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June 6, 1928

Dear MNr. Stolkes:

1 enclose copy of the revised mimute
covering the action of the Board with reference to its
appropriation to the California Institute of Teelmology
for the telescope. DNoctor Rose read this proposed action
at a recent meeting of the Executive Comnittee of the
International Rdueation Board at which Doctor Vincent,

Mr, Fosdick, Mr. Woods and Mr, Debevolse were present.
They were of the opinion that the several points raised
during the discussion at the Board meeting are covered
in the proposed minute.

Doctor Rose would appreciate yowr reading
it with o view to making my further sugzestions that mey
oceur to you. May I hear from you at your early convenience.

Sincerely yours,

. W, f
: Fhelpe W, W, BRIE

Massaclmsetts Avenue
Washington, D.C.
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June 6, 1928

Dear lr. Young:

1 enclose copy of the revised minute cover-
ing the action of the Board with referemce to its appro-
priation to the California Institute of Teckhmology for
the telescope, Doctor RHose resd this rroposed action at
a recent meeting of the Executive Compdttee of the Inter-
national Bduneation Board at which Doctor Vincent, Nre
Posdick, Mr., Weods and Mr. Debevoise were present. They
were of the opinion that the several points raised during
the discussion at the Board weeting are covered in the
proposed minute.

Doctor Hose would aprreciate your reading
it with 2 view to meking sny further suggestions that may
ocour to you, May I hear from you at your esrly comvenience.

Sinceroly yours,



June 6, 1928

Dear President Angell:

I enclose copy of the revised minute
covering the action of the Board with reference to 1ts
appropriation to the California Institute of Technology
for the telescope. Doctor Rose read this proposed action
at a recent meeting of the Executive Committee of the
International Bducation Board at which Dector Vincent,
Mr. Fosddek, Mr. Woods and Mr. Debevolse were present.
They were of the opinion that the several points raised
during the discussion at tb.m&muummonih
the proposed minute,

Doctor Rose would appreciate your
‘mmmuum a view to making any further sug-
gestions that may occur to you. May I hear from you at
your early convenience,

Sincerely yours,

President Jemes R, Angell W W. BRI
Yele University
New Haven, Comnecticut

s



June 8, 1928

Dear President Angells

Thenk you for your letter
of June Tth coneerning your feeling with regard
to the proposed telescope for the Institute of
Technology. Doctor Mose left yesterday for
California in connection with this project,
When he returns te the office before sailing
your letter will be brought to his attention.

Sincerely ywurs,

W. \ﬁ,’l Eﬁrr:nl r-wr

FPresident James R, Angell
Yale University
Wew Haven, Comnecticut

WAB MR
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June 7, 1928,

W.W, Brierley, Esqe,
CGeneral Education Board,
681 Broadway,
New York City.
Dear Mr, Brierley:

I acknowledge your favor of June 6th with transeript of the
revised minute of the International Education Board's action with
reference to the new telescope for the California Institute of
Technology.

I wes not myself particularly keen for the phrasing which was
finally adopted, to make the selection of a site contingent upon
the advice of a committee of astronomers, the method of appointing
which is not indicated. I have, however, no objection to the
proposal and I should raise no question about the minute in its
present form.

I was ‘rrankly solicitous regarding the choice of the site, but,
as the whole subject was new to me, I had not canvassed in my mind
a suitable method of determining the site and I em not altogether
certain what would be the outcome of this present plan, Certainly
I have, at the moment, nothing better to suggest,

Believe me,

Yours very truly,

\i‘“'q%»\c
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June 11, 1828

Dear Doctor Stokes:

I am acknowledging your letter of Jume 8,
concerning the resolution in comnection with the
200-inch reflecting telescope for the California
Institute of Technology. This will be brought to

the attention of Doctor Rose upon his return.

Very truly yours,

W, W, BRIERLEY

Doctor Anson Phelps Stokes
2408 lassachusetts Avenue
Washington, D.C.

WWB s MHD

i
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Memorandun re Californie Institute of Technology, Pesadena, Celifornia

June 11, 1928

Monday morning, June 11, Doctor Rose and I arrived at Pasadena,
California. We were met at Piso by Doctors MMillikan and Noyes of California
Institute of Technology, and driven to Pasadena and to Doctor George E. Hale's
pr ivate laboratory. Bere we met: Doctor Hale, Doctor Adams, Director of
Mount Wilson, Doctor Merriam, President of Carnegie Institution, and
Mr. H. ¥. Bobinson of the Bosrd of Trustees of Califomia Institute of
Technology.

We discussed informally the proposed 200-inch telescope. Doctor Rose
indicated the status of the action of the International Education Board and
stated that the first point to be cleared up was the question of funds neces-
gary to maintain the proposed observatory. Doctor Hale and Doctor Adams
agreed 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
Trusteeg, he was sure they would agree to provide these funds up to $150,000
a year. He also stated that he would personally agree %o undertake raising
the funds necessary for this purpose. We learned later that in this stat e-
ment given in such a modest way he himself plans to give an snnual income
of $100,000 for this purpose and later capitalize it. He also agreesto
raise this to $150,000 annuelly if desired.

Doctor Rose then presented the following statement which we had

prepared on the train:
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200-Inch Reflecting Telescope for Californis Institute of Technology -
Points to be included in _Formgll. Reguest from the Trustees of
California Institute of Technology

I. The Internationel 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 spparatus
e) Other expenses in connection with meking 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 any other purposes than those here indicated.

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

necessary funds for operating it after its completion.

III. It 1s 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 Board.

IV. In transmitting a formal request from the Trustees of California
Institute of Technology to the Internationsl Education Board for
funds to carry out this proposal, it is suggesfed 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. Committee on design of telescope, buildings, eguipment, etc.

¢) A budget of estimated expenditures including:

1. FExpenses of committees

2. Bxpenses of experimentation and menufacture of reflectors
3. Expenses of lend and land improvements

4. Expenses of buildings end telescope mounting

5. Expenses of other equipment

6. Contingent

Supplemental Information

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

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

Upon request from the California Institute of Technology accompanied

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

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

The intention of this suggested procedure is to provide funds only ag
expenses arelincurred and to enable plans and construction to develop without
delay and without expense to the Institute. A full accounting of all expenditures
is expected, but approvael 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 satisfactory to all present
as a basis for a formel letter of spplication. The principle of furnishing
funds as and when needed is also satisfactory. Toctor Hale is prepared to
initiate some studies very promptly{ He reised the question of securing
prompt action from the International Bducation Board, but we suggested that
the Institute advance any funds needed immediately and that the Executive
Committee of the International Education Board take appropriate action in
the falle.

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

Astrophysical Observatory of the Celifornis Institute of
Iechnology

Proposed Scheme of Organization, Construction, and Operation

Obgervatory Council

Four members of the Executive Council of the Institute, Messrs.
Hale, Milliken, Noyes, and Robinson; to be charged by the Trustees with
the expenditure of the Observatory Fund; the selection of building sites;
the provision of all necessary roads, water-supnly, power-lines, and
other requirements; the design, construction, transportation, ani 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 take direct

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

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

Instruments and Buildings

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

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

(¢) A simulteneous study, by & group of experienced astronomers,
physicists, opticians, instrument makers, and engineers, of the various
optical and mechanical questions involved in the d esign of the telescope
and all buildings, instruments, apparatus, and accessories for the ob-
gervation, registration, and 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 sgoon ae circumstances permit.

(4) A simultaneous comparative study, by astronomers, physicists,
and meteorologists familiar with the performance of the largest existing
instruments, of possible sites for the 200-inch telescope, taking into
account not only the clearness snd steadiness of the atmosphere at various
geagons 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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Wilson Observatory of the Carnegie Institution of Washington and the
Bridge and Gates Laboratories of the California Institute.

(e) The grinding, polishing, and figuring of the large and
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 apparatus.

Procedure

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

I recommend that the J. G. White FEngineering 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, water<supply, etc.) would be done by their own engineers, while
the mounting might be built by Warner & Swasey. In the design of the
mounting end dome the combined knowledge of Mr. Francis G. Pease and
other members of the Mount Wilson staff and that of Messrs. Gemo Dunn,
Anbrose Swasey, and other leading euthorities should be utilized. If
.a fused quartz disc is decided upon, Doctor Elihu Thomson of the
General Flectric Company is prepared to undertake thies work. The
grinding, polishing, end figuring of the disc should be done by the
Vount Wilson opticians, in a building to be erescted at the site

selected for the telescope.
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The simulteneous study of the mesessgry irfruments and
apparatus would involve in many cases the cooperation of other
agencies. Some of the apparatus 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

Moward the end of the construction period, which will
necessarily occupy several years, the observing gtaff should be
organized. This should include a director; several observers,
agsistants, and computers; and research associates, assistants,
and fellows sppointed for verious periods from the staffe of the
Mount Wilson Observatory, the California ‘Institute, and other
institutions. Provision should also be mede for graduate study
and researche

It goes without saying that the 200-inch t elescope should
be employed for investigat ions beyond the range of other inst raments.
The prime purpose in view is therefore to supplement the instrumental
equipment of the lount Wilgon Observatory and the Californie 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 plen of cooperation between the
Carnegie Institution of Washington and the Califomia Institute
should be:

(1) To assure the effective utilization of the knowledge
and experience of both institutions in the design, construction, end

operation of the proposed Astrophysical Observatory.

S

a
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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 pages has been
prepared with these objects in mind. It 1s 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 immedietely
appiicable in current research, and highly advantsgeous to both
institutions. After the completion of the telescope, it goes
without saying that the opportunitiee to be offered to members of

both staffs would be invaluable.

Doctor Hale stated 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 Pasadena. We also
discussed t he question of earthquake) It was the unanimous conclusion
of Hale, Merriam, and Adems that this could be ignored. Doctor Hale
even went so far as to state he doubted whether the greatest California
earthquake on record could damage an instrument of the proposed dimen-
sions end design.

In his discussion he suggested Doctor Anderson as the
executive officer of the proposed observatory during its period of
construction, such men as Daybof 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 wae gent to the members of the Board:

June 18, 1928

To the Members of the International BEducation Board:

At the May 1928 meeting of the International Education

RBoard, resolutionsgwere adopted approving a propoeal by the California
Institute of Technology for the construct ion of an observatory, in-
cluding e 200-inch telescope and authorizing the Executive Committee
to provide funds as needed for this purpose.

At that 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 digcussed 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 following is a brief
summary of the results of this conference?

1. California Institute is prepared to finance the
operation of the observatory after its completion.
One of the trustees promptly offered to provice
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.

3e

4

5.

California Institute is prepared to assume full
responsibility for building the proposed observatory.
It is understood that the International Education
Board is to make 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 as the Observatxry Council,
to have supervision of the undertaking. The Coun-
cil will appoint & competent scientist as its
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 astronomers - American
and foreign - who will serve as consultents. This
comnittee will underteke a study of possible locations,
meke the necessary tests of atmospheric end other con-
ditions, and willhave at its disposal similar studies
made in locating the Mt. Wilson observatory, together
with accumlated information of this and other observa-
tories and the material now being gathered ty the
Seismological laboratory at Pasadena, California. It
is expected that these studies will require two years
for completion after which a recommendation will be
mede which will combine as far as possible the deeir-
able characteristics of an idesl site.

A gmup similarly constituted and composed of the
most competent suthorities in the field is to be
charged with maturing plans, carrying out experiments
and finally 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 undertaking the best scientific and technical
ability to be found in this country and abroad.

Still enother group will undertske 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 technicians represent-
ing a grest variety of ability. This group willhave
es a starting point the preliminary designs on which
Dr. Pease and a group of experts have been working
for the past four or five years.
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Te In due course the California Institute will
make a formal application. This to cover in
greater detail then here attempted the importeant
items of the agreement, and to be accompanied by
2 budget of estimated expenditures. This will
be presented to the Executive Committee for con-
gideration, presumably in the early fall.,

In the meantime the Institute will give attention to the
important question of personnel with a view to starting activi-
ties without undue delay. It will also consider plens of
organization, of research, of construction and the designing
of all necessary accessory equipment, such as interferometers,
spectrographs, thermo-couples, ete. In this eqiipment, as
well as in the large instrument, effort will be made to improve

upon the best now available. .
Y g Y I 5

The discussions at Pasadena emphasized more than ever
the internationsl 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 undertszking is to call
into play the best ability regardless of institutional or

national boundary lines.

R,

g
E

3
g
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Very truly,
WICKLIFFE ROSE

Unless objections are made or suggestions received the
following resoluticns will be incorporated in the minutes of

the May meeting:

WHEREAS, The California Institute of Technology,
Pasadena, California, presents a proposal to the
International REducation Board for an appropriation of
the funds needed to erect an observatory including a
200-inch reflectinz telescope involving the expendi-
ture of epproximately $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 upkeep and main-
tenance of the observatory including the telescope,
if constructed; and

1
. foag, ~;§
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HJT MDB

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 undertelking; and

WHEREAS, The staff of the Mount Wilson Observa-
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 program outlined;

THEREFORE, BE IT

RESOLVED, That the Internstional Fducation Board
hereby espproves in principle the proposal submitted
by the California Institute of Technology, Pasadena,
California, to construct, if this should prove feas-
ible, an observatory including a 200-inch reflecting
telescope to be situated at such place as may be
determire d by the Trustees of the California Institute
of Technology on the advice of a committee of repre-
sentative astronomers; and be it further

RESOLVED, That the Executive Committee of the
International Education Board be, and it hereby is,
empowered in its discretion to commit the Board from
time to time to approopriations to the California
Institute of Technology, Pasadena, Celifornia, of
sums not to exceed in the aggregate 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
all other expenses incurred in msking the observatory
available for use, it being understood that the
Trustees of the California Institute of Technology
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

RESOLVED, That a sum not to exceed Six million
Dollars ($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
Boarde.

7:#4)7‘ |
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J. E. KWEGYIR AGGREY, Accra, Gold Coast.
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Mr. W. W. Brierley
International Education Board
61 Broadway

New York City

Dear Mr. Brierleys

I have your letter of June 6th and greatly
appreciate the changes introduced by the Executive Committee
in the resolution regarding the 200-inch telescope as dis-
cugsed at the last meeting of the International Education
Board.

The proposed resolutions which 1 am returning
herewith are in the mein most satisfactory. I merely suggest
for the comsideration of Dr. Rose and his associates three
additions:

(1) After the word “construct" in the first resolution
the words ", if this should prove fbaaibquand—advéeubieT“-

(2) Before the words "it being stipulated" in the second
resclution the word "“and".

(3) At the close of the second resolution instead of the
words "more rapidly than experimentation justifies" substitute

the words "more rapidly than studies and experimentation justify."

With these minor modifications the resolution
has my most complete and hearty endorsement. I repeat my
appreciation of the Executive Committee's favorable consideration
of the suggestions which I made at their last meeting .

Sincerely yours,



WHEREAS, The California Institute of Technology, SCIENCE
Pasadena, California, presents a proposal to the

International Education Board for an appropriation of CALIFORNIA
the funds needed to erect an observatory including a : INSTITUTE
200~-inch reflecting telescope involving the expendi- oF
ture of approximately $6,000,000; and TECHNOLOGY
PASADENA
WHEREAS, The Trustees of the California Institute CALIFORNIA
of Technology are to assume full responsibility for CONTINUED

providing the necessary funds for the upkeep and main-
tenance of the observatory including the telescope,
if constructed; and

WHEREAS, The Carnegie Institution of Washington,
D.C., acting in col8peration with the California Insti-
tute of Technology apvroves the rtroposal and indicates
its willingness to assist and colperate in the under-
taking; and '

WHEREAS, The staff of the Mount Wilson Observa-
tory, Pesadena, California, under the control of the
Carnegie Institution of Washington, is in hearty ac-
cord with the proposal and promises codperation in
the program outlined; '

THEREFORE, BE IT

RESOLVED, That the International Education Board
hereby approves in principle the proposal submitted
by the California Institute of Technology, Pasadena, 2 - ((
California, to constructAgn observatory including a W ;dxﬂ‘\»3¢;;L{“_
200-inch reflecting telescope to be situated at such ;Liyvc fl&¢LA&
place as may be determined by the Trustees of the o ‘ :
California Institute of Technology on the advice of
a representative committee of astronomers; and be it
further

RESOLVED, That the Executive Committee of the
International Bducation Board be, and it hereby is,
empowered in its discretion to commit the Board from
time to time to appropriations to the California
Institute of Technology, Fasadena, California, of sums
not to exceed in the aggregate Six million Dollars
($6,000,000) for the purchase of a site and the con-
struction of an observatory includihg a 200-inch
reflecting telescope with accessories and any and all
other expenses incurred in making the observatory
available for use, it being understood that the
Trustees of the California Institute of Technology
will provide the funds required for the operation of -
the completed observatory, it beingiqt;pulaygg\tggt_/// AXAJ@(
commitments by the Executive Cormittee under this e,
authorization shall not be made more rapidly than s[icdies el
experimentation Justifﬂecﬁ and be it further
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RESOLVED, That a sum not to exceed Six million
Dollars ($6,000,000) be, and it hereby is, appropri-
ated to make this ection effective, the appropriation
to be charged to the principal funds of the Board.,

SCIENCE

CALITORNIA
INSTITUTE
or .
TECHNOLOGY
PASADENA
CALIFORNIA
CONTINUED
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Dr. Wickliffe Rose, p_. ..al
President, EBsbepnesionatr Bducation Board,
61 Broadway,
New York.

Dear Doctor Rose,

In reply to your request, I beg to swmmarize briefly

the chief arguments favoring the construction of a 200-inch

telescope and to outline the procedure in view,

(L) The 100-inch Hooker telescope of the lMount Wilson Observatory
has solved many fundamental astronomical and physical problems
beyond the reach of our 6Q-inch reflector, and prepared the way for
an attack on still more important problems that demand greater
light-gathering power for their golution. Among thesge outstanding
guestions are:

(a) ‘ The structure of the universe, calling for & more
intensive study of the Galaxy, of which our solar system 1s a
minute part, and especially of the vast reglom of spirel nebulae
("igland universes™) beyond the lMilky Way, where the 100-inch
télescope'has fixed the distence of the two nearest spiral nebulae
at about one million light-years and disclosed thelr true nature
by partially resolving them into stars. It has also revealed
hundreds of thousands of more remote spirals, many of which could
be analyzed and measured with a larger ingtrumnent.

(b) The evolution of spiral nebulee, partially suggested

by our recent studies.
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(¢] The evolution of Stars; showing their origin, sequence,
and physical and chemical development throughout their life history.

(&) The constitution of matter, since the enormously greater
range in mass, temperature, pressure, and'&ensity of the heavenly
bodies presents opportunities for discovery far beyond the
possibilities of laboratory experiment.

Scores of other problems ealling for a larger telescope might

be mentioned 1if space permitted.

(2) No methoa‘of advancing science is so productive as the
development of new and more powerful instruments and methods of
research. A larger telescope would not only furnish the necessary
gein in light, space-penetration, and photographic resolving
power, but permit the application of ideas and devices derived
echiefly from the recent fundamentel advances in physics and
chemistry. These advances, which have suddenly transformed
spactroscopy'from en empiricel into an exact and rational science,
would undoubtedly render possible many new discoveries with such

san ingtrument.

(3) The time is also especially opportune because of recent
engineering and optical progress, such as the development of
fused quartz as a very advantageous substitute for glass, and
the proof now available that the atmospheric conditions on lMount
Wilson are sufficiently perfect to permit a lafge inerease in
aperture to be fully utilized. Hitherto, in the absence of such
proof, inecreases in the size of telescopes have been made at the

risk of defeat by atmospheric disturbances.
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(4) A study of the optical possibilities; which depend chiefly
upén the promise of success in the manufacture of a large quartz
disec for the paraboloidal telescope mirror, couvinees us that
the diameter of this disec should be 200 inches. This would
ecolleect nearly four times as much light as the 100-inch telescope
(the largest yet constructed), penetrate twice as far into space,
and reveal hundreds of millions of stars beyond its range. The
shorter relative focal length adopted in our new design and the
probable substitution of gquartz for glass would greatly increase
this gain, which could be still further enhanced by the improvement

of photographic plates and accessory apparatus.

(5} The procedure in view involves:

(a) A preliminary study, by a group of the ablest experts,
of all promising methods of meking telescope mirror discs of
large diameter. -

(b) If, as now seems probable, such a study should point
to the usé of fused guartz, the next step would be an experimental
test of the possibilities of fused quartz, and the manufacture as
goon ag feasible of a 200-inch mirror disec. I have already
outlined to you the steps in thls process, which would be carried
on under the personal supervision of Dr. Elihu Thomson of the
General Blectric Company. Several years would be occupied in
this work.

(¢) A simultaneous couparative study, by a group of
experienced astronomers, physicists, opticians, instrument mekers,
and engineers, of the various optical and mechanical guestioné

involved in the design of the telescope and all its accessory
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apparatus, and the preparation of working drawings for The
mouanting and dome as soon as the completion of a suitable mirror
disec may permit.

() 4 simultaneous comparative study, by astronomers,
physicists, and meteorologiste familiar with the performance of
the largest existing telescopes, of possible sites for the
instrument, teking into account not only the clearness and
steadiness of the atmosphere at various seasons throughout
geveral years, but with due regard to the special requirements
of the telescope, the nature of the problems in view, the efficiency
of the observers, and the intimate cooperation of sueh institutions
as the Mount Wilson Qbservetory and the Bridge end Gates Labora-
tories of the Californis Institute.

(e) Tae grinding, polishing, and figuring of thé large and
small mirror discs when ready. This work, like the casting of the
large disc, must be done at the site selected, because of The
difficulty of transporting the large disc.

(£) The construction and erection of the telescope mounting,

buildings, and accessory abparatus.

(6) As you have remarked, the most important requirement in the
construction end operation of the telescope is the close co-
operation of the lMount Wilson Observatory and the California
Institute. If your board should decide to provide for the
Iundertaking in asccordance with the views expressed by yourself in

our recent conferences, the following scheme of organization might

be suggested:
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(a) A4 policy committee, comsisting of the Director of the
Norman Bridge Laboratory of Physics (Dr. Robert A. Millikan), the
Director of the Mount Wilson Observatory (Dr. Walter S. Adams),
and, if desired, the writer.

(b) A director, chosen with careful consideration of the
special knowledge required in the construction and use of the
telescope.

(¢) A permanent staff of obgervers, assistants, and computers.

(&) An arrangement providing for the intimate cooperation of
the scientific and technical staffs of the Mount Wilson Observatory
and the Bridge and Gates Laboratories. This cooperation can now

e R .

be assured.

PN

(e) The temporary appointment from time to time of research
associates, assistants, and fellows from institutions in various
parts of the world whose ilnvestigations have especlally gqualified
them to meke the most efficient possible use of the 200-inch
telescope.

It goes without saying that this lnstrunent should be employed
for investigations beyond the range of other telescopes. The
purpose in view is therefore not to duplicate the instrumental
equipment of the Mount Wilson Obgervatory or other gimilar institu-
tions, but to provide for the extension of astronomical and

physical research into fields now inaccessible.

(7) The best estimate of total cost I am now in & position to

offer is six million dollars, to be expended over & considerable
period (probably from four to six or more years). This would cover

preliminary studies of optical problems, design, and site;



manufactuz? of mirror discs; optical work; temporary and

&

permenent buildings; tools, maehinery, instruments, and apparatus;
road to site and expense of tremsporting build ing materials,
machinery, and instruments; construction end erection of the
telescope andl its accessories. This estimate, which does not
inelude endowment, is believed Lo cover the various countbingences
necessarily to be reckoned with in a large undertaking of this
kind.

A more complete statement regarding some of the pogsibilities

of large telescopes mey be found in my article in the April number

ik

Uo’*u o A

of Harpers Magazine.

Very sincerely yours,
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Memo rendum regarding Mount HERESIey) ﬁgiﬁa Obsgsvitgsvl Pasadena,

California - QOctober 1, 1926

Friday afternoon, October 1, 1926, I went with
Doctor Adams to the laboratory of the observatory which consists
largely of a main building for offices for the fifteen technical
members of the staff, an unusual physical laboratory for the ex-
perimental reproduction of phenomena associated with the structure
of the sun and stars, and an optical department for grinding the
lenses used in the work, including the large reflectors now in use
at Mount Wilson.,

While here I met Doctor Hubble (a friend of
lir, Shepardson) who is devoting his studies to the nebulae, and
Doctor Vanliaaren who is working on the distances of the stars.

e then took the bus for Mount Wilson, a ride of
about two hours, This included a climb of about nine miles on a
seven degree road to the top which is about one mile above Pasadena,
The construction of this road has involved a large expenditure, It
was first designed as & trail and the original apparatus and building
material were all brought up by mules, TLater the trail wes widened
for wagons and still later for trucks in order to make possible haunl-
ing equipment and materials for the 100-inch reflector.

After dinner at the Inn we listened to an excellent
illustrated talk on the work of the Laboratory. I had known something
of the structure of the universe of which the solar system is a part,

but had not known that this universe in its entirety was probably a
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spiral nebula and that there are some 135,000 such nebulae in the
heavens, discovered through long time photographs, One such nebula
was shown with the statement that it was probably from 850,000 to
1,000,000 light years distant from the earth. With light traveling
186,000 miles & second, or about 7% timee around the earth, it is
practically imposeible to conceive of a distance light travels in
850,000 years. :

- We vieited the 60-inch reflecting telescope and saw
Jupiter and then visited the 100-inch reflecting telescope then being
used in making a 100 hour photographic exposure of one of the nebulae.
Thie apnaratus ie marvelous in its operation, construction, and design,
The large lens was ground by the laboratory and is resilvered about
twice a year by the staff, The degign of the machine and structure
were prepared by the staff. The clock mechanism, including the large
accurate gear for controlling the movement of the telescope, was built
by the staff, and the result of this meant cutting the cost to about
one-half the estimates submitted by manufacturing concerns.

The QObservatory is open to the public Friday evenings
and evidently attracts people from allpver the world. The weather on
the evening of our visit was very threatening, resulting in an unusually
small attendance of about 50. The party included a professor and his
wife from Cambridge, ¥ngland, and a party of nine Japanese,

e spent the night at the "Monastery" (men only), énd
in the morning saw the solar observatories, the buildings where Michelson

of Chicago has been making new determinations of the velocity of light,
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and is planning further measurements with & still longér distance.
Incidentally Doctor Hale stated that the results of the past summer's
work by Doctor Michelson were almost incredible, showing a probable
error of only 1 part in 300,000, We also saw the laboratory of
Doctor Abbott of the Smithsonian Institute, and the foundations for
the new seismological laboratory.

After breakfast we returned to Pasadena where I spent
most of the morning with Doctor Anderson, We discussed electro-
magnetic waves and he gave a most illuminating statement of the progress
in this field from the predictions of Thompson through the verifications
of Herz and others, including the contributions of R, W, VWood of Johns
Hopkins and others.

This is an excellent illustration of the 'great simpli-
fications" that finally emerge after the accumulation of studies of
years in apovarently unrelated fields., FProm the minutely short hard
cosmic rays, through the scale of "gamma rays,""x-ﬁa&s," ultra violet,"
"ight," "infra-red" and the relstively long rays for radio broadcasting
we have one and the same phenomenon;in other words, light and heat are
but different manifestations of électrofmagnetic waves of different
length.

Doctor Anderson and I then visited the Laboratory where
he explained his research work in getting unusual temperatures and study-
ing their spectra, thus reproducing phenomena of the heavens and enabling
interpretation of the phenomena shown by the spectro photography of the

sun, stars, and nebulae.
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I then met Doctor Pease who has been responsible for
the designs of the various observatories on Mount Wilson. He showed
me his plans for a 25 foot reflecting telescone, a machine which with
equipment will probably cost some eight millions. Thig design has
been prepared to illustrate the fact that such an apnaratus can now
be constructéd, although the laboratory does not plan such a construc-
tion, nor does it have any plans for securing the funds needed.

Altogether my visit to llount Wilson has impressed me
more than I can say with the unusual opportunities that now exist for
adding to human knowledge, Here again is a laboratory that far excels
that of any educational institution. Doctor Hale and his staff have
shown & most daring initiation and conception of possible studies, with
results already secured that more than justify the installation and
maintenance of this research station, In the @esign of eguipment the
staff has shown unusual ability and exceptional skill, coupled with an
ingenuity that is very rare and has been most productive.

H. J. Thorkelson

7@7

HJT NSD
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Memorandum re Mount Wilson QObservatory, California - March 26, 1928

Mondey, March 26, Doctor Rose and I visited the Mount Wilson
Obgervatory with Director Adams and Doctor Russell of Princeton University.
Conditions for observing were so poor that the routine observations planned
for the night were abandoned. This afforded an opportunity to use the
100-inch telescope in viewing the moon, Neptune, a double star, a nebula in
Orion, and a star cluster. While the conditions of the atmosphere inter-
fered with the vision, still we gained some idea of the design and powers
of the instrument.

Doctor Pease was at the Observatory and we discussed at some
length his preliminary plans for a 25-foot reflector which he estimates will

cost about $12,000,000. Two or t hree million dollars of this total will

probably be needed for endowment. Discussion indicated that while such a
glass disc 300 inches in diamter would be impractical, still this disc could
easily be made of pyrex with very distinct advantages over glass. Fused
quartz, however, would be still better in that its coefficient of expansion
is so low the instrument could be used for stellar observations at night and
solar observat ions during the day.

The question of location was also considered and the judgment of
of the group seemed to favor a study of this one item by a committee of
astronomers. The next question was that of ownership and control. This
discussion brought out a number of interesting point s. The consensus of
opinion seemed to favor independence and freedom for the director, a group
of trustees to administer trust funds and secure additional funds from time
to time, and an advisory committee of astronomers to assist the Director in
mepping a program of studies.

The discussion also brought out some of the weaknesgses of

university organization and theseof the organization of Mount Wilson, and
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‘indicated that further study should be given to these matters before a
definite solicitation of funds is inaugurated.

The construction of the pronosed telescope will extend the
boundaries of knowledge regarding the heavens in enabling studies to be
made of nebular structure at one extreme and the moon's surface at the
other extreme. It was also shown that such an improved telescope would
be more productive than the construction of new telescopes similar to the
Hooker 100-inch located at other places on the globe.

In the morning we saw the solar telescope and the plates being
made of the sun's surface, the position and movement of sun spots, spectral
studies of the sun's atmosphere, etc.

On returming to Pasadena we visited Doctor Hale's private labor;
atory and saw his spectrohelioscope. We were told that seven portable
machines of this type were now being built at the Mount Wilson Laboratory.

Mount Wilson is the center of astro-physical work for the
world, The development of the California Institute has benefited the work
of Mount Wilson. While this group of scientists have a great program of
studies under way, it seems clear that prozress in our knowledge of the
heavens will be very greatly advanced if in some way the proposed more power-
ful telescope can be made available.

H. J. Thorkelson

HJT MDB



February 21, 1928,

Dear Doctor Hale:

We are in receipt of your letter of February
14, concerning the possibility of assistance toward the
construction of a large telescope mifror, with the view
of providing later for the construction of a telescope
larger then the present 100-inch Hooker instrument. It
is a matter that interests us., We shall be very glad to
discuss it with you.

Mr, Thorkelson and I are leaving sbout the
middle of March - the 15th, in fact -~ for a westerm trip
which ought to bring us to Pasadena on or about the 25th,

If you are to be in New York before we leave we shall
be glad to see you here. If not, perhaps it may be
convenient to meet you at Pasadena, where we can talk matters
over on the ground, In any event, we shall be very glad
of an opportunity to discuss it with you,
Very sincerely yours,

(signed) Wickliffe Rose

Doctor George E. Hale,

Mount Wilson Observatory,
Pasadena, California,
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February 14, 1928

Dr. Wickliffe Rose
President, General Educa tion Board
60 Broadway, New York City.
Dear Dr. Rose:

The progress of recent research,
especially in the study of stellar evolution, the nature and
development of spiral nebulse, and the constitution and trans-
formations of matter and radiation, has greatly emphasized the
importance of large telescopes. In fact, the range of celes-
tial temperatures, densities, masses, and states of matter
80 enormously transcends that of the physical laboratory that
many of the most fundamental advances in physics depend upon
the utilization of these conditions. Moreover, we now have definite
observational evidence that at such a favorable site as lount
Wilson a large increase in aperture could be made with confidence,
whereas we formerly had to risk defeat through atmospheric unsteadi-
ness. 1 have briefly discussed these matters in an article on
"The Possibilities of Large Telescopes", which I have asked the
editor to send you as soon as it appears in Harper's Magazine.

May 1 ask whether the General Education Board
would consider the possibility of making a grant to determine how large
a telescope mirror it would be fea#ible and advisable to cast, with

the view of providing later for the construction of a telescope son~

siderably outranking the 100-inch Hooker telescope? Naturally, such
1




Dr. Wickliffe Rose -2 February 14, 1928

a question calls for the discussion of meny important matters,
but I expect to go east in March and could talk them over with

you then.
Two possible methods of procedure have occurred

to me. A joint arrangement might be made with the Carnegie Insti- 1
tution of Washington, or the telescope might be given to the
National Academy of Sciences and operated under the direction of
a comnittee of astronomers and physicists. I do not believe that
the Carnegie Institution is in a position to meke a large appropriation
for such a purpose, but it could certainly offer the services of ex-
perts acquainted with the manufacture of glass and other questions
involved. The National Academy could afford a still wider range |
of technical knowledge, and also give the project a status more
nearly resembling that of the liarine Biological Laboratory at Wood's Hole.
In any event, the best existing lkmowledge and experience, both Euro-
pegn and American, should be drawn upon in the design and use of the
instrument. I am confident that whichever method were adopted, the
Carnegie Institution would offer ::¢§g:§; Wilson an admirable site
and many other advantages that would greatly decrease the cost of
building and operating the telescope. After working for some years
in the northern hemisphere, it might be transferred to a favorable
site south of the eguator.

We have recently had a very satisfactory visit from

Morgen, who seemed to be favorably impressed by the prospects for his

work at the California Institute.
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Trusting that you will find my suggestion
of some interest, and that in any case 1 may see you in March, I am,
with kind regards,

Yours very sincerely, )

Lo 5



February 27, 1928.

My dear Doctor Millikan:

I am sorry that I was not in the office when
Professor Morgan called, but on returning I saw the correspond-
ence and at Doctor Rose's request sent the telegram of February
2l in reply to your letter of February 16, This telegram
reads as follows:

"Any gifts for biology may be counted as part of
the program to be presented at May meeting."

I trust this answers the question you raised. I sincerely
hope that you will secure the necessary funds so that the
completion of this program msy be expedited as rapidly as
the initiel steps were,

Doctor Rose and I are looking forward with
the greatest of i)leasure to ou¥'visit at Pasadena.

With kind regards,

Yours very truly,

Y g

/7

I

Doctor R, A, Millikan,
California Institute of Technology,
Pasadena, Californie.
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i ? é New York, New York - Tueeday, April 10, 1928
| B
Dogtor Ceorge L. kﬁ_q_ (of lMount Wilson Obgervatory, Pasadena, California)’

Following up the subjeet diseussed in conference with Doctor Hale
on Mareh 14, 1928y no final conclusions were arrived at, but in a rather
tentative way Doctor Hale gives the following indieations:

1) That if funde were available for the proposed teleseope it is probable
they should wish to vest ownership of the Observatory inm the Californias
Ingtitute of Technology. If this should be done it would work in closest
harmony with the lount Wilson group, with the Institute group in physics
and chemigtry. This matter the group would like to consider further before
final decision.

2) It ie pretty clear that if the 300 inch reflector should be decided
upon as the definite goal, it would be arrived at by a series of stages,
making first a very small reflector and perhaps three or four reflectors
being made before undertaking the 300 inch. Of this series a 200 ingh
would almost certainly be made es a last step in the evolution before under-
taking the 300 inch. Tor this reason it might be advisable to set up the
200 inch as the definite goal to be undertakem at the present time, leaving
the question of the 300 ineh reflector to be reconsidered after completion
of the 200 inch.

3) It would require roughly about $6,000,000 to make and mount the 200 inch
reflector with the smaller reflectors that would be made as stages in the
development of the larger one. It would probably require an endowment of

an additional $2,000,000 to operate the Observatory after completion. It
would be feasible to cousider financial arrangements in three forms:

(a) Financing merely the reflectors, which would require roughly
one~half million dollaras; !

(b) Finaneing the reflector and mounting it, with the smaller
reflectors, about {6,000,000;3

(e) laking and mounting the reflectors and endowing operatdion,
about $8,000,000. 1In so far as one can sstimate roughly,
completing a 300 ineh reflector, mounting and endowing for
operation would cost mot less than $15,000,000.

(d) As to mthods of procedure, three or four things would
have to be done:

(1) Tirst, there is the matter of making the
mirror. This is fundamental.

(2) The whole plan of mounting the mirror should be
metured with seientific care and calculations.
This scheme might be matured while the mirror
is being made.

* (Appointment at University Club, 4.30 P.).)
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New York, New York - Tuesday, April 10, 1928 (Cont.)

Doctor lale (Continued)

(3) Careful study should be made as to definite location.
Thie should be done by a group of seientists, and
ghould be carried out with greatest selentific eare,
having in mimd alsc the importance of Californis
Institute of Teehnology and the present Nount Wilson
Observatory as factors in the situation.

(4) A definite plan of orgenisation for owning and \
operating the Observatory should be matured. There
are three possible procedures:
; K
a) The proposod‘Oboer%atorykmight be given

to the Carnegiec Institution at Vashington,

which owns and operates the present

Observatory on lount Wilson;

b) It might be vested in the California
Institute of Technolopgy; or

¢) Tt might be vested in a separate board,
ereated for the purpose.

Thursday, April 12, 1928

Dogtor George L. Dostor Robert A. Mi)likan, and Hoetor William A. Noyee of
; (At University Club 0,45 A0, - Pasadena

1) Singe our previcus interview “cctorffmle had had conference with
Doetor J« J. Cartyy lre Cano Dunn and with Doetor Adams at Pagadena by
Long Distance. 15, Toctor Yoyes and Dogtor MAlikan had talked the matter

over. All were in accord that the objective ot the present time should
be the 200 inch réflector.

2) Al were egreed also that the propoaedfbbserutory?eheulc be vested
in the Inetitute of Tecmology. This was the Judgnont even of Dostor Carty,
who is a member of the board of the Carnegie Tnstitution in Vashington.

3) It was agreed by Doctor Fale and his assocletos also that 4t might be |
advisable to undartake at the present time to raise only the fund necdssary |
to produce the series of mirrors and mount them. Dostor Hale's previous 3
estimate for this had been 6,000,000, After talking with Cano Dunn as to |
inerease in prices in weork of this charastor since the War, he thought the
cost might run somewhat beyond $6,000,000 - 4hut probably it would be
somewhere between ;6,000,000 and $7,000,000.



April 13, 1928,

Dear Doctor Hale:
I should appreciate it if you would
write me an informal letter about the proposed telescope,
in which you make all the essentizl points concerning
the proposal in séparafE paragraphs as 1, 2, 3, 4, etc,
Very sincerely yours,

(signed) Wickliffe Rose

Doctor George E. Hale
c/o The University Club
1 West 54th Street

New York, New York

WR/LFA
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i J Mr.|H. J. Thorkelsom |

International Bducation Board
61 Broadway, New York City.

My dear Mr. Thorkelson:

Thank you for your telegram. I have
also seen your letter of August 1 to Dr. Millikan, and am
sending a brief report regarding the situation, which will be
followed as soon as possible by our estimates for six months.

Mirror Disk. The Observatory Council
has held several meetings, and has had the aid of Dr. Anderson
and the Advisory Committee, enlarged to include Messrs. Adams,
Seares, Abbot, Michelson, Russell, Tolman, Epsfein, and Bowen.
All of these gentlemen are here except Russell and Epstein, and
we have had long letters from the former. We have also had ad-
vice from Dr. Frederick E. Wright of the Geophysical Laboratory
and Dr. Frank E. Ross of the Yerkes Observatory, both of whom
are here, and from Dr. W. W. Campbell and Professor Edwin B.
Frost, as well as from various members of the staffs of the
California Institute and the Mount Wilson Observatory. As
there has been unanimous agreement regarding the general de-
sign of the telescope and the desirability of using mirror disks
of solid fused quartz (not a single person favoring Ritchey's
celiular construction), we have requested Dr. Elihu Thomson to
proceed at once with his experiments in making and coating a

22-inch quartz disk, to be followed by a larger size (suitable
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for use as one of the minor mirrors of the telescope) as soon as
possible. lir. Gerard Swope, President of the General Electric
Company, has telegraphed

ngeneral Electric Company will be delighted to do the work
on the fused quartz lems under the personal direction of Professor
Thomson who is much interested in it at manufacturing cost without
any overhead for commercial or administrative expenses",
and both Mr. Swope and Professor Thomson have written us very cor-
dially and entihusiastically to the same effect. We feel very con-
fident that a suitable quartz disk can be made. If there should
prove to be insuperable difficulties because of the thickness nec-
essary for a 200-inch mirror, we can almost certainly build it up
out of several thinner disks cemented together.

Optical Design of 200-inch Telescope. The under-
lying principles involved in the design have been extensively stud-
jed, especially by Messrs. Anderson, Pease, Seares, and Ross, the
last of whom hes come out from the Yerkes Observatory for this pur-
pose. It has been decided to adopt the ratio F:3.3, which will mean
a tremendous concentration of light and the possibility of photo-
graphing extremely faint stars, especially those constituting the
spiral nebulae, almost all of which are beyond the reach of the 100-
inch telescope. Such a ratio means a comparatively small field of
good definition in the principal focus, but Dr. Anderson end Dr. Ross
think it probable that Dr. Ross (the best man in the country for such
work) can devise a special lems to go in fronﬁgf the plate and increase

the size of the sharp field when this is desirable. (For the faint-

est stars no lens will be used). Dr. Ross is so much interested in



Mr. H. J. Thorkelson -3= August 24, 1928

this problem, and in several other optical devices which may add
enormously to the efficiency of the 200-inch telescope, that he

is willing to devote most of his time to this work during the next
year. Ve therefore propose that he be employed for this purpose,
as Professor Frost has cordially expressed his approval.

Site. We have been fortunate in having the ad-
vice of Dr. Charles G. Abbot and of others who have studied the
availability of sites in California and Arizona for astronomical
purposes. Dr. Charles F. Marvin, Chief of the Weather Bureau, has
supplied many meteorological data and agreed to loan us several sets
of recording instruments. We have selected and looked at three sites
for immediate examination, and systematic astronomical observations
are under way at two of them. These are Palomar, about 35 miles
inland from Oceanside; Horse Flats, about 15 miles north of Mount
Wilson; and Table Mountain, about 25 miles from San Bernardino, where
Dr. Abbot has had a station in operation since 1925 for the measure-
ment of the solar radiation. Two or three other points will be ex-
amined later. Dr. Anderson has devised a new method of measuring
(instead of estimating) the quality of the definition, under a power
of 600 diameters, and lMr. Ellerman is now using this method at Palomar.
Mr. Robinson, Dr. Anderson and I visited this very remarkable site
lasé Saturday, and were as much impressed with its natural advantages
and the extreme purity of the sky as Dr. Adams, Dr. Pease, and other
members of our staff have been. All of the observations so far made

seem to indicate that it is distinctly better than Mount Wilson for
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sharpness of definition, and very greatly superior for purity

of the sky. The absence of sumoke from any large city and of
lights in the valley below are factors of importance. However,

a long series of comparative tests, both astronomical and meteor-
ological, will be needed to settle the site questiom.

Design of Telescope Mounting. Although working
drewings should not be made until later, the general design of the
mounting must be studied from all angles from the outset. The deter-
mination of the ratio of foeal length to aperture (F:3.3) and our
decision to use a 40-foot Michelson stellar interferometer attached
to the upper end of the tube, have defined two of the most important
features in the design. In the study of the interferometer problem
we have had the benefit of our experience at lMount Wilson, of Dr.
Michelson's presence here this summer, and of the advice of Dr. Aitken
of the Lick Observatory, & prime authority on double stars. He is
convinced that if we can build a 40-foot interferometer which can be
rotated in position angle, it will be possible to measure more than
a hundred spectroscopic binaries with extreme precision. This would
give us for the first time accurate values of the masses and densi-
ties of the separate components of many double stars in various stages
of development, and contribute in high degree to the solution of the
problem of stellar evolution, as well as to many other problems bear-
on the constitution of matter. (The 50-foot interferometer under con-
struction on lMount Wilson is not suitable for such work, as it cannot

be rotated in position angle).

Several other general questions affecting the de-
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sign of the mounting have also been settled, but much time must be
given to the details, and later to the working drawings.

Photographic Processes. Ve have taken up with
Mr. George Bastman and with Dr. llees, Director of his Research Lab-
oratory, some fundamental photographic questions. They are keenly
interested, and will be delighted to study these problems for us.
Some recent discoveries, which indicate that the speed of plates
can be increased without decrease 1nv the size of the grain, lead
Dr. liees to believe that an irportant advance can be made. No other
meens of increasing the space-penetrating power of the 200~inch
telescope is so promising as this. Various other photographic
questions, including improved means of semnsitizing plates for various
parts of the spectrum, should also be investigated.

Auxiliary Instruments. The general study of

instruments and devices for receiving, recording, and inte rpreting
celestial images, undertaken in a broad way for the first time in
accordance with our plan, is of the greatest importance. The re-
ceiving end of a telescope is at least as vital as the light-col-
lecting end, and the only way to make reajly effective use of a
200-inch mirror is to provide the best possible mesns of utilizing
the light it concentrates.

Our original scheme called for a large machine
shop, at least twice the size of the Mount Wilson shop. Ve have
dacidéd, however, to fix the size of the shop chiefly by the require-

ments of the auxiliary arparatus, which means that tools large enough
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to build the 40-foot interferometer and other large auxiliaries
will serve our needs. Most of the telescope mounting, which will
demand much larger machine tools, camn be built by Warner & swasey ,

or elsewhere.
As the Mount Wilson shop is used to its full

capacity to keep up with the needs of the present Observatory, our
first necessity will be a similar shop on the campus of the Cali-
fornia Institute. This cannot be in our proposed Astrophysical
Laboratory, because of vibration from the planers and other ma~-
chinery. Ve therefore wish to put up a2 one-story building for this
purpose as soon as possible, and will include this in the estimates
now in preparation. The development of the liount Wilson Observatory
has been chiefly dependent upon the facilities for exper inent afforded
by its shops, and in the present case our need for such facilities is:
even greater, because of our general attack upon the problem of highly
efficient auxiliary instruments.

The estimates will follow as sogn as possible. It
will be advantageous to us to kmow the date of the meeting when fixed,
and the action when taken. Ve have succeeded thus far in keeping the
scheme out of the newspapers, but some rumors have reached them in
spite of us, and they are keeping quiet_ through courtesy and in antici-
pation of definite information, which we have agreed to give them if and
when your Executive Committee takes favorable action.

With kind regards,

Yours very sincerely,
i

= A
_ 2Pt



August 27, 1928

My dear Mr, Hale:
Thank you very much for your letter of August
24, As it is customary for the officers to comsider first
in conference before preparing a statement for the Exe.
cutive Conmittee, I will appreciate receiving the estimates
you are now preparing as soon as convenient, I am delighted
with the report, and will be glad to transmit same to the
Executive ICMtuo of the International Education Boﬂ
With kind personal regards, I am

Very truly yours,

9.7

Mr, George E, Hale
Mount Wilson Qbservatory
Pasadena

California
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CARNEGIE INSTITUTION OF WASHINGTON
MOUNT WILSON OBSERVATORY
PASADENA,CALIFORNIA
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June 14, 1928

Dr. Wickliffe Rose

President, Internaticnal Education Board
61 Broadway, New York City.

Dear Dr. Rose:

It seems to lir. Robinson and me that
'as rumors of our project are already floating about, in
spite of our best efforts to prevent them, they are almost
sure to reach the papers in some distorted or objectionable
form unless we forestall them., We have therefore prepared the
enclosed statement, which is literally true in all particulars,
and suggest that if you approve some form of publication you or
Dr. Thorkelson revise it in any way that may seem desirable.

It is a shame to trouble you with this at the
very moment of your departure, especially after your long and
hurried journey to Pasadena. But I am assuming that you can turn it
over to Dr. Thorkelson or someone else, without spending any of
your last crowded minutes upon it. Of course no publication will be
made if you prefer. Perhaps the references to the work of the
telescope should be cut out anyway, but 1 included them in the hope
of heading off the inhabitants of Marst

You will see that the object in view is not merely
to forestall misrepresentation, but to give Anderson and others the

necessary freedom in consulting those whose aid will be needed at

once. Mr. Robinson says that the Institute can undoubtedly advance
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the funds necessary for the summer's work. Ve expect to present
the matter to the trustees very soon.

I hope that we shall ultimately be able to
Justify in some degree the confidence you have so freely accorded
us. We very deeply appreciate your enthusiastic interest and in-
itiative, without which such a project would not have had the
slightest chance of success. You may be sure that we shall always
be grateful to you and all your associates.

With best wishes for a snlendid trip and honing
to see you settled here for a long stay in the not distant future,
I am

Yours very cordially, )

%”‘“‘f 7 Vet



The California Institute, having established departments of
graduate study and research in mathematics, physics, chemistry,
geology, paleontology, and bioldgy, is now taiking stens to secure
an astrophysical observatory. It is not intended to duplicate
but rather to supplement the equipment of the neighboring Mount
Wilson Observatory of the Carnmegie Institution of Washington, with
which the Norman Bridge Laboratory of Physics and the Gates Labo-
ratory of Chemistry of the California Institute have closely co-
operated for several years in a joint study of the comstitution of
matter.

The chief purpose in view is to build and equip a reflecting tele-
scope, with am aperture as great as 200 inches if possible. Such an
instrument would be much more powerful than the largest existing tele-
scope, and would penetrate at least twice as far into space. It should
reveal hundreds of millions of stars now out of reach, and enlarge our
knowledge of the nature, distance, and evolution of the "island universes",
shown by recent researches to resemble our own stellar system and to lie
beyond its encirecling girdle, the Milky Way., It should also add to our
understanding of stellar evolution, and aid in the solution of funda-
mental problems of physics and chemistry. In such a study of the
constitution of matter, the enormously greater range in mass, tempera-
ture, pressure, and demnsity of the heavenly bodies offer opportuni-
ties for discovery far beyond the possibilities of laboratory experiment.

The California Institute has appointed four members of its Executive
Counecil, Messrs. Hale, Milliksn, Noyes, and Robinson, to assume general
charge of the project. The Carnegie Institution of Washington, through
its President, Dr. John C. Merriam, has promised close cooperation, and
members of the staff of the liount Wilson Observatory will,assist in the
design and construction of the telescope and in its use when coupleted.

An Advigory Committee, consisting of the Director and Assistant Director

of the liount Wilson Observatory, and other leading astronomers and physicists,
will aid the Observatory Council of the Institute in determining matters

of policy, and many experts in other institutions will be called upon for
advice, Through the courtesy of the Carnegie Institution of Washington

Dr. J. A. Anderson, & member of the Mount Wilson staff, will serve as executive
officer in direct charpe of the project, While the necessary fuhds are

being secured, he and his zzzmRiakesy associates will begin a comprehen-

sive study of the many techhical guestions involved in the design emd
construction of the observatory.
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b 200 inch Reflecting Telescope /ﬁ A ‘/W.
/ Yo!
Points to be included in formel request from the
Trustees of California Institute of Technology

g The International Education Board is to provide funds asg needed for:
() &2 200 inch reflecting telescope
(b) Site including land and land improvements
(c) Observatory and other necessary buildings f
(a)’Auxiliary apparatus

(e) Other expenses in connection with making the
observatory available for use.

The total funds so provided are not to exceed in the aggregate six million
dollars ($6,000,000) and the International Education Board is not expected to
provide funds for any other purpose than those here indicated.

II. The California Institute of Technology is to assume full responsibility for
building the proposed ohservatory 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
expense will be incurred by the California Institute of Technology and no
further funds will be provided by the International Education Board.

Iv. In transmitting a formal request from the trustees of California Institute of
Technology to the International Education Board, it is suggested that
the request include: -

(a) Bvidence of co-operation from the Carnegle Institution and the
gtaff of the Mt. Wilson Observatory.

(b)Personnel of:
1. Committee of representative astronomers to consider site.
2. Committee on construction of reflectors.
3, Committee on design of telescope, buildings, equipment,ete,
(c)A budget of estimated expenditures including:
1. Expenses of committees

2, Expenses of experimentation and manufacture of reflectors

3, Bxpenses of land and land improvements

¢

4, Expenses of buildings and telescope mountings
5., Ixpenses of other equipment

6+ Contingent expenses



SUPPLEMENTAL INFORMATION

The formal request from the Trustees of the California Institute of
Technology will form the basis of the formal pledge of the International
Education Board. After the pledge has been approved, formally executed and
accepted the following procedure is suggested.

Upon request from California Institute of Technology accompanied by
full report as to the status of development, the executive committee of the
International Education Beard will consider and appropriﬁte from time to time

such funds as may be needed to meet the respective budget items included in the

formal regquest.
’ After such appropriations are authorized, peyments will be made 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 asg
expenses are incurred and to enable plans and construction to develop without
delay and without expense to the Institute. A full accounting of all expenditures
is expected but approval and payment of bills is the function of the Institute,

Advances will be provided as needed.



(Original in folder - Eng. 16 - British Astronomical Association)
Carnegie Institution of Washington >
MOUNT WILSON OBSERVATORY g;f’

X J’i
Pasadena, California \{) f',?

June 26, 1928

Dr. H. J. Thorkelson
International Education Board
61 Broadway, New York City.
Dear Dr. Thorkelson:

Many thanks for your letter, Kindly
return my correspondence with the Astronomer Royal, and
let me know to whom the proposed application of the
British Astronomicel Association, to which he refers in
his letter to me, should be addressed.

I think your welcome suggestion is cer-
tainly worthy of consideration end I am transmitting it to
Dr. Anderson, the Executive Officer in charge of the Observa-
tory project.

We intend to ask official action by the
Institute trustees on the formal request to the International
Fducetion Board as soon as Mr. Fleming and others return to
Pasadena, Meanwhile, several preliminery studies on various
phases of the project have been underteken.
With kindest regards,

Yours.very sincerely,

(signed) GEORGE E. HALE
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June 18; 1928

My dear Doctor Hale:

Doctor Rose has left with me some cor-
respondence between you and Sir Frank Dyson of the Royal
Observatory, Greenwich, England, If you wish to have this
returned, I shall be glad to attend to it,

I know you will pardon a suggestion that
has occurred to me. In one of our conferences Doctor Adams
mentioned the possibility of using quartz tubes with flattened
gides as elements for building up a mirtor. Would it not be
feasible to draw hexagonal quartz cylinders of a desirable unit
size and then byyplacing these next to each other build up a
solid quartz structure for fusing? Teel at perfect liberty to
put this suggestion in your wastebasket if you desire.

With kindest regards,
Yours,very truly,
H. J. THORKELSON
Doctor George E. Hale
Mount Wilson Observatory
Pasadena, California

HJT MDB



June 27, 1928

Desr Mr. Stokess
Thank yow for your letter of
June 19th to Doctor Bose which was received
aftor his departure for Burope. I know
that he will be gratified to learn that the
propossl for the California Institute of
PTechnology in 1ts revised form hes your
hearty approval.
Bincerely yours,
/. W. BRIERLEY

lir, Anson Phelps Stokes
2408 Mnssachusetts Avenue, N.W.
Y¥ashington, D.C.

WiBs EMN
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Dr, Wickliffe Rose A S A £ (o
International Education Board ; v
61 Broadwey
New York City
Dear Dr. Rose:
Your report of June 18th regarding the proposed new telescope for
the California Institute of Technology, and the accompanying votes, are
all admirable. I am really perfectly delighted at the result of your
conferences and of the further consideration of this important matter by

the Executive Committee. You can put me down as heartily favoring the

project in the form now presented. I think we shall be on much stronger
ground as a result of owr discussions, your additional conferences, and ‘
!
the determination to ge%?g.dvice and cooperation of a broadly selected '
group of scientists. j
Again assuring you of my appreciation of the friendly spirit in |
H form of the |
which you took my suggestions and criticisms of the original proposal, I

~

am |

Sincerely yours,

TR A
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2)

3)

4)

5)

6)

(Origlnal in I B B Documents of Record - 121)

Resolutions adopted by the Board of Trustees of the

lifornia Institute of Technolo on Jul 1928

That an Observatory Council, consisting of Messrs, Hale, Millikan,
Noyes, and Robinson, be and hereby is appointed and empowered to rep-
resent and act on behalf of the Trustees in all dealings with the
International Education Board or other agencies relating to the provi-
sion and operation of an Astrophysical Observatory with large telescore
for the California Institute of Technology; to set up and expend an
Observatory Fund, which shall be maintained as a separate fund, distinct
from all other funds of the Institute; and to have full charge and con-
trol of the location, design, construction, and operation of the Obser-
vatory in all its departments and relationships,

That the attached general plan of procedure, entitled "Astrophysical
Observatory of the California Institute of Technology, Proposed Scheme
of Organization, Construction, and Operation", be approved, subject to
any amendmente that may hereafter be adopted by the Observatory Council,

That in consideration of the provision of funds by the Internmational
Education Board for the construction of the Observatory by the California
Institute of Technology as a part of its plant and equipment, the
California Institute of Technology hereby agrees to assume full respon-
sibility for building the Observatory and to provide the necessary funds
for operating it after ite completion,

That the accompanying letter from the Observatory Council to the
International Education Board, comprising a formal request on behalf of
the California Institute of Technology for six million dollars for a
200-inch reflecting telescope, site including land and land improvements,
observatory and other necessary buildings, auxiliary apparatus, and
other expenses in connection with making the Observatory available for
use, be approved, ;

That the Observatory Council shall set up a regular organization,
with a Chairman, Secretary, and other officers, shall hold regular meet.-
ings, and shall make reports at least quarterly to this Board.

That upon the making of the above grant by the International Educa~
tion Board, and in accordance with its suggested procedure, payment of
same to the California Institute of Technology shall be made from time
to time as needed, upon requisition, as comstruction work proceeds, and
the California Institute of Technology shall render to said International
Bducation Board each calendar six months, or more frequently if desired,
a full detailed account of all expenditures masde on account of such
construction,

I hereby certify that the foregoing is a true copy of resolutions
adonted by the Board of Trustees of the California Institute of
Technology at a meeting duly called and held at the Institute July 5,
1928,

EDWARD C, BARRETT
Secretary
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COOPERATION OF CALIFORNIA INSTITUTE OF TECHENQOLOGY AND CARNEGIE INSTITUTION
(From original records)
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Resolutions adopted by the Boerd of Trustees of the California Institute
of Technology - Signed by lLdwerd U, berrett, July b, 1088,
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3) That in consideration of the provision of funds by the Intere
national Fducation Doard for the construction of the Observatory by
the Celifornie Institute of Technology as & part of its plant and
equipment, the Californie Institute of Techmology hereby agrees to
assume full responsibility for building the Observetory and to
provide the necessary funds for operating it efter its completion.

SssvensRensacre

Vemorandun re California Institute of Technology =
Figned by X, J., Thorkelsom, June 11, 1920,

LEE LR R R RS ]

Plan of Cooperation

The chief objects of a plen of cooperation between the Carnegie
Institution of Washington and the California Institute should be:

(1) To assure the effective ubilisation of the knowledge and
experience of both institubions in the design, construction, and operation
of the proposed Astrophysical Observatory.

IR E RS R R E R
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Telegram sent to menbers of the Executive Committee of the Carnegie Institution

of Washington.

Weshington, DeCe.
Mey 11, 1928,

Have just received from Doctor Milliken with euthority Executive
Gouneil and Trustees Californie Institute cordial invitation to Carmegie
Institution Washington to cooperate with California Institute in construction
and operation of & great telescope in case funds should become available for
such & projeet STOP With this invitation there is expressed also the purpose
of Californis Instituteto offer to Carnegie Tnstitution Washington opportunity
for members of the staff of Mount Wilson Observatory to conduct investigations
with such a telescope STOP I recommend that Executive Committee Caernegie
Institution Washington approve acceptemce this offer and express its desire
to assist and cooperate in the proposed project STOF Your reply by telegrem

at earliest convenience will be eppreciated.
John C. Merriem

(Unanimous epprovel received from Executive members voting end constitubing

a majority).



WESTERN UNION

Washington, D.Ce,
MAY 13, 1928,

NIGHT LETTER

DR. R. A' MII&LIKAN.
CALIFORNIA INSTITUTE OF TECHNOLOGY,
PASADENA, CALIFORNIA.

EXECUTIVE COMMITTEE CARNEGIE INSTITUTION WASHINGTON HAS HEARTILY APPROVED
ACCEPTANCE SUGGESTION OF CALIFORNIA INSTITUTE REGARDING COOPERATION IN
CONSTRUCTION AND OPERATION OF A GREATER TELESCOPE IN CASE FUNDS SHOULD BE
SECURED FOR CARRYING OUT OF SUCH A PROJECT LETTER FOLLOWS.

J. C. MERRIAM

Charge tos
Carnegie Institution of Washington

Washington, D.«Cs

Mey 13, 1928,

Dre Re A, Milliken
California Institute of Technology
Pasadena, Californie

My dear Milliken:

Following receipt of a telegram from you which presented to Carnegie
Institution of Washington the suggestion of cooperation relative to possibility
of construction of a greater telescope, I tramsmitted to the Executive Com-
mittee of the Carnegie Institution of Washington the statement approved by
the Executive Council end Trustees of California Institute. A copy of the
statement as it is in my hands is inclosed herewith.



The Exeoutive Committee of Carmegie Institution of Washington has
given its official approval of acceptance of this offer eand its expression
of the desire to assist and cooperate in the proposed project.

T em by this mail transmitting to Dr. Hale copies of the several
documents mentioned, with the statement that within such limits as seem to
him proper they might be used in discussion of the greater telescope project.

With my cordial good wishes, I am

Very sincerely yours,

(John C. Merriam)

Washington, DsCe

May 13, 1928,

Dr. Wickliffe Rose
61 Broadway
N" York' N'Y.

Vy dear Dr. Rose:

As you have been kind enough to discuss with me recently questions
concerning the possibility of a greater telescope, I am teking the liberty of
trensmitting to you certain date relating to opportunity for cooperation and
mutual support in case & plan of this nature is developed.

As bearing upon possibility of relationships between agencies con=-
serned with development of basic aspects of the physical sciences, I kmow you
will be interested to lesrn that the Carnegie Institution has received through
Dr. Re A. Milliken, by euthority of the Executive Council end Trustees of the
celifornia Institute, e cordial invitation to cooperate with Californie Insti-
tute in construotion and operation of & greater telescope in case funds should
become available to California Institute for carrying out such a project. The
suggestion received from California Institute I have transmitted to the Execu-
tive Commitbes of Carmegie Institution of Washington, which acts for the
Institution between sessions of the Board of Trustees, and have recommended
thaet the Committee approve acceptance of this offer and express its desire
to assist and cooperate in the proposed project. Through official action the
Exeocutive Committee hes given its complete and hearty approval of the suggestion
presented by California Institute.



In addition to the sction just mentioned, & communication has been
received from Dr. Adems, Director of WMount Wilson Ubservatory of the Carnegie
Ingtitution, expressing personelly and on behelf of the members of the staffl
their desire to assist and cooperate in the progrem suggested.

Discussion of the proposed program does not leave room for doubt
that, in comnection with such a plan concerning e greater telescope as has
been discussed, California Institube would be given full assistence and heerty
cooperation of the staff of Mount Wilson Observatory, and et the seme time it
would receive the broader cooperation of Carnegie Imstitution of Washington
as represented by its various departments and ectivities, In addition to
these offieial and general statements relative to the situation, I mey only add
that whoever might be interested could depend upon the seme kind of intimate
cooperation whiech has characterized the relationships which you and I have
mainteined through consideration of numerous significant projects in recent
Jears.

With my cordial good wishes, I am
Very sincerely yours,

(John C, Merriam)

Bxcerpt from letter to Dr. Wickliffe Rose, dated April 16, 1928, from
Geoggp E. Hele,

IEE RN ERERERE NS

(8) As you have remarked, the most important requirement in the con-
struction and operetion of the telescope is the close cooperation of the Mount
Wilson Observatory and the Californie Institute, If your Board should decide
to provide for the underteking in accordance with the view expressed by your-
self in our recent conferences, the following scheme of organization might
be suggested:

(a) A policy committee, consisting of the Director of the Norman
Bridge Laboratory of Physies (Dr. Robert A, Millikem), the
Director of the Mount Wilson Observatory (Dr. Walter S. Adams),
and, if desired, the writer.

(b) A direetor, chosen with careful consideration of the special
knowledge regquired in the comstruction and use of the telescope,

(e) A permsnent steff of observers, essistants, and computers.



() M arrangement providing for the intimate cooperation of the
scientific end technicel staffs of the Mount Wilson Observatory
end the Bridge end Gates Laboratories. This cooperation can
now be assured.

(e) The temporary eppointment from time to time of research
associates, assistents, eand fellows from institutions in
various perts of the world whose investigations heve es-
pecially quelified them to meke the most efficient possible
use of the 200~inch telescope.

It goes without seying that this instrument should be employed
for investigations beyond the renge of other telescopes. The
purpose in view is therefore not to duplicate the instrumentel
equipment of the Mownt Wilson Observatory or other similar
institutions, but to provide for the extension of astronomical
and physical resesrch into fields now inaccessible.

EEERERE R RN ERR]
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MOUNT WILSON OBSERVATORY

Pasadena, California

July 6, 1928
International Education Board
61 Broadway, New York, New York,

Gentlemen:

Cn behalf of the California Institute of Technology, and
in conformity with resolutions adopted by its Board of Trustees on
July 5, 1928, we beg to present a formal regquest for a grant of six
million dollars, or so much thereof as may be necessary, to provide
funds as needed for:

1) A 200-inch reflecting telescope,

2) Site, including land and land improvements,
3) Observatory and other necessary buildings,
4) Auxiliary apparatus,

5) Other expenses in connection with making the Obser~
vatory available for use,

The total funds so provided are not to exceed in the ag-
gregate six million dollars ($6,000,000) and the International Educa~
tion Board is not expected to provide funds for any other purposes than
those here indicated,

The California Institute of Technology is to assume full re-
sponsibility for building the proposed observatory and in accordance
with the accompanying resolution of its Trustees, the Institute agrees
to provide the funds necessary for operating the observatory after its
completion,

It is understood that if experience should show at any stage



International Education Board - July 6, 1928

of development that the undertaking cannot be carried to successful com-
pletion, no further expenses will be incurred by the California Institute
of Technology, and no further funds will be provided by the International
Education Board, :

The Trustees of the Institute avpreciate that the International
' Bducation Board recognizes the importance of securing the cooperation of
the Carnegie Institution of Washington and the Mount Wilson Observatory
in this project, They have requested such cooperation, and it has been
fully essured by the action of the Executive Committece of the Carnegie
Institution of Washington, transmitted on May 13, 1928 by President John
C, Merriam to President Wickliffe Rose, Copies of this correspondence,
together with copy of a letter from Dr, Walter S. Adamé, Director of the
Mount Wilson Observatory, indicating his desire for cooneration, are
attached,

The general plan of procedure, presented by Mr, Hale to the
Trustees of the California Institute and to President Merriam and
Dr., Adams of the Carnegie Institution of Washington, is shown in the
enclosed memorandum entitled "Astrophysical Observatory of the California
Institute of Technology.‘ Proposed Scheme of Organization, Construction,
and Operation," This has been approved by the Trustees of the Institute,
and by President Merriam and Dr.vkdams. The Trustees of the.Institute
have appointed and fully empowered the Observatory Council as named,.
end heve authorized it to represent them and to act on their behalf in all
negotiations with the International Education Board, Dr, J. A. Anderson,
a member of the staff of the Mount Wilson Observatory, has been chosen as

the Executive Officer of the Astrophysical Observatory during the period
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of construction, and arrangements have been made to secure the assist-
ance of other members of the MountAWilson-Observatory staff as needed,
The various Committees chosen to assist t he Observatory
Council and the Executive Officers, as tentatively selected chiefly in
conference with President Rose and Dr, Thorkelson, are as follows:

Advisory Committee ( to meet from time to time with the

‘Observatory Council and assist in the determination of guestions of
policy):

Dr, Walter S, Adams, Director of the Mount Wilson
Observatory, k

Professor Frederick H, Seares, Assistant Director
of the Mount Wilson Observatory,

Professor Henry Norris Russell of Princeton Uniw
versity.

Dr, Paul S, Epstein of the California Institute,

Dr, Ira S. Bowen of the California Institute,

Committee on Site , The members of the Advisory Committee
and v

Dr, Charles G. Abbot, Secretary of the Smithsonian
Institution,

Dr., Robert G, Aitken, Assistant Director of the Lick
Observatory, :

Professor Charles F, Marvin, Chief U.S. Weather Bureau,

Dr, W. S. Humphreys, Professor of Meteorological
Physics, U.S. Weather Bureau,

and members of the staffs of the Mount Wilson QObserva-
tory and the Norman Bridge Laboratory of Physics,

Committee on Mirror Digcs, The Advisory Committee and

Dr, Arthur S, Day, Director of the Geophysical labora-
tory of the Carnegie Institution of Washington,

Dr., Frederick E, Wright, Geophysical Laboratory of the
Carnegie Institution of Washington,

Dr. G. K, Burgess, Director of the Bureau of Standards,

Dr, Elihu Thomson, Director Thomison Research laboratory,
General Electric Company,

Mr, Gano Dunn, President of the J. G. White Engineering
Corporation,

Drs Francis G, Pease, Mount Wilson Observatory,
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Committee on Design of Telescope Mounting and Observatory Buildings,

The Advisory Committee and

Mr, Gano Dunn, President of the J.G. White Engineering Cor- '
poration,

Dr, Ambrose Swasey, Chairman of the Board, Warner & Swasey
Company,

Professor R.R., Martel, California Institute,

Dr, Francis G, Pease, Mount Wilson Observatory,

and other members of the staffs of the Mount Wilson Obser-
vatory and the California Institute,

- Committee on Auxiliary Apparatus, The Advisory Committee and
Dr, Albert A. Michelson, University of Chicago.

Dr. Charles (. Abbot, Secretary of the Smithsonian Institu~
tion,

Dr, Willis R. Whitney, Director Research lLeboratory, General
Electric Company,

Dr., Frank B, Jewett, President Bell Telephone laboratories,

Dr, C.E.K., Mees, Director Research Laboratory, Eastman Kodak
Company, ‘

Dr, Frederick E. Wright, Geophysical Leboratory, Carnegie In-
stitution of Washington,

Dr, Frank E. Ross, Yerkes Cbgervatory, University of Chicago,

Dr, Joel Stebbins, Director Weshburn Observatory, University
of Wisconsin,

and members of the staffs of the Mount Wilson Observatory and
the Celifornia Institute,

Consultants,

Dr, John C, Merriam, President of the Carnegie Institution of
Washington,

Dr., Albert A, Michelson, University,of Chicago,

General J. J. Carty, Vice President, American Telephone and
Telegraph Company.

Mr, Geno Dunn, President, J. G. White Enginecring Corporation,

Hon, Sir Charles A, Parsons, London, )

M. Charles Fabry, Director General of the Institute of Optics,
Paris,

Senator Antonio Garbasso, Director of the Galileo Institute,
Florence,

Sir Herbert Jackson, Director of the British Scientific In~
strument Research Association, London,

The Director of the Astronomical Department of Carl Zeiss,
Jena,

The Director of Repsold & Commany, Hamburg,

Professor F, Paschen, Director of the Physico-Technical In-
stitute, Charlottenberg,

Sir Robert Hadfield, London,

Sir Horace Darwin, Director, Cambridge Scientific Instrument
Company,
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Consultants. (Continued)

Sir Joseph E, Petavel, Director of the National Physical labora-
tory, Teddington,
Professor Pieter Zeeman, University of Amsterdam,
Dr, H, Fo Newall, Director of the Solar Physics QObservatory,
Cambridge, England,
Dr, S. J. Plaskett, Director, Dominion Astrophysical Observatory,
Victoria, ~
Dr. George K, Burgess, Director of the Bureau of Standards, Wash-
ington,
Dr, W. W. Campbell, Director of the Lick Observatory,
rofessor Edwin B, Frost, Director of the Yerkes Observatory,
Professor Frank Schlesinger, Director of the Yale Observatory.
Professor H, D, Curtis, Director of the Allegheny Observatory.
Pr. V. M, Slipher, Director of the Lowell Observatory,
Sir Gilbert Walker, lately Director General of Observatories,
India,
Professor Harlow Shapley, Director of the Harvard Observatory,
Most of the above Consultants have been chosen be cause

of their proficiency in instrument, optical, or engineering design,

Other Consultants, including additional astronomeré and physicl sts,

will be added later;

In preparing thé preliminary budéet of estimated expenditures it
must be understood, és already explained to President Rose and Dr,
Thorkelson, that the figures are necessarily very rough approximations,
especially those relating to the manufacture of the large mirrors,

i 18 Expenses of committees, including cost of travel, salaries of
assistents, astronomical and meteorological instrumente for
simultaneous comparative tests of promising sites, etec, $ 50,000

2, Expenses of experimentation and manufacture of telescope
mirrors, including the making of discs of fused quartz
(and possibly of Pyrex glase as an alternative) of diam-
eters increasing from 24 inches to 200 inches (all to ve
used in the Observatory); electric furnaces of various
sizes for melting, coating the surface, and annealing
quartez discs; transformers and other electrical appara-
tus; tests of the optical and mechanical properties of
the discs; superintendence and skilled labor; ontical
and testing shop at the mountain site for grinding, polishing,
and figuring the 200-inch disec, with all special tools and
machinery for this purpose; salaries of opticians; optical
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6.

work on smaller mirrors at the Mount Wilson Observa-

tory optical shop (where the necessary grinding machines and
pther tools are already available); end other expenses

involved in the completion of all mirrors required for

the 200-inch telescope (including two 60-inch mirrors

attached outside the tube for solar work and ultra-

violet stellar spectra), $1,150,000

Purchase of site, of sufficient area to afford ade-

gquate protection from neighboring lights, vibration,

etc; construction of road to site; telephone lines;

pumping plant and reservoirs for water-supply; power=

house, transformers, power lines and other electri-

cal equipment; houses and furniture for astronomers,

engineers, and other members of staff; fire protec—

tion, including fire breaks and machinery; and other

expenses of land improvement, : 600,000

Design, construction, transportation, and erection

of telescope mounting and steel building with re-

volving dome, with @ll motors, wiring, and standard
instrumental attachments and equipment; foundations,

piers, and other maeonry:[ghd other expenses con- .
nected with the complétion of buildings for instru-

ments at the mountain gitei]astrophysical laboratory /Zx
on the campus of the California Institute, with pro-

vigsion for instrument shop and tools, research rooms,

offices for scientific staff and computers, equip-

m nt for graduate instruction and research, and ade-

guate facilities for the measurement, reduction and
preservation of astronomical and spectroscopic photo-

graphs, and the study and interpretation of observa~

tional results, $2, 700,000

Expenses of developing suitable instrumental devices
and methods for recording, analyzing, measuring, and
interpreting astrophysical phenomena, and the provis~
ijon of the best forms of spectrographs, gratings,
prisms, interferometers, thermocouples, photoelectric
cells, radiometers, microphometers, photographic
plates and apparatus, measuting machines and other
instruments and means of assuring the most efficient
use of the 200-inch telescope (most of this apparatus
would be attached to the telescope, but some of it
would be used in the laboratory for the interpreta-
tion of obgervational results). 400,000

Contingent expenses. ; ‘ 1,100,000
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Summary of Preliminary Budget
Expenses committees $ 50,000
Expenses exper imentation and manue
facture reflectors 1,150,000
Expenses land and lend improvements 600, 000
Expenses buildings and telescope
mountings 2,700,000
Expenses of other equipment 400,000
Contingent expenses : 1,100,000

Total  $6,000,000

In preparing this formal request, the sugsested outline

given us by President Rose has been closely followed,

Very respectfully yours,

(Signed) GEORGE K, HALE
ROBERT A, MILLIKAN
ARTHUR A, NOYES
HENRY M. ROBINSON
Observatory Council,
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GEORGE F., VINCENT JOHN D, ROCKEFELLER, JR, RMN&I Cél

PRESIDENT CHAIRMAN OF THE BOARD OF TRUSTEES
ROGER 8. GREENE SELSKAR M, GUNN
Y;C'I:AI;R::ISDTINT VICE PRESIDENT IN EUROPE
GEORGE W. BAKEMAN
NORMA §. THOMPEON THE ROCKEFELLER FOUNDATION ADMINISTRATOR
nzcn:'mn' T. CROMPTON
L. G. MYER COMPTROLLER
TREASURER DIVISION OF MEDICAL EDUCATION
GEORGE J. BEAL FREDERICK F. D, RICHARD M. PEARCE, M.D.
co{wr’rnouxn i DIREOTOR CABLE ADDRESS ''ROCKFOUND™
CLQL‘ 17/(‘ d / TELEPHONE: ELYSFE 02-08
i ME, PARIS (8) £LYSEE 92-00
July 9, 1928

My dear Mr. Arnett:-
I have read the memorandum of June 18th with respect

to the negotiations with the authorities of the Galifornia.

Institute of 'l‘echnology and have examined carefully the proposed

e o poh A A R P
N A TR BRI B S A

form of resolutions to be incorporated in the minutes of the
May meeting with respect to the new reflecting telescope. i
SRS TR~
think the Officers have safeguarded a2l1ll the points which were
raised in the discussion at the May meeting. I am prepared to
approve the proposed form of resolutions.
I am sorry to have missed seeing you here. I hope

your trip was in every way successful.

Yours sincerely,

.2,7/%‘;‘»}.

George E. Vincent.

Mr. Trevor Arnett, |
President of the

International Education Board,

61, Broadway,

New York City.

GEV/HK



July 13, 1928

My dear Professor Millikan:

I desire to acknowledge
the formal application to the International Nduca-
tion Board dated July 6, 1928, submitted on behalf
of the California Institute of Technology. for an
appropriation of Six Million Dollars for the con~
struction, equipment, ete., of a 200-inch reflecting
telescope.

The officers are mow
absent for the summer but upon their return in the
fall this commnication with enclosures will be
brought up for further attention,

Sincerely yours,

/. ERLEY
Professor Hobert R, Millikan W. W. BRI

Mount VWilson Observatory
Carnegie Institution of Washington
Pasadena, California

WD s M



(Original in folder - Eng. 16 -~ British Astronomical Assoc.)

Carnegie Institution of Washington

MOUNT WILSON OBSERVATORY : 2
Pasadena, California 4?3 : 7
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July 14, 1928

Miss Mildred D. Bruen
General Education Board
61 Broadway, New York City.

My dear Miss Bruen:

Please accept Dr. Hale's
thanks for your letter of the 9th and the
return of the correspondence with Sir Frank
Dyson,

Yours very truly,

(Signed) F. LOUISE GIANETTI
Secretary to
Dr. George E. Hale.




July 9, 1928

My dear Doctor Hale:

Your letter of June 26 addressed
to Mr. Thorkelson is receiwved while he is away on vaca-
tion; it will be brought to his attention on his return
to the office,

We are enclosing your correspondence
with Sir Frank Dyson as you request. An application for
aid from the British Astronomical Association may appro-
priately be addressed to the International Education Board,
Mr. Trevor Arnett, President, 61 Broadway, New York, New
York.

Very truly yours,
GENERAL EDUCATION BOARD
By Mildred D. Bruen
Doctor George E. Hale

Mount Wilson Observatory
Pasadena, California

Enc.

MDB
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Mgugt 1, 1928

¥y dear Doctor Millikani

On returning to the office from wy
vacation 1 find the paper submitted by your Observatory Coun-
eil under date of July 6 end scknowledged by Wr. Brierley
vader date of July 13.

The papers your Council has submitted
seom to me in excellent shape and at this time I see no Aifli-
enlty in presenting the matter formally to the Fxecutive Com=
mittee at its next meeting in the fall.

i wish, however, to raise the question
as bb whether the $50,000 item for “Fxpemses of Committees”
does not veprsent the only sun noeded at this atage. if
this ie satisfectory we can present to the Executive Comnittee
such a recomeendation. Later as developments require, recom=
mendations for other sppropriations cen be considered.

with kindest personal regards,

Yours very truly,
Doctor Febert A. Milliken

Mount 7ilson Obgervatory
rasadena, California

W
o) A pORKELSD

HI? MDB



August 20, 1928

Dear Doctor Adames

You probably saw in "Science®
an art‘icle stating that Professor nitchie
announces that a large telescope was to be bmilt
in Arizoma near the Grond Canyon., Have you any
information regarding this plen? If se, I would
like to have it, for I wish to have awvailable at
all times all material pertinent to the Z00-inch
observatory problem.

With kindest regards,

Sincerely yours,
40 d. rherkal A

Doctor ¥, S, Adems, Director
Mount Wilson Observatory
Pasadena, California

HIT3 KE0
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mguet 22, 1928
Dear M¥. Debevoises

I am enclosing my first draft of am item to be pre-
sented to the Fxecutive Comnittee 9!’ the Internadions] *ducation
Board this fall. I% reclates %o the proposed telescope in connece
tion with the California Institute. . T think you heard some
of the discussion at the meeting and are familiar with the con-
ference which we held at Pasadena follewing the meeting snd with
the letter sent by Doctor Nose to the members of the Board on
his return from the conference,

You will notice that the resolutions as recorded
indicate certain conditions, and I wish in presenting this item
to make it clear that the conditions up to the presént time are
fulfilled by the Trustees of the Institute. This accounts for
the lengthy character of the item.

1 would greatly sppreciate your comments snd suge
gestions on this matier, for this is the largest single appro-
priation that the Doard has dealt with, After the item is pre-
pared in due form, I assumethsat Mr. Brierley will consult with
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you regarding the form of resolution to be adopted by the
Lxecutive Conmittee,
Appreciating very much your colperation, I am,
Sincerely yours,

oo dbd & Chorkelson

ul'_‘o Tl Debevoise
26 Broadway, New York

HITERO



(Original in 355, under Thorkelson) :
i g s b B

Angust 27, 1928

Dear Doctor Roge:
ok % % & o ok o ok ok ok ok ok % ok ok ok ok ok ok ok ok ok Kk ok &k ok % ok & & W
I have made my first draft of a memorandum to the Exe-

cutive Committee of the International Education Board regarding
the telescope. Things are moving quite rapidly, excellent
committees have been appointed. Mr. Cerard Swope, President
of the General Electric Company, has telegraphed

"General Electric Company will be delighted to do the

work on the fused quartz lens under the personal

direction of Professor Thomson who is much interested

in it at manufacturing cost without any overhead for

commercial or administrative expenses",
Certain decisions have zlready been reached. One -=-- the ratio
of focal length to apperture (F:3,3) and another -- to use a UY0-
foot rotating Michelson stellar interferometer. They will get
"for the first time accurate values of the masses and densities of
the separate components of many double stars in variouns stageé
of development®, Hale has recently taken up with Mr, George
Eastman and Doctor Mees of the Eastman Laboratory some fundsmental
photographic questions. Recent discoveries indicate that the
speed of the plates can be increased without decrease in the size

of the grain, We have received a budget (totaling $6,000,000)

of estimated expenditures, and expect shortly to receive a budget
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of expenditures for the next six months. I hope we can bring
this matter up to our Executive Committee very soon. I have
submitted to Mr. Debevolse a copy of my first draft.
#tt##*#**tt#t#*#*#**#t###*###*##*
With kind regards, I am
Yours very truly,

H. J. THORKELSON

Doctor Wickliffe Rose

c¢/o International Education Board
20 Rue de la Baume

Paris, France

HJT MVK



Mugust 29, 19528

My dear Mr, Debevoise;

Thank you very much for your letter of August
28, regarding the California telsscope, Doctor Hale is pre-
paring and will soon send us a budget of expenditures for the
next six months, His latg-t letter indicates very considerable
progress in settling questions of fundamental importance which
will expedite the work of the various committees,

Very truly yours,
g

Mr, Thomas M, Debevoise
26 Broadway
Hew York City
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INSTITUTION 5F WASHINGTON

HEFSY MOUNF WILSON BSERVATORY
e PASADENA,CALIFORNIA

August 29, 1928

Mr. H. J. Thorkelson

Treasurer, International Education Board
61 Broadway, New York City.

My dear Mr. Thorkelson:

In accordance with your reguest a
carefully prepared budget, including expenses to date and es~
timates for a future period of six months, is submitted here-
with by the Observatory Council of the California Institute.
The work has advanced more rapidly than we anticipated, re-
sulting in a reduction in some of our estimated expenditures
and an earlier need for others. This progress has been due to
the following reasons:

(1) The immediate assurance of help in providing an endowment

fund by one of our trustees, and the prompt and unanimous
ratification of the terms of the formal request to the Inter-
national Education Board by the Board of the California Institute.
(2) The advance by the Institute of the sum of $25,000., permitting
work to be undertaken at once, in harmony with the suggestion made
by yourself and Dr. Rose.

(3) The cordial and complete cooperation of the Carnegie Institution
of Washington, including President Merriam and the Executive Com-
mittee; Director Adams, Dr. Anderson, Dr. Pease, and the rest of the
staf f of the Mount Wilson Observatory; and Dr. Day and Dr. Wright of
the Geophysical Laboratory.

(4) The unanimous agreement of the Observatory Council, its advisory

Committee, snd all their associates and advisers, as to the desirability
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of making the large mirror disk of fused quartz, in accordance with
a plan of procedure worked out with Dr. Elihu Thomson and his asso=-
ciates in the spring.

(5) The immediate mmd cordial sgreement of the General Electric Company
to permit this work to be done under Dr. Thomson's personal direc-
tion at "manufacturing cost without any ove rhead for commercial or
administrative expenses", and its prompt beginning at the Thomson
Research Laboratory at West Lynn in July.

(6) The progress of this work, which has been much more rapid than
was considered possible last spring, as indicated by their present
hope to complete & 60-inch disk and begin on a 100-inch disk before
next lMay.

(7) The fact that all the members of our comuittee on the disk have
come to Pasadena without cost to us, thus saving time and expense.

(8) The fact that Dr. Frank E. Ross of the Yerkes Observatory was
willing to come here at once, thus enabling us to settle the general
optical design of the telescope in harmony with the hopes of our
entire group and to secure his services during the coming year in
working out mathemat jcally the details of the design.

(9) The aid of Messrs. Michelson and Aitken in connection with the
proposed 40-foot stellar interferometer, now shown definitely to
be of the first importance as the largest and heaviest attachment
of the telescope and fixing the necessary character of the telescope

tube and other features of the design.
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(10) The discovery, through comparative astronomical observations
by Dr. Anderson's new method of precision, of an easily accessible
site decidedly superior to Mount Wilson, and the possibility that
a still better site may be found as the result of the tests now
in progress.

(11) The fact that by cabling members of the Mount Wilson staff who
were attending the meeting of the International Astronomical Union
in Leyden, we have been able to secure guickly and at small expense
a large amount of special information needed from observatories,
laboratories, and opticians in HEurope.

In consequence of these and other considerations,
we are in a position to proceed at once with various features of the
work whieh might have been expected to come later, and our estimates
have been prepared accordingly.

In certain respects the most vital feature of the
whole undertaking is the study of auxiliary apparatus and methods. If
pushed forward in harmony with the procedure approved by yourself and
Dr. Rose, and by all of our group, this plan will quickly yield results
serving not only to increase greatly the power of the 200-inch telescope,
but also to find immediate application at the liount Wilson and other

observatories and in the Norman Bridge and other laboratories.
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Vhat new knowledge of the heavems may be expected from a great
telescope, more powerful than any now existing?

Advences at the Mount Wilson Observatory of the Carmegie Institu~
tion of Washington which followed the comstruction of its powerful in-
struments suggest en snswer. Some of the outstanding results obtained
at Mount Wilson are: ‘

1. Procise determination of the rotation period of the sun (which does
not rotate as a solid body)at different distemces from the sun's
equator and at different levels in the solar atmosphere.

2. Discovery that sun=-spots are asgoclsted with great whirling vortices
in the upper atmosphere of the sun.

3. That sun-spots are centers of powerful magmetic fields, with north
poles prevailing in one hemigphere and south poles in the other = the
first evidence of magnotism outside the earth ~— and that the poles
revorse at intervals of 11 years, at the begiming of each new cyele
of spots.

4, That the sun, like the earth, is a 'mge magnet with its north and south

poles near the poles of its axis of rodation.

5. Identificotion in the sun of six elements not previously Xnown to
occur thers, and the discovery of chemicsl compounds in sun-spots.

6., Meagurement of the ultra-violet radiation of the sun over a period
of several yesrs, showing that the sun is a variable star, with the

largest changos affecting its ultra-violet light.

7. Detailed study in the physical laboratory of the effect of a magnetic
£ield on the spectral lines of differont chemical elamonts (the Zeeman
effect) as a means of measuwring the stremgth of the magnetic fields of
gun-spots and of the suan's gemeral magnetic field.

8. leboratory study of the way in which different lines appear An the
spectrun of a chemical element as the temperature of the source of
1ight is incroased. These data permit the conclusion that sun-spots
are regions of relatively low tomperature smd are of the greatest
importance in studying the tempematures of starsy they are also of
fundamental importance in ldarning how the atoms of differemt elements
produce their characteristic spectra.

(1,‘ Sra (\,,M,,“,.,f\,{v 9, Anslysis of the distribution and intensity of the spectral lines of

: [ certain elements on the basis of modern atomie theory - the beginnings
rwki sl - of u rational theory of spectrum analysis, which already has explained
Wadaer, ) the stars and

long-standing puzzles in the tra of the sun and
ﬂ-mw-mmm teristics of stars.
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10. lMeasurement of the velocities in the line of sight - toward
or away from the earth - of approximately 8500 stars, results
whiech have boen made the basies for a detalled study of the sys-
tomatic motions of stars.

11. Diseovery of the asymmetry of stellar motions - that the stars
having the highest velocities all move in the same general direection,
and, in gomeral, that the motions of stars are nob wholly rondom,
but highly systematic, each different class of stars having its owm
ragularitios,

12. Aceurate meagurement of tho dlstance of 260 of tho neorer stars,
among them several small, faint stars of exceptional importance in
deteymining how the stars are scattersd throughout space. Aside
from the value of the results for individual stars, these meamures
are of grost importance in perfecting the mothod of determining the
digtance of a star from its spectrum.

13. Discovery of the method of spoctroscopic parallaxes and determina~
tion of the distsmoes of 4000 siars from their spectra. Ths relative
intensity of certaln lines in the spectrum tells the intrinsic bright-
ness of the star - its oandle power. This, combined with the bright-
ness as seen by = the eye, gives the distance. Ieasures of distance
are fimdamental for a study of the shiructure of the stellar system.

14, Confirmstion of tho plamt snd dwarf theory of stors - that most
elasses of stars comprise two groups 2iffering enormously in size
end intrinsic brigiiness,

15. Direct measurement with the interferometer of the dismeters of
soven glant stars, thus confirming theoretical values found in other
ways, The dlamoter of Antaros is nearly 500 times that of the sun.
At the other extreme are the dwarfs, some of them having diameters of
only a few thousand miles,

16. Proof that the densities of glant stars are astonlshingly low, in
some csses only o thousandth of the demsity of air at the earth's
surface. The companion of Sirius, on the other hand, with a dismeter
of about 20,000 miles, has a density of the onder of §0,000 times that

of water.

17, Perfection of the vacwm thermocouple and measurement of the total
radiation of more than a Imndred stars.

18, Determination of the temperatures of stars from (a) measures of their
eolors, (b) comparison of measures of total radiation with radlation in

special regions of the spectrum, (¢) measures with the radiometer at
different points in the spectrum, (d) theoretical relations comnecting
the temperatures of stars with the intemsitics of the lines in their

spectra.

19, Development of the method of wire explosions, produced by passing
ummuommranf;nmnmc

other suitable metal., The temperatures accompanying the explosion -



about 20,000°C - are the highest ever produced in the laboratory
and comparable with those of the hottest stars. The spectrum of
the explosion aids in the interpretation of the spectra of stars.

20. Determination of the scale of stellar brightness now adopted as
the international standard and measurement of the brightness of about
70,000 faint stars, tims affording an improved determination of the
mmboy: of stars and their distridution over the sky.

21, Extended study of the structure of the stellar system which
strengthons the idea of similarity between our own system and some
of the great spiral nebulse.

22. Development of the method for determining the distance of a
Copheld variable star from the interval required for it to complete
its variations in light, and derivatiom of the distances of all
imown Cepheids and of all globular clusters of stars, thus greatly
extending our ideas as to the size of the stellar system,

2. Intomsive observation, classification, and study of the nebulse,
leanding to the conelusion that the diffuse nebulae, like that in
Orion, are clouds of dust and gas in our own system shining either
with reflected light or with & luminescenme stimulated by the radia~-
tion of neighboring stars of very high temperaturej the spiral and
elliptical nebulae, on the other hand, are outside our stellar system,
socattered more or less uniformly throughout space, and are to be
counted in millioms. o

(' ',' aral )

24. Diseovery in the larger spiral nebulse of new stars, Cepheid va-
riables, diffuse nebulosity, and ordinary glant stars of different
spectral types, tims showing that some of the spirals at leest are
glgantic systems, similar to omr own stellar system, situsted at
distances of the order of a million light years. This points to
still greater distances for the smaller spirals and again revolu-
tionizes our ideas as to the extemt of the visible universe.

25, Close quantitative verification of the displacement of the lines
in the spectrum of a star required by Rinstein's theory of relativity,
both by observations on the sun and on the companiom of Sirius.

26. Repetition of the famous Nichelsom-lorley experiment with & precision
hitherto wmattained; the confirmation of the negative result found in
the original trials strengthems the foundatiom: of the theory of reola-
tivity.

27. Redetermination of the velocity of light by Professor Michelsen
with greatly increased precision by measurements over a path of 45
miles, longer than any hitherto used.




(Original in GEB files - Ga 12) , O g .

Avgust 29, 1928

Dear Mr. Arnett:

‘***0#“##‘#**‘##*#t“t##*i#“*

Since writing you ghout the telescope, I have
heard from Mr. Haleé and apparently things are goinz mach more
rapidly than his earlier letters indicated. He is preparing
now an estimate of expenditures for the next six months, and I
hope we can incorporate thie in the item to be presented to the
Executive Committee of the International Education Board. Mr.
Debevoiee has read my first draft and when Brierley returns he
will work with him on the form of resolutions.

LR R R R N
With kind regards, I am
Very truly yours,

H. J. THORKELSON

Mr. Trevor Arnett
Grand Beach
Berrien County
Michigan

HIT MVK
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