory and the Califormia Institute
in such a way ae to provide for the extension of their astronomical
and physical researches into fields now inaccessible.

—

Plan of Cooperation

The chie f objects . . of a plan of cooperation between the
Carnegie Institution of Washington and the Califormis Institute
should be:

(1) To assure the effective utilization of the knowledge

i e e —
——ET ————

and experience of both institutions in the desizn, construction, and

operation of the proposed Astrophysical Observatorye

: f_,_ i
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(2) To conduct the preparatory studies, as well as the
ultimate scheme of research, so that the result will be to aid
from outset the current work of both institutions.

The procedure suggested in the preceding pagzes has Dbeen
prepared with these objects in mind. It is designed to secure the
best possible results without involving the Carnegie Institution of
Washington in any expense, or calling for much of the time of its
research men, or even of existing shop facilities during the con-
struction period. The study of accessory instruments and methods,
which should begin at once, would quickly yield results immediztely
appiicable in current research, and highly advantegeous to both
institutions. After the completion of the telescope, it goes
without saying that the opportunities to be offered to members of

both staffs would be invaluable.

Doctor Hale steted that it would take from 18 months to two
years to reach a definite conclusion as to site and mentioned two possi-
ble sites, one 12 miles and the other 100 miles'from Pasadens. We also
discussed t he qusstion of earthquake) It was the unanimous conclusion
of Hale, Merriam, and Adams that this could be ignored. Doctor Hale
even went so far as to state he doubted whether the greatest California
earthquake on record could damege sn instrument of the proposed dimen-
sions and design.

In hies disgcussion he suggested Doctor Anderson as the
executive officer of the proposed observatory during it s period of
construction, such men as Day of Washington Geo-Physical Laboratory
and Elihu Thompson on the committee to consider the problem of reflector

construction and design.
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The next day we visited the Seismological Laboratory recently built
by the Carnegie Institution and saw the equipment and data being compiled. This
makes it clear that the Special Committee on Site will have at its disposal a
wealth of material on the earth's structure and earth movements never before
agsembled.

Doctor Rose and I, after completing our conferences, prepared
the following letter which wes sent to the members of the Board:

June 18, 1928

To the Members of the International Education Board:

At the May 1928 meeting of the International Education
Board, resolutiongwere adopted approving a proposal by the California
Institute of Technolozy for the construction of an observatory, in-
cluding a 200-inch telescope and authorizing the Executive Committee
to provide funds as needed for this purpose.

At thet meeting it was agreed, as the result of discussion,
that the resolutions proposed in the docket should be modified in
certain details and particularly that they should embody a definite
undertaking by the California Institute to provide the necessary
funds for the operation of the observatory after its completion.

Officers of the Board visited Pasadena recently for a con-
ference covering all the points discussed at the meeting, Members
of the Board of Trustees of the Institute and its executive staff,
the President of the Carnegie Institution and the Director of
Mt. Wilson QObservatory were present. The followinz is a brief
summary of the results of this conference:

T California Institute is prepared to finance the
operation of the observatory after its completion.
One of the trustees promptly offered to provide
two million dollars endowment for this purpose
and assumed the responsibility for an additional
million should this be found necessary.
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2.

3o

4.

Sa

california Institute is prepared to assume full
responsibility for building the proposed observatory.
It is understood that the Internationsl Education
Board is to meke no commitment beyond providing the
necessary funds as needed up to a total not to exceed
six million dollars. It is also understood that, if
experience should show at any stage of development
that the undertaking can not be carried to successful
completion, no further expenses will be incurred by
the Institute and no further funds provided by the
International Education Board.

California Institute proposes to create a special
committee, to be known ss the Observatry Council,
to have supervigion of the undertaking. The Coun-
cil will appoint z competent scientist as ite
executive officer.

The Council will create a Commit tee on Site; this
committee to be made up of competent scientists and
to be reinforced by a group of astrcnomers - American
and foreign - who will serve as consultents. This
comnittee will undertake a study of possible locations,
make the necessary tests of atmospheric and other con-
ditions, and willhave at its disposal similar studies
made in locating the Mt. Wilson observeatory, together
with accumlated information of this and other observa-
tories and the meterial now beinz gathered Yty the
Seismological laboratory at Pasadena, California. It
is expected that these studies will require two years
for completion after which a recommendation will be
made which will combine as far as possible the desir-
able characteristics of an idezl site.

A goup similarly constituted and composed of the
most competent suthorities in the field is to be
charged with maturing plans, carrying out experiments
and finglly producing the necessary disks, including
the 200-inch reflector. Here again it is proposed
to bring to bear upon this most important feature
of the undertakingz the best scientific and technical
ability to be found in this country and abroad.

Still another group will undertake to design the
mounting of the great mirror. Thie is an extremely
complex problem and will call for the intimate co-
operation of scientists  and technlicians represent-
inz a great variety of ability. This group willhave
as a starting point the preliminary designs on which
Dr. Peasse and a group of experts have been working
for the past four or five years,
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7. In due course the California Institute will
make a formal epplication. This to cover in
greater detail than here attempted the important
items of the agreement, and to be accompanied by
2 budget of estimated expenditures. This will
be presented to the Executive Committee for con-
sideration, presumably in the early fall.

In the meantime the Institute will give attention to the
important gquestion of personnel with a view to starting activi-
ties without undue delay. It will also consider plans of
organization, of research, of construction and the designing
of all necessary accessory equipment, such as interferometers,
spectrographs, thermo-couples, etc. In this eq ipment, as
well as in the large instrument, effort will be made to improve
upon the best now available. =

The discuszions at Pasadena emphasized more than ever ,
the international character of the proposed observatory. It is ¢
to be a contribution not so much to an institution as to science. :
In meturing the designs, in all matters of construction and in
the use of the completed instrument the undertaking is to call
into play the best ability regardless of institutional or
national boundary lines.

-

i
i
j
Very truly, B

WICKLIFFE ROSE

Unless objections are made or suggestions received the
following resolutions will be incorporated in the minutes of
the May meeting:

WHEREAS, The Cslifornia Institute of Technology,
Pasadena, California, presents a proposal to the
International Education Board for an appropriation of
the funds needed to erect an observatory including a
200-inch reflecting telescope involving the expendi-
ture of spproximately $6,000,000; and

WHEREAS, The Trustees of the California Institute
of Technology are to assume full responsibility for
providing the necessary funds for the upkesp and mein-
tenance of the observatory including the telescope,
if constructed; and
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WHEREAS, The Carnegie Institution of Washington,
D.C., acting in cooperation with the California In-
stitute of Technology approves the proposal and in-
dicates its willingness to assist and cooperate in
the undertaking; and

WHEREAS, The staff of the Mount Wilson Observe-
tory, Pasadena, California, under the control of the
Carnegie Institution of Washington, is in hearty ac-~
cord with the proposal and promises cooperation in
the prozram outlined;

THEREFORE, BE IT

RESOLVED, That the Internationesl FEducation Board
hereby spproves in principle the proposal submitted
by the California Institute of Technology, Pasadena,
Celifornia, to conmstruct, if this should prove feas-
ible, an observatory including a 200-inch reflecting
telescope to be situated at such place as mey be
determire @ by the Trustees of the California Institute
of Technology on the advice of & committee of repre-
sentative astronomers; and be it further

RESOLVED, That the Executive Committee of the
International Bducation Board be, and it herelby is,
empowered in its discretion to commit the Board from
time to time to sppropriations to the California
Institute of Technology, Pasadena, Celifornia, of
sums not to exceed in the agzrezate Six million Dol-
lars ($6,000,000) for the purchase of a site and the
construction of an observatory including a 200-inch
reflecting telescope with accessories and any and
gll other expenses incurred in making the cbservatory
available for use, it being understood that the
Trustees of the California Institute of Techuology
will provide the funds required for the operation of
the completed observatory; and it being stipulated
that commitments by the Executive Committee under
this authorization shall not be made more rapidly
than developments justify; and be it further

RESCLVED, That a sum not to exceed Six million
Dollers ($6,000,000) be, end it hereby is, appro-
priated to make this action effective, the appropri-
ation to be charged to the principal funds of the
Board.
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