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INTERVIEWS: Doctor Robert A. Millikan, President, California Institute
of Technology, Pasadena, California - September 5, 1928

Wednesday, September 5, Doctor Millikan called at the
office to inquire as to when the Executive Committee would meet. I told
him that President Arnett was not expected until after September 10, but
that as soon as a date was fixed I would wire to California Institute and
wire again after the Executive Committee had considered the item regard-
ing the telescope. I asked Doctor Millikan to go over my first draft
of this statemnt to see if there were any suggestions. He did so and
indicated that the statement was correct. I inquired as to the status
of the various committees. The majority of these have been consulted
with either at Mount Wilson or elsewhere and are cooperating in the
undertaking, Those who have not been seen have been written to, but in
the case of foreign representatives, Doctor Millikan does not know the
status of their active participation as yet.

H. J. Thorkelson

HJT MDB

;}

B. 22

-1



| A
fl L

Mr.Thojrkelsen |9/6/

i

M 108 |

“

L1200

THE ROCKEFELLER FOUNDATION
INTER-OFFICE CORRESPONDENCE

\
¢

My dear Mr. Thorkelsen;

I shall be glad if you will give me any comments
upon the enclosed letter that occur to you as appropriate.
What,if any, relation doss this project bear to the undertaking
to which the IEB is committed in Southern Californiag

Sincerely yours,




September 7, 1928

Wy d-'ear?noctor Vincent: .

Replying to your note df September 6, I have read
with the greatest intefeat President cunpb;ll's letter of Muzust
22, '!‘ho proj'ect is quite independent of the proposed tolnqppo
for the California Institute of Technology and I would asoume it
could be appropriately pmnnted either to the Rockefeller Nm:h-
tion or to tho Intexnauonul mcauon Board. | Ea

There is now mnding boforo the Inumuu onal _
“duestion Board an appnoauon from the University of Lcidon datgﬁ _
Qetober 28, 1927, for aid in establishing an astronomical atatm; at
Johannes burg, Yuth Afrieca. Doctor Shapley looked into the situe
ation while abroad and hes sugcested a conditional approsrintion
of $100,000 for the support of this project.

In view of the fact that the appropristions made by
the International Wducation %oard at the Mey meeting reduced its
uneppropristed espital to $2,290,000, it would seem highly desirable
to have & conference between the otm“n of the Internat. nal Edue
cation ard and Doctor Mason on projects of this kind which under
the interpretation of counsel csmnot be considered Ly the General

Sdueation Poard.



Doctor George W. Vincent oD Septembor 7, 1928

Out studies in the field of astyonomy indicated three
promising methods of increassing knowledge of the heavens:
(1) Adding to the number of telescopes
available, particularly by the erec-
tion of tclescopes in the Southern
Hemisphere;
(2) Improving photographic plates snd
thus extending the powers of cxigt-
ing instruments; and

(%) Comstmcting a larger instrument
. than any heretofore built.

&er
o

"he third method seems to offer the greatest oppoﬂunzty
for advancing knowledgo o!’ . the hu'mu md of the constitution of mat-
tor thrm tho use af a 200-inch mummm 1n connection with an
ntro-phyatcal 1abontory.

. The Intemuoul Rdmauon Board on ¥ay 29. 1925. made
an sppronﬂation of $180. OO towerd $360,000 to enable varverd Univer-
-u; to tmsfor its 1nntrumont from Arequipa, Pera, to Buqn!ontain.
a potnt in Mtﬁ Brxca. | On No\"om‘bor 17, 192?. t.h- fhmm‘Mm-
tion Moard also udo an a>propriation to Narvard of $200,000 foum
$600,000 for the ﬁonutmctl.on of a new building and for increasing
facilities for research. On iay 28, 1026 the Int_omtion‘al Education
BSoard made an anpropristion of $15,000 to the A-t.nnomicul Union for
publications of planetary research; $5,000 was adied to this appropri-
ation on June 4, 1926. This particular project was considered ®ith
Doctor Leuschner of California. On May 9, 1928, the International



Doctor Georgze F. Vincent o T September 7, 1928

Education Board mede an appronriation of (4,000 toward $8,000 for
endowment to the University of Lyons, ‘rance, for ite observatoxy.
The ge mproaa.nt.: as far as 1 know, all appropriations in the field
of astronowmy,

I am interecsted in President Caupbell's statement
that the growth of the City of Santiago has resulted in increased
illumination of the skiees snd interference with the work being done.
“his is similar to the situation now existing at Mount Wilson wherse
the growth of the City of Los “ngeles with the comsequent illumina-
tion of t he skies indicates that the new telescope should be located
at a point further distant from a large ecity.

Doctor Cemupbell occupiee a position of unguestioned
eminence among the astronomers of this country. Wis plan seems
sound and if either of the bLoards mnunned is interested in develop-
ing a particular science field such as utmnow. this opportunity is
coertainly worth looklng into.

I notice that Doctor prboll': motftc nquut is
apparently Mmmdoa to covor the uumud cost of tha new obgervatory
together with an ndomlt !hnd to nd.ahin it tn perpetuity. Com-
pltmao with mch a roqmo; wmld not be in uoord vtth tho nothndl
lmuy wptld w the eduestion burda. in the case of fMarvard the
contribution represents one half in one instance and one third in the
other. In the case of the Califomia Institute of Technology, while
the contribation of the Internetional Rducstion Board may ap roximbte



Doctor Jeorge K. Vincent ol September 7, 1928

#6,000,000, the Tyustees of the Institute have slready agreed to
appropricte s minimum of $2.000.000 of andoment. and if needed a
third million will be soeund lv thew.

I am rotnnl.ns horn:lth Doctor camphlll'u letter,
and will be glad to confn' ﬂ.th you or with Doctor ann on this
matter at any convmmt umo.
| Yours - vor.r tmu.

T

Toctor Onm 1'. me

61 tHTE o' Jan” | { \
New York, 50' York |

HJT “DB
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September 6, 1928

Wy dear Doctor Hales .

Thack you very much for your letter of Auguet 29 end
for the tolegml which preceded it.

Yesterday Doctor ¥illikan was in the office and 1
showed him a copy of wy first draft of the item to be presented to
the “zecutive Committee of the Internationsl Riucation Nloard. e
feels, as 1 do, that all of the items you mentioned are satisfactor-
ily cowered.

1 cannot tell you how ha iy it sakes us to get the
good news you are sending regerding developments. President Arnett
has no . yot returned from his vacution, Wt I expect him in a fow
daye and also fecretary frierley. As soon az they return and we can
get in touch with the members of our ixecutive Comaittee it will te |
possible to fix @ date for the meeting. ‘hen this date is deter-
mined I will wite you, snd I will aleo wire you as soon as they have
teken action.

I an vartlcularly delishted to get your three-page
statemont of some of the outstanding resulte obtained at lount "ilson.
"his is & perfeetly splendid statement of achievement and strengthens



DPoctor George ®. Hale September 6, 1928 2

our belief of the possible resulis to be secured from an even

more powerful instrument.

1 trust you will not hesitete at any time to sug-
gest methods or plsme by which we can expedite the work you are
doing. It iz a delight for all of us to cooperate with you.

LI Yours very truly,

Doctor George H. Tale
tount Wilson Observatory
prasadena, Celifornia

HJT MDR



September 10, 1928

#y dear Doctor Hales

I have just received copy of the letter from
Ae Te Tllis of the Thomeson Research Laboratory e ent
te you under date of August 27. 1 am very glad to
get this information regarding the status of the ex-
nerizental work et the Lymn plant.

Com you give me some ‘Mu as to what the
weight of the 200-inch mirror will come to?

Yours very truly,

o2z

Doctor George K, Hale
tount ¥ilson Observatory
Pasadena, Celifornia

HJT DB



COPY

General Electric Company

River Vorks
West Lynn, Masse.
Aug. 27, k928

Dr. George E. Hale,
Pasadena, California.

200" Ouartz Mirror
Dear Sir:

Have just wired you as pr the enclosed confirmation
in response to your telegram to Elihu Thomson under date of
August 2%rd.

The estimate is made on the assumption that we will cut
all red tape and move the prozram forward with all possible speed.
Mueh of the work will have to be done on a twentye~four hour basis.
Our tentative program is as follows:

We expect to be ready to spray the 22" blank by Sept. 5th,
finish spraying by Sept. 7th and remove the blank from the furnace
by Sept. 10th. The first blank may be ajfailure altho we do not
antigipate any difficulty in doing this job. We feel that we can
safely reason from our experience with an 11" blank to & 22" blank.

The next step in the manufacture of the large mirror,
would be to construct a melting furnace for a 60" blank. Ve are
expecting to so design the furnace that the melting furnace can
also be used for the subsequent spraying operation and annealing
cycle. (e estimate that the material for this furnace will be ready
by Oct. lst and that the furnace will be ready for heat Oct. l4th.
By Oct. 27th we expect to have burned out the furnace and coated
the molds. We estimate that the melting cyele will reguire ten
days. We expect to have difficulty with this large mass and are
assuming that we will make four runs before we can get a good one.
This will bring us to Dec. 15th.

The blank will have to be prepared for surfacing which we
propose to grind flat. Any imperfections in the surfaces will have
to be prepared for the spraying process which we estimate will bring
us to Dec. 22nd. During this time, we will have the heater element
chenged from carbon which was necessary to melt the mass, to metallie
resistor necessary for the glazing process and annealing cycle. The
blank will then be raised to 990° C for sprgying which brings us to
Dec. 24th.

By spraying the surface at six points, simultaneously
we expect to finish spraying by Jan. 7th.

The blank will then be raised to sbhove the annealing point
1120° C, held at that temperature and reduced to room temperature by
Jan, 28th.

Allowing for a possible failure a second run could be com-
pleted by March 27th.



Dr. George E. Hale 8/217 -

This schedule, as you see, is practically the limit and is
assuming that everything will go smoothly and that we will foresee
difficulties in time to obviate unnecessary delays. ''e are therefore,
adding thirty days to the estimate for such contingencies which brings us to
May next year, at which time we hope to have passed the 60" stage and
have data sufficient to be well under way with the 100" stage.

There is considerable work that will have to be carried on in
parallel with the above nrogram. To obtain data to obtain the design of
the 200" mirror as well as the design of the furnaces for producing it.

We must make sure that such a large mass can be brought back to room
temperature, reheated for glazing and annealing processes and brought
back to room temperature again without devitrifying. e are starying at
once to deternine the devitrification of the various kinds of quartz to
be used. The determination will be made in the atmosphere of a carbon
furnace. Also in the atmosphere of a metal resistance furnace which will
be used in the glazing process. Simultaneously with these, determinations
will be made in a small metallie resistance furnace having a nitrogen
atmosphere against the possibility that we will be unable otherwise to
sufficiently protect our carbon resistance heaters when melting the large
masses.

We will determine the rate of heat transferred from the center
to edge of a rather marge mass Of quartz under conditiond similar to those
of the melting or glazing processes to enable calculation of the cooliyg
cycle for a large mirror of any design, having in mind that it will be
possible on account of the characteristics of quartz to produce a light
weight structure by resorting to ribbing.

The available data as to the thermal expansion of quartsz,
leaves much to be desired. We, therefore, propose to aceurately determine
the differential thermal sxpamshism expansion of the types of guartz to
be used in the construction of the mirror. We will also determine the
difference, if amy, in quartz from different localities.

In obtaining data on the properties of quartz, we will make
use of lMassachusetts Institute of Technology, Harvard University and
the Bureau of Standards to the fullest extent and would undertake to do
nothing at Lynn that can better be done at these points. We, of course,
would want to direct such work from this end.

You will recognize that the foregoing is an ambitious program,
in view of the fact that our experience is confined to surfacing a blank
11" diameter and the production of & sand backing blank 22" diameter. We
would not consider making such an estimate except that we imow you fully
apprec iate the state of the development to date and the possibidities of
producing the large mirror. We are confident at this time of the ultimate
successful production of the large mirror. The estimate of expenditures
during the next eight months is consequently an educated guess. The 75,000 fi-
gure is probably not far wrong and 1 am assuming that you will add a factor of
safety to this figure, which in your opinion will best satisfy all condi-
tions. In order to realize these dates, we should be working full force in
two weeks and should have formal authorization to proceed with the work
along these lines, at an early date, with an expenditure limitation rather
than one of accomplishment. As we understand it, such authorization will



Dr. George B. Hale 8/27 3,

be given by Dr. John A. Anderson.

Your comments and eriticisms of this program would be
apprec iated.,

(Signed) A. L. Ellis
THOMSON RESEARCH LABORATORY

ALE:K
Cy: Prof. Elihu Thomson

Telegram from A, L. Ellis to George E, Hale
Lynn River Works Aug. 25, 1928

Dr. George E. Hale
pPasadena, California.

Bstimate approximate expenditures for eight
months including cost to date 75000 effectively emnloying as many
men as possible Hope to have passed the 60" stage into the lo0"
stage by May next year Writing.

A. L. Ellis.
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THE POLICY OF THE ASTROPHYSICAL OBSERVATORY

It may be advantageous at this stage of our preliminary work
to emphasize the two guiding principles in the policy of the Astro-
physical Observatory and Laboratory of the California Institute: the
maintenance of an open mind regarding 2ll questions of procedure, and
the importance of securing the cordial cooperation of the best authori-
ties in this country and abroad in solving them, Thanks to the unanimous
judgment of the Observatory Council, its Advisory Committee, and their
meny able advisers, several general decisions, which have greatly ex-
pedited the preliminary work, have been made., 3But we camnot be in a
position to settle other questions of equal scientific and technical
importance, not to speak of matters of detail, until an exhaustive study
of 21l the possibilities suggested by recent progress here and in Burope

has been completed.

L AAAAQADVG

The principal discussions and results thus far reached are as follows:
(1) The 200-inch mirror disk should be made of solid fused quartz. Through

the cordial cooperation of the General Electric Company, promised by

. L
W k

its President, llr. Gerard Swope, work was undertal:aﬂ,ﬁf Dr. Elihu
Thomson at West Lynn with this object in view. Dr. Thomson hopes to
complete a 60-inch quartz disk and begin a 1l00-inch disk by next May,
much in advance of earlier estimates.

(2) A rigorous comparative study of promising mountain sites should be
made without delay. Precise measures of seeing, rather than estimates,
are essential, Dr. Anderson accordingly devised a simple means of
measuring the oscillations of star imeages under a power of 600 with
a 4 or 5 inch telescope, and lir. Ellermen tested it satisfactorily

on Mount Wilson, in comparison with the estimates of observers with
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the 60-inch and 100-inch telescopes. Preliminary tests by Messrs.
Bllermen and Humason of this method indicate that both day and night
seeing at Palomar and the day seeing at Horse Flats 1s somewhat
better than at Mount Wilson, while the darkmess and purity of the
sky at both of these sites are much superior. Preliminary tests

at Table lMountain are such as to maké it desirable to make further
examination of this site. The Chief of the Weather Bureau has
kindly loaned three sets of meteorological instruments, which will

soon be installed.

(3) Data kindly supplied by Dr. Aitken indicate that at least 30 spec-

troscopic binaries, not to speak of many close visual binaries,

could be messgured with a 40-foot stellar interferometer, which should
e built so as to rotate in position angle without getting out of
adjustment, This demands an extremely rigid design, both for the

interferometer and the telescope tube.

(4) Theoretical studies of the field of an F/3.3 paraboloidal mirror

by Messrs. Anderson and Seares, confirmed by a more complete investi-
gation by Dr. Ross, show that it is small, but large enough to render
the use of this ratio desirable. This conclusion is strengthened by
Dr. Ross's belief that he can design a lens, for use in front of the
plate, which will greatly enlarge this field when desirable. Dr. Ross
has also determined the field of an F/io Cagsegrain combination, and
finds it to be essentially perfect over 30' in diameter. He will con~
tinue his investigations of the optical design of the 200~inch tele~

scope during the coming year.

(6) Dr. Pease has continued his work on the preliminary design of the

mounting, which we hope can be made of the forked equatorial type, with
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coudé mirror attachment, The final design will be worked out
jointly by Dr. Pease, Dr. Anderson, llr. Ambrose Swasey and his
associates, llr. Gano Dunn, and others, with the advice of the
astronomers, physicists and opticlans of the Califormia Institute
and the lount Wilson Observatory, and of others whom we are con-
sulting,

(6) The extensive study of auxiliary instruments that forms a prime
feature of the general scheme has been begun, as follows:
(a) ir. George Bastman and Dr. C.E.X. Mees have generously agreed

to deal with many of the photographic problems a2t the Research

Laboratory of the HEastman Kodak Company.

(b) A Zeiss recording micro-photometer has been ordered, for study
and possible improvement by Dr. Pettit and other members of our
staffs.

(¢) Dr. Sincleir Smith will attempt to develop and improve the
radiometer recently used very successfully by Dr. Abbot with the
100=-inch Hooker telescope. He will also make a study.of the best
means of producing grating replicas.

(7) A well-equipped astrophysical instrument-shop will soon be erected

on the campus of the California Institute.

(8) Preliminary studies have been mede for the design of the Astrophysical

Laboratory on the campus of the Institute.

(9) A committee has been appointed to prepare a comprehensive scheme for the
proposed Graduate School of Astrophysics.,

(10) Dr. St. John and Dr. King, who have visited many Buropean observatories,
laboratories, and instrument-shops in search of useful ideas and sugoes-

tions, have prepared valuable reports on the results of their inquiries.

e
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These strongly emphasize the necessity of our acquiring ample lmowledge

of recent developments. For example, the radical changes made by

Zeiss and others in the design of driving-clocks and of counterpoise

systems for equatorial telescopes must be fully studied before we

attempt to complete even a preliminary design for the 200-inch mounting.

In general, the work thus far azepxpixk accomplished clearly demon—

strates the necessity of effective team~play in every phase of our large
undertaking. All who are taking part have cordially shown their willingmess
to join on equal terms with others in developing their share of the work,
and it is through the continuation of this spirit of unselfish cooperation
that we may hope for the success we are seeking.

\ Wy -

.} y fw'v\ ’ f{f J ““ (:’ % :,r‘ Geor@ E. Hale.
|
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September 17, 1928

My dezy Doctor Hsles

Thank you very much for your letter of September 13.
I am delighted to receive these statements of your progross and
plens. The Executive Comuittes will meet Friday, Septembexr 21,
at which time we will present to them recomnendations covering
the whole plan snd the specific appropriation to cover estimates
for the first slx months., I will wire you as soon as they
have taken action on these matters.

Tith kindest personal regards,

Yours very truly,
fﬁ. W THORKELBON

Doctor Ceorge %. Hale
60 Ccean View Avenue
Santa Parbara, California

RJT WDB
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September 18, 1928

vy dear Doctor Adsmas

Thank you very much forl\‘
your letter of Septembef 15. 1 sm sur-
prised to find that the mirrer i= not
going to be nearly as heavy as 1 gnticipated.

Yours very tmly,

T, THORKELEOY

Doctor Walter S. Adams
vount wilson Observatory
Pasadena, Califomia

HJT MDB
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September 15, 1928

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

Dr, Hale is at present at Santa Barbara
and it is possible that he does not have at hand the figures
which would enable him to answer your question regarding the
weight of the 200~inch mirror.

I believe that you will be interested in the
following data which we have put together regarding the large disk.
Naturally, they may be subject to some modification, but at least
they represent the best of our Imowledge at the present time,

Aperture"..l.'..'..'..lizooqo
Actual diameter of disk..202,0
Fooal length.veeceoeossesb68.7
Thickness at edge........ 8.0
Depth of concavity....... 3.82
Thickness at center...... 24,18
Diameter of hole in center30.0
Approximate weight 27* tons

The reason for the uncertainty in the weight is
due to the character of the quartz which will be employed in the main
body of the mirror. The value which I am giving you, however, should
be correct within one or two tons.

With best wishes,

Sincerely yours,

i et S Didowist
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September 18, 1928

Desx Mr. Debevolse;

Mr. Thorkelson has gone
over the item proper with you. Jt is enclosed
for your information in connection with the
proposed action.

Sincerely yours,

¥, W, BRIFRIRY,

fnel. Docket item of Undiféwkés Institute of
Technoldgy « Observatory

Mr. T.M. Debevoise

26 Broadway
Hew York City

Wil KRO
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THOMAS M. DEBEVOISE NEw York September 18,1928.

lire We We Bt‘ierley,
61 Broadway,
New York City.

Dear Mr. Brierley:
I am returning herewith the papers received
with your letter of the 17th instant in regard to the California

Institute Telescope.

{ { ) posed kxecutive Committee resolutions whose "statement dated
“ August 29, 1928" it is to which the preamble refers, and to show
g Lﬁw } also in the second resolution that the “expenses", payment of which
. x / is authorized, are those itemized in the said statement?

The resolutions show clearly that the appropriation of $215,000.
is part of the $6,000,000, appropriation. The officers will, of

course, make this clear in notifying the institute of the Committee's

3%%?" actione.

1 @m Does not the first resolution you have prepared make the resolu-
AN }Mﬁ. tion prepared by Mr. Thorkelson and found on page 9 of his docket
S W
L %&r % item unnecessary?

“-a 3
€L

2 Kncs.



o
A

2 o
W &
September 19, 1928

Dear Doctor Hale:

On return to the office, your letter of July 24
comes to my attention, Thenk you very much for the kind
expressions in your first paragraph.

We duly received the formal request and related
material which sccompenied your letter of July €. The
matter is being token up at on Executive Committee leeting
of the Internationsl Pducation Board to be held on Friday
of this week, September 21. Shortly thereafter you will
hear from us again.

Plesse accept my thanks for the copy of "The New
Heavens," which you kindly sent me, 1 sporeciaté very much
having the book, for while given to this kind of reading
m'-wnmnwm.ﬂunmusm
the imagination. I kmow I shall enjoy it.

#ith best wishes,

Yours very truly,

TREVOR ARNETT

Doctor George E, liale
Mount Wilson Observatory
Pasadena

California
TA:LFA
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Ausast 2, 1928

My dear Doctor Male:
In behalf of lMr., Arnett, who just now
is on vacation, we wizh te acknowlsdge with
thonl:s your letter of July 24. Ve ore also in
receipt of your book, "The New Heavens," which
you kindly semt. CQ;J&'Y\ To TA, ?’/"’Jr)
Mr. Arnett is ewpected back at the
office the Tirst week in September. He will
then be smuch interested to read your letter and
uumloms.andtomm&hok.
Very sincerely yours,
INTERNATIONAL EDUCATION BOARD

B OULLAN F. AUAMG

Doctor George F. Hale
Mount Wilson Observatory
Pasalena

California
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Mr. Trevor Arnett
President, International Education Board 7.7 Ay gl
61 Broadway, New York City. £

Dear Mr. Arnett:

I do not know whether you have yet assumed
office, but I was delighted to learn recently of your election
to the presidency of the International Education Board, and wish
to send my heartiest congratulations. You have an extraordinary
opportunity for useful service in this position and I imow how
well you will utilize it.

In accordance with the detailed information
received from Dr. Rose and lMr. Thorkelson during their visit here,
and in harmony wifh a vlan of procedure which was fully discussed

with them, the formal request of the California Institute to the

International Education Board was prepared and sent on July 6, <;uw~_

after action by the Trustees of the Institute on July 5. This was
signed by the members of the Observatory Council, to whom Dr. Rose
requested that the Trustees formally delegate full powers to rep-
resent and act for them in all matters relating to the 200-inch
telescope. The resolutions according these powers and approving
our formal request (which was read in full, with all accompanying
papers, to the Trustees) were sent with our letter. I hope we have
thus carried out correctly the action desired by your Executive

Comnittee.
As for many reasons an imwediate attack on the

~ g




Mr. Trevor Arnett - July 24, 1928

numerous problems involved in this large project seemed desirable,
we asked Dr. Rose whether we might begin at once. He advised us to
do so, and suggested that the Trustees of the Institute advance the
necessary funds, which he and Mr. Thorkelson were confident your
Executive Committee would return later. The Trustees accordingly
guthorized an advance of §$25,000. for the summer's work, and the
first steps were taken immediately after a joint meeting of the
Observatory Council and the Advisory Committee. I enclose copy of
a telegram from lr. Gerard Swope, President of the General Electric
Company to Mr. Robinson and a letter from Dr. Elihu‘Thomson, showing
the cordial cooperation we may expect from them and, I may add with
confidence, from all other agencies whose cooperation we shall need.
Our method of procedure, which I have invariably
followed since the initiation of the Yerkes Observatory and the
Astrophysical Journal, is that of securing the active interest and
assistance of the leading authorities in this country and abroad.
Qur Advisory Commnittee, comprising the best men available for frequent
meetings with the Observatory Council, consists of lMessrs. Adams and
Seares of the Mount Wilson Observatory, lessrs. Tolmen, Epstein, and
Bowen of the California Institute, and liessrs. Michelson (Chicago),
Russell (Princeton), and Abbot (Smithsonian Institution). The last
three spend several months here each year because of their work at
Mount Wilson. lMany other authorities less easily accessible will be
frequently consulted, so that we may be certain to have the benefit of

the best possible advice on the astronomical, physical, chemical,



Mr. Trevor Arnett - - July 24, 1928

optical, engineering, and meteorological aspects of the under-

taking.
I may add that we are taking precautions to

keep the plan out of the newspapers. IFor a time we thought it
might be necessary to issue & non-comnittal statement, which was
approved by Dr. Rose just before he sailed, but we are now hoping
to avoid publication of eny kind before final action by your Exec-

utive Committee.
As you may perhaps be interested in seeing a

little book of mine describing the 100-inch Hooker telescone and some

related matters, 1 am sending you under separate cover a copy of

"The New Heavens". If you care for any other accounts of our work,

I shall of course be delighted to send them.
Believe me, with kind regsards,

Yours very sincerely,
3

Tl




COPY OF TELEGRAM

New York, July 6, 1928

Henry M. Robinson

Los Angeles First National Trust & Savings Bank

Los Angeles California

YOUR TELEGRAM RECEIVED GENZRAL ELECTRIC COMPANY WILL BE DELIGHTED TO
PO 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 CQUMERCIAL OR ADMINISTRATIVE EXPENSES WHICH
I ASSUME IS WHAT YOU HAD IN MIND SINCERELY YOURS

GERARD SWOPE



GENERAL ELECTRIC COMPANY

West Lymn, Mass.
July 16, 1928

Dr. George E. Hale
Mount Wilson Observatory
Pasadena, California.

Dear Dr. Hale:

Your confidential letter of July 1llth was received
this moring. I will be pleased to talk over the matter with our Mr.
A.L. Ellis, and I shall be glad to take up further correspondence in
this commection with Dr. Anderson, as you desire.

I am glad that Mr. Swope has taken the very liberal
view which he has, putting the supervision of our lsboratory here at
command for the future development of the quartz mirror. There are
doubtless many problems which will have to be solved, but there is no
reason why we should not succeed by taking them up one after the other,
beginning with the smaller work and by steps reaching the larger.

The focal ratio of £ 3.3 is, of course, quite short,
and the disk would need considerable hollowing out in the case of the
large mirror. There would seem, however, to be no particular difficulty
in giving the concavity to the mirror whem it is made up of fused sand,
as this could readily be done by grinding. Upon the concave surface,
the building-up process would be carried on in such a way as to get a
layer of clear quartz for the final working out of the optical surface.
However, that is in the future, and amy further disecussion thereon can
be left until nmech further progress has been made.

I wish to congratulate you most heartily on the pro-
greaa of the organization. I hope that you health will improve by your
taking a good rest during the summer months, and I am happy to assure you
that my own health has greatly improved in the last couple of months, not
that I can complain, exactly, of ill health, but rather of a disability
due to a gout or rheumatic condition, whichever it may be.

Very truly yours,

(Signed) Elihu Thomson
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60 Ocean View Avenue,
Santa Barbara, California,
September 22, 1928,

Mr, Trevor Arnett,

Prosident International Education Board,
61 Broadway,

Hew York City.

Dear Mr, Arnett:

Your telegram regarding a site for the 200 inch
telescope, repeated from Pasadena, reached me here last evening,
Since then I have talked over the telephone with Dr, Noyes snd Dr,
Adems, and find that we are in complete agreement on the question,
I shall be ready to come east, if necessary, after Dr, Millikan re-
turns from & mountain expendition for the study of the cosmic rays,
but I hope you will agree with ue that the case as presented in this
letter leaves no doubt as to the best procedure,

The efficient use of a 200 inch telescope depends
directly upon a great mass of knowledge ocbtained with many smaller
instruments, which has been slowly accumulated in the nor thern
hemisphere during the last century, This relates to the proper
motions, parallaxes, magnitudes, radial velocities, and spectra of
stars, given by the long and persistent use of meridian circles,
visual and photographic refractors and reflecting telescopes with
apertures up to 60 inches, Many years must elapse before such
knowledge of southern stars can compare with that now available in
the northern hemigphere, The instruments in use there are small,
and even the Hervard 60 inch reflector, and the 60 inch reflector
which the Mount Wilson Observatory hopes to send within two or
three years, must be actively employed there for decades to help
close the gap. This aperture of 60 inches we believe to be the
gize now needed in the southern hemisphere, After these telescopes
and others of smaller size have supplied the necessary supporting
data, the 200 inch could be moved to & southern station if this
ghould seem wise,

When it is considered, however, that the only
proper function of such a large and costly instrument is to deal
with problems beyond the renge of smaller telescopes, it isg evident
that its employment in the northern hemisphere should extend over
several decedes, at least, The many large spiral nebulae that
Dr, Hubble has selected for study are easily within ite reach at
thie latitude and their thorough examination will occupy a long
period, in view of the extreme faintness of the stars comprised in




them, Remembering that the space open to exploration with this
telescope will be at least eight-fold (very likely twenty-fold or
more) that within renge of the 100 inch Hooker telesccpe, that the
number of stars known in the galactic system should be doubled by
its aid, and that it should disclose hundreds of thousands of new
spiral and elliptical systems beyond the Milky Way, the immense
task before it in the heavens accessible from our latitude is
obvious, However, its ultimate transfer to a southern station
would be perfectly feasible, as the latitude of the best region
in South Africe is nearly the same as that of the only suitable
sites in the United States.

These sites undoubtedly lie in Southern
California or possibly in Arizone, as the observetions of
many years have shown, Our present comparative teste, by a new
end rigorous method, are being made at four mountain sites in
Southern California, but we expect alsc to make telescopic tests
at several pointe in Arigzona, for which we have already ob-
tained extensive meteorological data from the Chief of the
Weather Bureau, The summer rainy season in Arizona and the low
winter temperatures in the most promising regions, are unfavor-
able indicatioms, Moreover, & consideration regarded by Dr,
Rose as paramount must be kept comstantly in mind, This is
the importance of establishing the 200 inch telescope within
a2 few hours ride of euch a strong group of investigators as
we have in Pasadena,

It is unnecessary to urge the desirability
of entrusting the design, construction, and use of such an
expensive instrument to competent and experiemced men, 3But
it may be worth while to point out that the chief significance
of the whole plan lies in our joint scheme, At the South
African Stations, for example, though they may be visited at
intervals by leading astronomers, the actual work of observe-
tion is usually conducted in a routine way by one or two
assistants, cut off from contact with productive thinkers
and of necessity pursuing their duties in a mechanical manner,
It is not from such sources that prime advances in principles
or methods of observation are likely to proceed, Not one but
several investigators of the highest type, constantly
stimulated by personal contact and by daily discussion with
men of the same high calibre working in related fields, are
abgolutely necessary if we are to secure such advances as we
have in view, I do not mean, of course, that routine ob-
servations cannot be effectively made by skilled essistants,
or that their ultimate
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discussion by very able investigators may not lead to im-
portant discoveries. Such discoveries are sure to result
from a well-plenned expeditionary scheme. But in addition
to advances of this nature, we may reasonably expect others
of at least equel importance if the telescope is used in
the manner that seems to us the only permissable one in a
case of the present magnitude.

To appreciate this fully it is necessary
to take into account the recent revolutionary advances in
the physical sciences, and their vital bearing on the
progress of astronomy. The necessity of close and stimu-
lating contact between mathematicians, physicists, astron-
omers, chemists, geophysicists, geologists, and men in
other branches of science is a vital factor in our scheme.
Its effect has been plainly shown by the productive inves-
tigations directly resulting from such contacts in Pasadena,
one of which was the remarkable discovery of the source of
the chie f nebular lines by Dr. Bowen, one of Dr. Millikan's
associates in the Norman Bridge Laboratory, who had never
previously worked in astronomy. The significance of this
discovery was equally important to astronomy and physics,
and if our plan is carried out as projected a great number
of similar advances may safely be predicted. I am sure
that Dr. Morgan's recent removal to Pasadena, where he is
now at work in his new laboratory, was largely due to his
appreciation of the value of such contacts with our physic-
ists and chemists and the possibility they suggest of advances
in biological research. I also venture to believe that even
the Astrophysical Laboratory we are planning as a pert of
our new project mey assist in the accomplishment of Dr. Morgan's

purpose.

There is another and no less vital prin-
ciple underlying our scheme. In addition to the morsl and
mental stimulus that has resulted from the joint work of
the Celifornia Institute and the Mount Wilson Observatory,

e stimulus which the more intimate relationships involved

in the 200 inch telescope project in it s present form would
surely multiply, I can assure you that the work of the Mount
Wilson Observatory could never have been done under con-
ditions widely different from those existing here. Thus
Adams' fundamental discovery of his spectroscopic method

of measuring stellar distances was the outcome of a combi-
nation of solar, laboratory, and stellar researches such as
no expeditionary project has ever yielded. The discovery of
magnetic fields in sun-spots and df the general magnetic
field of the sun are cases in point. Another instance, vital
to the wider success of the 200 inch telescope, is illustrated
by t he work of Michelson and Pease with the 20 foot stellar
interferometer attached to the 100 inch telescope. Their

epoch-making advance in measuring star diameters and the



separation of the components of two spectroscopic binary
stars was dependent upon the immediate availability of
large shop and laboratory facilities and the means of ex-
perimentation they afforded.

In still higher degree the 40 foot inter-
ferometer we have planned for the new telescope, which in-
volves greater technical difficulties than the previous
instruments, requires exceptional shop and laboratory facil-
itiess The same is true of the many other auxiliaries and
methods which, if provided, will multiply the efficiency
of the new telescope many fold. We do not regard it as the
traditional refractor or reflector, merely carrying certain
readily portable accessories suitable for routine work. If
it is to meet our expectations end justify the large ex-
penditure of money involved, it must be a living end grow-
ing thing, profiting by the daily interest and advances of
a large group of the ablest investigators and steadily in-
creasing in efficiency end usefulness through the develop-
ment and adeptation of new ideas. In our Judgment, such
a result can be obtained only in an énvironment as favor-
able as we can offer here. The addition of two or more men
of the type of Eddington to our staff, and the orgaenization
of a Graduate School of Astrophysics resting upon the foun-
dations in methematics, astronomy, physics, chemistry, and
geophysics already prepared, will strengthen still further
our present group. Moreover, as you know, we intend to con-
tinue the policy of inviting here for special researches
such leading investigators, from this country and abroad,
as Kapteyn, Shapley, Michelson, Russell, Lorentz, Sommer-
feld, and others of equal calibre who have come to us in
the past.

I have written in haste, to get this off
by air-meil to-day, and probably have failed to answer some
of the cuestions you have in mind. If you will wire these,
I will reply &t once. Perhaps I might add that we have no
evidence that the "sgeeing" in South Africa or elsewhere in
the southern hemisphere is better than here in Californie,
if it is as good.

If Dr. Max Mason is with you I hope you
will show him this letter, as he knows many of our group
personally and is interested in the plan.

Yours very sincerely,

GEORGE E. HALE
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Monday, September 24, 1928 ~ New York City

Doctor Harlow Shepley (Director, Harvard College Observatory, Cambridge, Mass. |

Wihile Doctor Shapley was in the éffice on another matter I took the
opportunity to get his judgment on the guestion of choosing a site for the
proposed 200 inch telescope. He said that the matter was complicated %o
some extent because of the existence of other great telescopes, adding that
the Harvard 60 inch telescope in South Africa will cover many of the same
problems that the proposed 200 inch reflector would cover. Doctor Shapley
went on to say: "Undoubtedly the best place for a great reflector iz in the
Southern Hemisphere and not in the Northern, because the sky in the south
is richer.

"The other complications are: Mr. Robinson's interest in the telescope
(that is, his providing for operating expenses), and the desirability of
its proximity to great research laboratories. fxcellent places in themselves
would be: Tibet, Kashmir, Peru, Chile, the Argentine, or Australia, but there
are difficulties in connection with them; for example, there would be politi-
cal difficulties in Tibet, I have a feeling that western Texas or lew Hexico
would be more satisfactory for climatic conditions, and nearer to the HZast,
than California. Climatic conditions and availability of site must be
considered. It is an advantage to have the telescope near the home of the
astronomers - people who know how to handle blg instruments.

"Another disturbing factor with regard to Southern California is:
if the telescope were on the top of a mountain it would be interesting and
would attract visitors; but, on the other hand, its location in Soutnern
California would attract more support theuw some place in Wew Mexico. It
comes down to balancing the different factors."

Doctor Shapley said the project is so big that it would be better able

to stand alone, no matter where located, because many of the things needed
could be provided in connection with the site itself, which would not be the
case in o smaller enterprise. Bear Canyon in Wew Mexico is as good a site
as Palomar, Southern California, if the matter of local gupport were not
invelved and if local convenience and comfort were equal. There is a big
convenience in having the telescope within overnight traveling distance of
Mount Wilson, while in New Mexico there is an advantage of latitude.
Doctor Shapley had talked with Doctor Anderson*regarding sites, and thought
they are approaching the question rather satisfactorily except that the site
seems to be limited to Southern California. There are many things in favor
of an interior plateau situation.

Doctor Shapley felt that the opinion of astronomers in general was that
the project had been at the initiative of Doctor Hale and the California
Institute of Technology and that the site would naturally be considered in
its relation to that institution alone, He thought this opinion was the
result of the fact that in the initial stages other astronomers had not been
consulted.

(*Doctor Anderson's scheme for getting the "seeing" of the sky is very good.)



Monday, September 24, 1928 - New York City (Cont.)

Doctor Harlow Shapley (Cont.)

I had informed Doctor Shapley of the outside members of the Committee
on Site, namely: Doctor Abbot of the Smithsonian Institution, Professor
Mervin, Chief of the U,5., Weather Buresu, Doctor Fumphreys of the U, S.
Weather Bureau, and Doctor Altken, Assistant Director of the Lick Observatory.
He sald they were an admirable selection, He said that Abbot was better
equipped for this purpose than anyone he knew, and had made extensive
studies of this very subject., He also felt that the assoclation of
Humphreys would be invaluable if his hands were free; that Humphreys has
feeling for the subtle aspects of the problem. Indeed, Doctor Shapley felt
there could not be a better committee to get the facts and to appraise them;
that this commlttee would be able to choose a site from the scientific
standpoint with considerable success, If it should come down to consulting
other persons on site, there are not many men competent to say much about
it except those at Harvard who have studied sites. The facts upon which
they based their conclusions would be available to the committee.

Doctor Shapley's advice was, not to choose the site too soon. Harvard
bad had an unfortunate experience in this respect. At Arequipa, Feru, in
observations covering forty years, the first year provided numerous satis-
fagtory "breaks," but this did not happen again in the other thirty-nine years.
In another instance, where during a period of four months the sky was
completely cloudy, it was beautiful throughout the rest of the year.

It would seem that the final decision as to site will be a compromise
between the best site available, and humsn and administrative factors, and
perhaps influenced in a degree by the extent to which the telescope is to be
operated by Mount Wilson Observatory. I stated that our Board is not interested
in specific institutions in this connectioh, but rather that it is interested
in meking a contribution which will be most effective in adding to astronomical
Jknowledge. If the telescope were not made available to outsiders, that would
tend to limit its effectiveness.

TAILEA
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mrevor Arnett
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| ! Dogtex!d. A. | m(um of staff of lount Wilson Ubservatory, Pmendevsm.
Cal.
Doetor Anderson celled st Doctor lsle's suggestion to discuss
the inquiry which had been made of liale regarding plans for selecting a
gite for the new telescope. Uoctor fisle had sent him o copy of his letier
of September 22 to T.A. lie wished to lmow what the guestion at issue was.
TA explained that in considering the propossl last week the Ixecutive
Conmittee asked the guestion whether the Commitiee on Site in its deliberations
would take into considerstion suitable sites in any part of the world, or
would it confine itz inguirics to Celifernia - the impression from the .
correspondence being thet the latter was the case. The lxecubtive Committee
folt that in 2 matter of such great importance to astironomy ond o science
in general the most suitable site - no matter what ite location - should be
considered. Doctor Anderson said that he thought the position was a sane
one but that in discussing the matter in Califormia Doctor Hale and his
sesociates had got the impression from Dector Rose that contismity to the
California Institute of Technology and the Mount Wilson Observatory was the
t consideration, =nd they therefore had procesded on that basis
although they folt that 4t would probebly be better to dlscuss the question
in ite broader aspecis, and, indeed, they had done so. Ne sald the
southern hemisphere had been discussed for its sultability.

Doctor Anderson reviewed briefly the data which head been collected
on suitable sites in connection with the location of the HMount Wilson
Observatory, the Observatory at Flagestaff, Arizona, and other observatories -
especislly inguiries made by Doctor iussey and Doctor Abbot. lie said all
these inquiries indicated that in the northern hemisphere Southern California
was the most aveilable place becsuse in astronomical work the question
of seeing is dependentupon the mmber of nights available. It was true thot
the southwest basin of this country (southern Idaho, Neveda, western Colorado,
ete,) was clearer, but thore were many storms in swmer which interfered with
the work of the obssrvers. He sald there were few storms in Southern California,

Doctor Anderson felt that the question of site was very lumportent
and worthy of the most careful thought, and in his opinion Doctor Hale should
come on to Vew York to clear up the matter to the satisfaction of the Vxecutive
Conmittee. IHe said thet he would write to Doctor Hale to that effect on his
own account. TA showed him the correspondence which we had had with Doctor Hale
and assured him that the inguiry of the lxecutive Committee was not inspired
by any other motive than the desire to have the matter considered on its
purely scientific aspect, and bad wo personmal implications whatsoever.

TAILTA
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mdnudar September 20, 1928 - New NHaven, Conn.

gg ingell (President, Yale University) (Dimmer at 6 P.i.)

Th saw President Angell at lew liaven on some matters, and inquired his
opinion regarding the selection of site for the 200-inch telescope. He sald
thot he would be concerned with the region in Seouthern California because of
the tendency to earthquale, and he wished %o be assured of the atmospheric
conditions, le read Doetor Hale's letter, and wes informed of the personnel
ef the Committee on Site. le said that he would be satlefied with an epinion

prepared by that Committee, especially if Doctor Abbot and Doetors Pumphreys
and Mervin had & free hand.

Thureday, Septosber 27, 1038 - New York City
Uz. Cherles I. Howland (Couneil on Foreign Reletions, 25 W, 43rd 5t., W.Y.C,)

TA met ¥Mr. Howland at luncheomn. Ne had alse talled with President Angell
&t Yale on September 26 sbout this matter, and got the same stotements from

¥, Angell.
g LIA i S—
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September 26, 1928

Dear Doctor Hale:

1 am greatly obliged to you for your full and explicit
letter of the 22nd instant in response to my telegram of
September 21 regarding the selsetion of site for the 200 inch
telescope. I sent you the following telegram wpon receipt of
your letter: “Many tharice for your excellent letter. Please
elaborate end give bosis for statement regarding sites on page two
paragraph two: “These sites undoubtedly lie in Southern California
or possibly in Arizoms as the obsarvations of many years have shown,'

#11 show your letter to lason, who srrives next weel."
The Ixecutive Comrittee of the Internationsl Education
Board, in considering the application of the California Institute
of Techmology for anm appropriation for the telescope, wished to be
assured that in the determination of the site, all factors involved
should be considered by a representative committee, perhaps including
Zuropean asironomers, without limilatlon geographically, or otherwise.
Doctor Anderson called to see me this morning at your
suggestion to confer with me on the subject. 1 explained to him
the object of our inquiry. lHe felt the matter was of such importance
that you should come on to New York, and said he would write you
to that effect, and of our conference.



Doctor George E. m.h
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\ 80 Ocean View Avenue,

" Santa Barbara, California,
September 22, 1928.

Mr. Trevor Arnett,
President International Educatlon Board,
61 Broadway,
New York Citye

Dear Mr. Arnett:

Your telegram regarding a site for the
200 ineh telescope, repeated from Pasadena, reached me here
last evening. Since then I have talked over the telephone
‘with Dr. Noyes and Dr. Adams, and find that we are in com-
plete agreement on the question. I shall be ready to come
east, if necessary, after Dr. Milllkan returns from a
mountain expedition for the study of the cosmic rays, but
I hope you will agree with us that the case as presented
in this letter leaves no doubt as to the best procedure.

\ The efficient use of a 200 inch tele-
scope depends directly upon a great mass of knowledge ob-
tained with many smaller instruments, which has been slow-
1y accumuleted in the northern hemisphere during the last
century. This relates to the proper motlons, parallaxes,
magnitudes, radial vélocitles, and spectra of stars,
given by the long and persistent use of meridlan circles,
visual and photographic refractors and reflecting tele-
scopes with apertures up to 60 inches. Many years must
elapse before such knowledge of southern stars can compare
with thet now availsble in the northern hemisphere. The
instruments in use there are small, and even the Harvard
60 inch reflector, and the 60 inch reflector which the lMount
" Wilson Observatory hopes to send within two or three years,
mist be actively employed there for decades to help close
the gap. This aperture of 60 inches we believe to be the
size now needed in the southern hemisphere. After these
telescopes and others of smaller size have supplied the
necessary supporting data, the 200 inch could be moved to
s southern station if this should seem wlse.

When it 1s considered, however, that the
only proper function of such a large and costly instrument
is to deal with problems beyond the range of smaller tele~
scopes, it is evident thet its employment in the northern
hemisphere should extend over several decades, at least.
The meny large spiral nebulae that Dr. Hubble has select-
ed for study are easily within its reach at this latitude
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and their thorough examination will occupy a long perilod,
in view of the extreme falntness of the stars comprised in
them. Remembering that the space open to exploration with
this telescope will be at least elight-fold (very likely
twenty=-fold or more) that within range of the 100 inch
Hooker telescope, that the number of stars known in the
galactic system should be doubled by its aid, end that it
should disclose hundreds of thousands of new spiral and
elliptical systems beyond the Milky Way, the immense task
before 1t in the heavens accessible from our latitude is
obvious. However, its ultimate transfer to a southern
station would be perfectly feasible, as the latitude of
the best region in South Africa is nearly the same as that
of the only sultable sites in the United States.

- These sites undoubtedly lie in Southern
Californis or possibly in Arizona, as the observatlons of
many years have shown.” Our present comparative tests, by
e new and rigorous mefhod, are being made at four mountaln
sites in Southern Californis, but we expect also to make
telescopic tests at several points in Arizona, for which
we have already obtained extensive meteorological data
from the Chief of the Weather Bureau. The surmmer rainy
season in Arizona and the low winter temperatares in the
most promising regions, are unfavorable indications. More-
over, a consideration regarded by Dr. Rose as parasmount
must be kept constantly in mind. This is the lmportance
of establishing the 200 inch telescope within a few hours
ride of such a strong group of investigators as we have in
Pasadena. '

It is unnecessary to urge the desirabl}ity
of entrusting the design, construction, and use of such an
expensive instrument to competent and experienced men. But
it may be worth while to point out that the chief signifi-
cance of the whole plan lies in our joint scheme. At the
gouth Africen stations, for example, though they may be
visited at intervals by leading astronomers, the actual
work of observation is usually conducted in a routine way
by one or two assistants, cut off from contact with pro-
ductive thinkers and of necessity pursuing their duties in
a mechsnical menner. It is not from such sources that
prime advences in principles or methods of observation are
likely to proceed. Not one but several investigators of
the highest type, constently stimulated by personal contact
and by dally discussion with men of the same high calibre
working in related flelds, are gbsolutely necessary if we
are to secure such advances as we have in view. T do not
mean, of course, thab routine observations cannot be effect-
ively made by skilled assistants, or that their ultimate
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discussion by very able investigators may not lead to im-
portant discoveries. Such discoverlies are sure to result
from a well-planned expeditlionary scheme. But in addition
to advances of this nature, we may reasonably expect others
of at least equal importance if the telescope is used in
the manner that seems to us the only permissible one in a
case of the present magnitude.

To appreclate this fully 1t 1s necessary
to take into account the recent revolutionary advances in
the physical sciences, and their vital bearing on the
progress of astronomy. The necessity of close and stimu-
lating contect between mathematicians, physicists, astron-
omers, chemists, geophysicists, geologlsts, and men in
other branches of science is a vital factor in our scheme.
Its effect has been plainly shown by the productive lnves-
tigatons directly resulting from such contacts in Pasadena,
one of which was the remarkable discovery of the source of
the chief nebular lines by Dr. Bowen, one of Dr. Millikan's
associates in the Norman Bridge Laboratory, who had never
previously worked in astronomy. The significance of this
discovery was equally ilmportant to astronomy and physics,
and if our plan is carried out as projected a great number
of similar advances may safely be predicted. I am sure
that Dr. Morgan's recent removal to Pasaden&a, where he 1s
now at work in his new laboratory, was largely due to his
appreciation of the value of such contacts with our physic-
ists and chemists and the possibility they suggest of advances
in bielogical research. I also venture to believe that even
the Astrophysical Laboratoryggg are planning as a part of
our new project may assist in accomplishment of Dr. Morgan's
PUrpose. A

There is another and no less vital prin-
ciple underlying our scheme. In addition to the moral and
mental stimulus that has resulted from the joint work of
the California Institute and the lMount Wilson Observatory,

a stimulus which the more intimate relationships involved
in the 200 inch telescope project in 1lts present form would
surely multiply, I can assure you that the work of the Mount
Wilson Observatory could never have been done under con-
ditlons widely different from those existing here. Thus
Adams! fundamental discovery of his spectroscopic method

of measuring stellar distances was the outcome of a combi=-

} nation of solar, laboratory, and stellar researches such as
exPed}flonarﬁoAproject has ever ylelded. The discovery of magnetic

fields in sun-spots and of the general magnetic fleld of the
sun are other cases in point. Another instance, vital to
the wider success of the 200 inch telescope, is illustrated
by the work of Michelson and Pease with the 20 foot stellar
interferometer attached to the 100 inch telescope. Their
epoch=-making advance 1ln measuring ster dlameters and the
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separation of the components of two spectroscopic bilnary
stars was dependent upon the immedlate avallability of
large shop and laboratory facilities and the means of ex-
perimentation they afforded.

In still higher degree the 40 foot inter-
ferometer we have planned for the new telescope,which in~-
volves greater technical difficultles than the previocus
instrument, requires exceptional shop and laboratory facll-
ities. The same is true of the many other auxlillaries and
methods which, if provided, will multiply the efficiency
of the new telescope many folds We do not regard it as the
traditional refractor or reflector, merely carrying certain
readily portable accessories sultable for routine work. If
it is to meet our expectations and justify the large ex-
penditure of money involved, it must be & living and grow=-
ing thing, profiting by the dally interest and advances of
s large group of the ablest investigators and steadlly in-
creasing in efficiency and usefulness through the develop-
ment and adaptation of new ideas. In our judgment, such
a result can be obtained only in an environment as favor-
able as we can offer here. The additlon of two or more man
of the type of Eddington to our staff, and the organization
of a Graduate School of Astrophysics resting upon the foun-
dations in mathematics, astronomy, physics, chemistry, and
geophysics already prepared, will strengthen still further
our present group. Moreover, as you know, we intend to con-
timue the policy of inviting here for speclal researches
such leading investigators, from thls country and abroad, .
as Kapteyn, Shapley, Michelson, Russell, Lorentz, Sommer-
feld, and others of equal calibre who have come to us in
the paste.

I have written in haste, to get this off
by air-mail to-day, and probably have falled to answer some
of the questions you have in mind. If you will wire these,
I will reply at once. Perhaps I might add that we have no
evidence that the "seeing" in South Africa or elsewhere in
the southern hemisphere is better than here in Californla,
if it is as good.

If Dr. Max Mason 1s with you I hope you
will show him this letter, as he knows many of our group
personally and is interested in the plan.

Yours very sincerely,
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lr. Trevor Arnett, ‘ ‘%L“iﬂzxg

President International Education Bpard,
61 Broadway, fe )
New York. [

Thank you for your telegram received yester=-
day. As I lack the necessary data to answer your question
fully, I telephoned to Professor Seares in Pasadena, who at
once prepared the enclosed memorandum. We can give you from
the Annual Reports the number of nights of observation and
the quality of the "seeing" (sharpness of definition) on
Mount Wilson for every night during the past fifteen years
or more 1if you wish them, but other observatorles rarely or
never publish such figures, so you would have nothing with
which to compare them. Professor Seares' memorandum, though
without these dats, admirably summarizes the case, but some
additional remarks may be useful.

Professor S. We Burnham's telescopic tests of
the atmospheric conditions at Mount Hemilton (near San Jose),
first drew the attentlon of astronomers to the advantages of
high altitude stations near the southern half of the Pacific
coast. They showed such marked superlority over all other
observatory sites that Mount Hamllton was selected by the Lick
Trustees, acting with the advice of Professor Simon Newcomb,
as the best possible location for the Lick 36 inch telescope,
the largest refractor of its day. After 1888, when the severe
tests made possible by this powerful instrument began to be
applied, Mount Hamilton (altitude about 4200 feet) was regard-
ed by astronomers the world over as the finest of all obser-
vatory sites. Thus when the 40 inch Yerkes refractor was
iInitliated a few years later, Professor Newcomb thought i1t should be
established in California. But the University of Chicago
could not consider a site more than a hundred miles from its
campus, and Lake Geneva was finally selected.

In 1903, when the Carnegie Institution began
to consider the erection of a large observatory, no restrict-
ion as to site was imposed. The committee ( of which Professor
Campbell of the Lick Observatory, Professor Lewls Boss, and I
were the members) selected Professor Hussey of the Lick Obser-
vatory to make an extensive series of telescopic tests in
California, Arlizona, and in the southern hemlsphere. He did
not find favorable conditions in the southern hemisphere
(Australia), but recommended Mount Wilson as the best possible
site. As compared with MNount Hamilton, it has the advantage
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of greater altitude (5886 feet), much lower wind velocity,

and greater distence from the center of the typical cyclonic
storms, which enter the Pacific coast in or near Oregon ( I

am writing from memory, without reference books) and move
castward across the United States. Their dlameter is so great
that they exfend down through the central part of the country,
but except in winterj they do not reach the Mount Wilson
region. Such storms affect telescopic observation, not merely
in the reglons of rain, snow, or cloudiness, but even in thelr
outer zones, where they disturb the alr and thus the sharpness
of star images.

Out tests at Mount Wilson for twenty four years,
made not only with the largest exlsting telescopes but also
with the 20 foot Michelson interferometer, indicate that it 1s
unsurpassed as an observatory site. We photograph the sun on
about 300 days in the year, and the average record for the last
15 years shows that observations wére made all night on 189
nights and during a part of 95 additional nights. Throughout
the long dry season, unbroken by storms, high winds, or clouds
for month after month, an enormous amount of observihg is done.
WMoreover, the average sharpness of celestlal images, which 1s
the most vitel factor in exacting work, is much above that of
eastern observatories. The chief question about Mount Wilson
as a site for the 200 inch telescope results from the rapid
growth of Los Angeles and the surrounding towns and the great
Incresse in the illumination of the night sky caused by the
countless lights in the San Gabriel Valley. In 90 percent of
our work (all classes of spectroscopic, bolometric, and visual
observations, and direct photography with moderate exposures)
the conditions are as good as ever, but for very long expos-
ures on faint nebulse with the 200 inch telescope the illumi-
nation of the sky may be sufficient to make trouble. We are
therefore making a very rigorous test of several mountain
sites away from ==s cities or populous reglong,and the results
thus far obtained point to Palomar as the modt promising, as
the "seeing" is distinctly better than at Mount Wilson, while
the sky is much darker and purer. However, a long series of
tests, both telescoplc and meteorological ,will be required to
settle this important question. '

We are not leaving Arizona out of account, but,
as T remarked in my last letter, the summer ralny season
(from whlch California is exempt) and the very cold winter
nights in the most promising region, are serious objectlons,
Here, again, a most careful study of all the conditions must
be made before any decision 1s reached.

It is a very fortunate fact that the region
of the United States which is of suitable latitude (see the
memorandum of Seares) and 1ts removal from the path of the

* and then only in part,



—5-

typical cyclonic storms that move from west to east (and also
those that move along the Atlantic coast) is a great natural
labopatory and observatory, offerling every variety of high
altitude stetion from the extensive plateau of Arizona to the
lofty peaks of San Jacinto and Mount Whitney. Such advantages
have served, not only for telescopic observations, but for

many other kinds of research, such as Nillikan's studles of

the cosmic rays. These studies demand, not only high altitudes,
but the presence at various high levels of lakes free from
radio-active particles in suspension and even of narrow canons,
leading to the lakes, to shield his deeply immersed electrometers
from the radiations from any part of the sky except, for example,
the band of the Milky Way. Needless to say, Millikan's inves-
tigations with these great natural telescopes are closely re-
lated to the work on the condtitution and transformations. of
matter to be made with the 200 inch reflector.

This brings us back to the argument so strongly
emphasized by Dr. Rose as a reason for placing the 200 inch
telescope and its auxiliary apparatus in close touch with the
group of investigators centered in Pasadena. I wish it were
possible for you to obtain his views on this subject, as I know
how vital a factor it seemed to him.

Adams and Seares, who came up here last Sunday,
have made a further study, in which they were alded by Hubble,
of the relative advantages of the northern and southern heml-
spheres. Thelr conclusion fully confirms the statements made
in my last letter. Thus the spectroscopic binary stars measur-
sble with the proposed 40 foot interferometer can all be reach-
ed from Mount Wilson, while the two largest and most important
spiral nebulae (Andromeda and Messier 33) lie high in the
northern sky, out of reach of any suituble southern station.
Moreover, the Magellanic Glouds, whlch are less important De-
cause they are .ot spirals (the typical form of the "island
universes" beyond the Milky Way), can be well investigated
with a 60 inch or, at most, a 100 inch telescope.

If I have not sufficilently answered your quest-
jons T can send additional data or come east 1f you wish me to
do 80e

Very sincergly yours,

- .
P.S. I am going to Pasadena to-morrow bto gee Millikan (due
Friday) and others, but hope to return here and go home to
stay on October 4.
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The selection of a site for a large telescope which shall
perform with the greatest efficlency 1s greatly restricted by
four limitations, geographical and climatic in character:

(1) Limitation in Latitude

(2) Limitation in Altitude

(3) Range in Temperature

(4) Freedom from Clouds

(1) The latitude should not be less than 30°, otherwise
stars at the celestial pole cannot be satisfactorily observed.

At the same time, the latitude should not be high, because stars
gouth of the celestial equator, which otherwise would be within
reach, would then be sacrificed. Three-fourths of the whole sky
is accessible to observation from a station in latitude 30°, and
no part of this fraction need ever be observed at altitudes
above the horizon which are less than 30°. Conditions in
latitudes up to 35° are only slightly less favorable.

(2) To obtain the transparency of sky so essential in photo-
graphing the faintest stars the altitude should not be less than
5000 feet, and preferably should be a 1000 feet more. Still
higher altitudes would be desirable except that adverse conditions,

Audleh, ain Moy o Bone nachia obave itiskon fu, e -
such as excessglve snOW‘fdll,Nthen begin to make their appearance.

(3) The range in temperature, both daily and annual, must be
moderate. A large daily range is fatal to the finest observa-
tional results; deformetions of the mirrors of the telescope and
of sensitive parts of accessory apparatus, the prisms of spectro-
graphs, for example, cannot be fully compensated against large

and sudden changes in temperature. Large annual variations




mean low winter temperatures, which reduce enormously the
efficiency of operation. Such temperatures imply bad seeing/anéh7,ﬁmu_
unsteadiness of the atmosphere ,and a severe strain on the
observer.
(4) The reason for freedom from clouds is obvious.
Application of these restrictions to North America at
once eliminates all points except those in the southwest of
the United States, or possibly a very narrow strip in northern
llexico. Locations in the mountainous region of the east are
undesirable because of the latitude or the prevalence of clouds.
The Rocky lountain area is unfavorable because of the great
range of temperature. These mountains are in the path of the
great cyclonic storms that sweep across the continent. Latitude
and other unfavorable conditions eliminate the northern mountains
of the Pacific area. Only in the Southwest, Southern California
and Arizona, or posslibly the extreme north of Mexico, are the
four fundamentel conditions satisfied.
The conditions mentioned are by no means all that must
be satisfied in selecting a suitable site. Steadiness of atmos=-
phere (freedom from the quivering that appears in an exaggerated
form on looking across a ploughed field on a hot summer's day)
and low wind velocity, are also factors of vital importance,
but less significant than those mentioned for general orienta-
tion. It need only be added that these conditions are known to

be satisfied at various points in the Southwestern area.
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60 Ocean View Avenue,
Santa Barbara, California,
September 20, 1928,

ir, Trevor Arnett,

Fresident International Rdusation Board,
61 Broadway,

liew York City.

Dear Yy, Arnett:

Your telegram regarding a site for the 200 inch
telescope, repoated from Pasadena, reached me herc last evening,
Since then I have talked over the telephone with Dr, Hoyes and Dr,
Adams, and find that we sre in complete agreement on the guestion,
1 shall be ready to come esst, Af necessary, after Dr., ¥illikan re-
turns from & mouwntain expendition for the study of the cosmie rays,
but 1 hope you will agree with us that the case as presented in this
letter leaves no doubt as to the best procedure,

The efficlent use of a 200 inch telescope depends
directly upon a great mass of knowledge obtained with meny swaller
instroments, which has been slowly accwwmalated in the northern
hemisphere during the last century, This relates to the proper
motions, parallaxes, wagnitudes, radial velocitiecs, and spectra of
stars, given by the long and persistent use of meridisn circles,
visual end photographie refractors and reflecting telescopes with
apertures up to inches, lany years must elapse before such
knowledge of southern stars can compare with that now available in
the northern hemisphere, The instruments in use there are smell,
snd oven the Harvard 60 inch reflector, and the 60 inch reflector
which the Mount Wilson Observatory hopes to send within two or
three years, must be actively employed there for decades to help
close the gap, This aperture of 60 inches we believe to be the
size now needed in the southern hemisphere, After these telescopes
and others of smaller sise have supplied the necessary supporting
data, the 200 inch could be moved to & southern station if this
should seen wise,

When it is considered, however, that the only
proper function of such & large and costly instrument is to deal
with problems beyond the renge of smeller telescopes, it is evident
that its employment in the northera hemisphere should extend over
several decades, at least, The many large spiral nebulas that
Dr, Hubble has selected for study are easily within its reach at
this latitude and their thorough examinatiom will occupy & long
period, in view of the extrems faintness of the stars comprised in
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them, Remembering that the space open to exploration with this
telescope will be at lesst eight-fold (very likely twenty-fold or
more) that within renge of the 100 inch Hooker telescope, that the
pusber of stars known in the galactic system should be doubled by
ites aid, and that 1t should disclose hundreds of thousands of new
spiral and elliptical systems beyond the Milky Way, the immense
task before it in the heavens accessible from our latitude i
obvious, However, its ultimate trunsfer to & southern station
would be perfectly feasible, as the latitude of the best reglon
in South Africe is nearly the same as that of the only suitable
siten in the United States,

These eites undoubtedly lie in Southern
California or possibly in Arigzona, as the observations of
many years have shown, Our present comparative tests, by o new
sad rigorous method, are being made at four mountain sites in
Southern California, but we expect also to make telescopic tests
at several points in Arizona, for which we have already ob-
tained extensive moteorologloal data from the Chief of the
Yeather Bureau, The sunuer rainy season in Arigzona and the low
winter temperatures &1 the most promising regions, are unfavor-
able indications. JNoreover, & considerstion regarded by Dr,
Rose as paramount must be kept constantly in mind, This is
the importance of establishing the 200 inch telescope within
a8 few hours ride of cush a strong group of investigators as
we have in Pasadena,

It ie unnecessary to urge the desirability
of entrusting the design, construction, and use of such an
expensive instrument to competond and experienced men, But
it way be worth while to point out that the chief significance
of the whole plan lies in our joint scheme, At the South
African Stations, for exsmple, though they may be visited at
intervals by leading astronomers, the actual work of observa-
tion is usually conducted in & routine way by one or two
assistants, cut off from contect with productive thinkers
and of necessity pursuing their duties in & mechanical meumner,
It is not from such sources that prime sdvances in principles
or methods of observation are likely to proceed, Néd one but
several investigators of the highest type, constantly
stimulated by personal contact end by daily discussion with
men of the same high calibre working in related fields, are
sbsolutely necessary if we are to secure such advamces as we
have in view. I do not mean, of course, that routine obe
servations cannot be effectively made by skilled assistants,
or that their ultimate
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disoussion by very able investigators mey not lead to iue
portant discoveries. “uch discoveries sre sure te result
from s welleplanned expeditionary schene. dut in addition
to advances of this nature, we may ressonably expect others
of at least equal inportance Af the telescope is used in
the mamner that sevems to ue the only permissable one in a
case of the . rosent magnitude.

To asppreciate thle fully it is secessary
to take into amccount the recent revolutionary edvences in
the ohysieal sciences, and their vital bearing on the
progroees of astronomy. The necessity of alose snd stimu-
lating contact between motbeunticisns, physicists, astrone
omers, chemists, geophysiciste, geologists, and men in
other hranches of science is » vital factor in our scheme.
Its effect hos been pleinly shown by the uroductive invese
. tigations directly resulting from such sontacte in fasadena,
one of vhich wee the remarikable discovery of the sourse of
the chie f nebular lines by oy, lowan, one of Dr. Milliken's
associstes in the Worwan fridge Laboretory, who hed newr
sreviously worked in asmtronomy. The significsnce of this
discovery was egually important to astronomy and physics,
and if our plen is carried out as projected a grsst number
of sinilar advences may safely be predicted. I am nure
thet Dre vergen's recent removal o lasadens, where he is
now &t work im hie new laboratory, wae largely due to his
aporeciation of the value of such contacts with our phyeice
ists end chemistes and the possibility they sugrest of advences
in biolozieel ressarch. I slmo venture to believe that even
the Astrophysicsl Leabtoretory we are planning as s part of
our new project may assist in the accotplishment of Dy, Morgan'e

purnane.

Thoro ie another end no less vital »prin-
¢iple underlying our soheme. In addition to the morsl and
mental stimulug that has resulted from the jJoint work of
the Cslifornia Institute and the Mount Wilson Obsarwatory,

& atimulus which the more intimate relationshipe involved

in the 200 inch telescope project in its present fom would
suvely multiply, I can assure you that the work of the Mount
¥ilson Obsorvatory could never have been done under Gone
ditions widely different from those existing here. Thus
Adsme! fundemental discovery of his spectroscepic method

of measuring stellar distsnces was the outcome of a combie
netion of solar, labomatory, and stellar rescarches wsuch as
no expeditionsry projeet has ever yielded. The discovery of
nagnetic fiolds in sunespots and of the genersl magnetie
field of the sun are cases in point. Another instasnce, vital
to tho wider success of the 200 inch télescope, 4 illustrated
by the work of Micheleon and Pease with the 20 foot steller
interforometer attached to the 100 inah telescope. Their

epoch-naking advance in meamuring star d&mﬂau’ end the



geparation of the cowponents of two spect roscopie binary
stare was dependent upon the imuadinte availebility of
large shop snd laborstory facilities and She mesns of ez
perimentatlion they af forded.

in etill hizher degree the 40 foot inters
feromater we heve plennad for the new telescope, which ine
volves grester technical difiiculties than the previous
inetruments, reguires exeeptionsl shop and laborabory faeile
itiess The snme is true of the mawy othor suxilisrioa and
methods shich, if provided, will multiply the efficlency
of the ner telescope many fold. ¥e do not regard it as the
traditional refractor or reflector, merely esrrying certain
resdily portable ac-esceries suiteble for routine work., If
it 1¢ to meet our expectations snd justify the large ox-
penditure of money fnvolved, it wust be » living end growe
ing thing, profiting by the dally interest and advances of
& larze group of the pblert investigators snd steoadily ine
creseing in efficiency snd usefulness through t he develope
mont end sdeptetion of new iisas. In our Judgment, such
& vesult esn be obtained only in sn énvironment as favor-
able ap we can of fer bere. The sdiition of two Or more men
of the tyve of Hddingten to our stafl, and the orzeniszation
of & Orsduste School of Astrophysics resting upon the foune
dations in m:thematics, astronomy, physics, chemistyy, and
geophysics elready prepared, will strengthen «till further
our preeent Broup. Moreover, us you know, we intend to con-
tinue the poliey of inviting here for special rasearches
sush lesding investigators, from thds country end abroad,
as Kapteyn, “hapley, lichelson, russell, Lorentz, fomuere
feld, and others of equal oslibre who have come %o us in
the p‘.ﬁ‘

1 have written in haste, to get this off
by siremsil to-day, snd probably have falled to snaswer some
of the (uestions you have in mind. If you will wire these,
1 will reply 84 once, Perhaps I might add that we have no
evidenge that the "seeinz™ in fouth Africa or elsevhers in
the southern hemisphere is better than here in O:lifornie,
Af 4t 1s as good.

If Dr. Max Mason is with you I hope you
will show him this letter, ss he knows many of our group
personslly mnd i ioterested in the plan.

Yours very sincerdy,

GRORGE B, HALE
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61 BROADWAY
ROOM 3006

NEWYORK CITY
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Trevor, Arnett, Esquire
International Education Board
61 Broadway

New York City.

Dear Mr. Arnett:
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~September—28;1928:

Thanks for letting me see Dr. Hale's letter of

September 22nd.
to sﬁace, and he certainly sounds

The point I should like
the one which, as I remember, was
lagt gpring, and that is that the

with the advice of representative

He rather dazzles one with his allusions

convincing.

to clear up, however, is
mentioned in our discussions
site should be determined

astrononers. I don't believe

you cen comply with the implication of the term "representative

agtronomer" unless you have not merely astronomers from different

parts of the United States, but also some from Europe.

If such

a comnittee approved what Dr. Hale so convineingly writes, I feel

here would be no further gquestion in the matter.

Sincerely yours,

>

————
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] | Santg Barbara, California,
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lNr. Trevor Arnett, .
President International Educabtlion Board,
New York.

Dear Mre. Arnett:

T returned last night from Pasadena where &
saw Milliken, Robinson, Noyes, Seares, Hubble, lMorgan, and
otherse Milliken has just returned from a cosmic ray expe=
dition, begimming at Arrowhead Lake, about 3% hours by motor
from Pasadena, where most of his work 1s done; continuing
at several lakes in the high Sierras, at altitudes up to
9000 feet or more (I think one is at 12000 feet); and end-
ing with a trip to Pike's Peak, to check with lead the ab=
gorptive effects measured previocusly in water, and to test
the influence of the radio=active rocks at its summlte His
fundamental discovery of the different types of highly pen-
etrating rays, which gives the first indication of the forma-
tion of the elements in cosmic space, was made at Arrowhead
Lake, thus emphasizing the point made in my last letter of
the great advantage of having these high level natural
leboratories within easy reach of our group in Pasadena that
is dealing with the terrestrial and celestial aspects of the
problem of the constitution of matter and the light they
throw on the structure and evolution of the universe. 1
think that Dr. Mason, as a physicist, will agree that this
cooperative work lles at the very base of our scheme for the
new Astrophysical Observatory and its Laboratory, and that
its bearing on the question of site 1s vital.

Professor Seares has been unable to find
statistics glving the number of days and nights of observa-
tion at esstern observatories, but he is confident that we
have at lMount Wilson an advantage of from fifty to a hundred
clear nights per year. Noreover, it is not merely a question
of & cloudless sky: at the Yerkes Observatory the sparkling
clear nights of winter usually give the worst results, great-
ly inferior to those of the hazy nights of October, when the
celestlal images are much better. The effect of the spark-
ling nights 1is shown by the twinkling of the stars, which is
enormously magnified in a large telescope. The images are
distorted and displaced by irregular refrattion just as the
landseape is affected when seen with the naked eye across a
heated field. The resulting telescoplc image of a star,
which should be a very minute sharp point, steady and un-
moved under great magnification, is often expanded into a
large blurred disc. Even when fairly small it is always in
motion, comblning a slow=-peridd swing in any direction wilth
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an oscillation so rapid that 1t cannot be ellminated by any

of the devices employed for "following" the image during

long photographic exposures. In couparing two sites, there~

fore, we must know not merely the number of clear days or

nights at each. We should also have an exact measure of

the quality of images, and this 1s almost Invariably lack-

ing. Measurement of star lmages on/ﬁhotographs is useful,

provided that the photographs are made by equally good

observers and with strictly comparable instruments. A large

telescope is more affected by atmospheric disturbances than a

small one, and for this reason I think oqur Mount Wilson

photographs, made with the largest aperﬂtures, afford the

most thorough test of this question yet obtained. We now

have also the new method of Anderson, devised this summer {
for the purpose of permitting us to make reliable compara- i
tive tests of various sites wlth portable telescopes. In -
this method, which has been thoroughly tested alongside the

60 inch and 100 inch telescopes, the oscillations of the

star images are visually measured under a magnificatlion of

600 diameters. We are thus able to compare other sites

accurately with Mount Wilson.

I have made many studles of the effect of
altitude and of local conditions of many kinds during the
last forty years, with telescopes eé~apembwmes ranging in
aperture from 2 incheg to 100 inches. MMy early work was
done in Chicago, wher A"seeing" is best with a light south-
west brecze and is instantly ruined if the wind shifts to
the direction of the Lake. At the Yerkes Observatory simi-
lar conditions prevail, with the advantage of freedom from
the smoke and lights of a large city. In 1889«90 I did
consliderable observing at Cambridge, Mass., whlch 1s notl
very unlike Chicago. In 1893 I worked for two weeks
(in June) at the summit of Pike's Peak, and learned the
effects of the daily thunderstorms and the disturbed state
of the afr in this regions. A year later I tested the
seeing at Catanlia, Sicily, and spent a week observing on
lount Etna, where I again saw the effect of heated air
rising from bare rock (or lave) and the necessity of avold-
ing mountain tops which, like Plke's Peak or Etna, are so
commonly surrounded by cloud caps even during the best
season. At the Yerkes Observatory I made a serles of spec=-
1al studies on the effect of the height of the telescope
above the ground, the influence of heat from the dome and
within the telescope tube, the effect of an indraft of air
through the shutter produced by a 4 foot electric fan, etc.
In 1904, following Hussey's prelimlnary work (see hils report),
I began a series of tests on lount Wilson,which has been
continued with various instruments ever since. I have also
made some observatlons in England and elsewhere, and com=
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pared notes with many astronomers in this country and
abroad. Here in Santa Barbarpa I have tried the effect of
placing a telescope on the beach at the water's edge and

at various distances inland. This experience, combined
with a study of the tests made by Piazzi Smyth at Teneriffe,
Thollon at the Pic du Midi, and by more recent observers

at other sites, has gilven me some knowledge of the problem,
which is mueh more complex than 1t may seem at first view.

Meny factors must be considered. For exam=-
ple, a single dust-storm, such as I have frequently seen in
Egypt, would penetrate any dome and seriously injure the
delicate mechanism of a large telescope, evel if 1ts optical
parts were completely protected. High winds, though free
from dust, shake the instrument and prevent the taking of
good photographs, not to speak of their bad effect upon the
definition. Very cold weather numbs the observers fingers,
and prevents him from holding the images accurately in
position during the many hours of exposure often required.
several other factors are also very important.

The final test is in the results, and those
obtained on Mount Wilson speak for themselves. They include
the smallest star images (about 0.5 or 0.6 seconds of arc
in diameter), and the sharpest details of mnebulae, of the
moon, and of solar floccull ever photographed, and many
other direct consequences of good atmospheric conditions
not surpassed, if equalled, at other ofservatory sites. In
a letter just received from Dr. Aitken, Associate Director
of the Lick Observatory, he says that in his personal
opinion Southern California 1s superior to Arizona, but
our minds are open, and we mean to test the guestion thor-

oughlye

Dr. Hubble has celled my attention to the
fact that the nearest cluster of extra-galactic nebulae,
the only one in which spirals of various types are large
enough for study with a 200 inch telescope, lles in the

Very sincergly joui;%;izzl—‘
ek

northern skye
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CALIFORNIA INSTITUTE OF TECHNOLOGY - TELESCOPE

a. lMatter referred to Executive Committee by IEB on May 25, 1928

o,

¥,

with power to act up to a total obligation of $6,000,000.

b. Rose and Thorkelson visited California Institute of Technology
in June, after Board meeting, and discussed projects and plans
for its execution. (See Rose's report, contained in letter to

members of the IEB dated June 18, 1928)

c. Detailed plan, method of procedure and personnel of Committee,
together with request for appropriation of $216,000 for work
during next six months, submitted to Executive Committee. The
Executive Committee also asked to approve the project and

authorize execution of a pledge with the California Institute

of Technology. (September 21, 1928) { ‘1,
Executive Committee raised a gquestion regarding Committee on Site.
Thought it not sufficiently representative if sites other than those
in Southern California were to be considered. Felt strongly that in
a project of such world-wide significance the site should be selected
on its merits - without geographical or other limitation - and the

selection approved by a thoroughly representative committee on which

were American and foreign astronomers.

Telegraphed Hale if he could come on and discuss selection of site

without geographical limitation. He replied that he was sending a

letter explaining matter (see letter from George E. Hale, Sept. 22, 1928) (E?, :
)
-

and hoping matter could be settled by correspondence.
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(See Hale's letter of September 26, 1928)

CALIFORNIA INSTITUTE OF TECHNOLOGY - TELESCOPE

On September 26, 1928 Doctor J. A. Anderson, the executive officer
in charge of the project, called at Hale's request. (See TA's
memorandum of interview, September 26) At close of interview
Anderson said that the matter was so important he would write to

ask Hale to come on to New York.

Hale sent further information in letter end accompanying reports. ',&;»m
(&)

Saw President Angell in New Haven on Vednesday last (Sept. 26)

end Doctor Stokes in Washington on Saturday (Sept. 29). Showed
them Hale's letter of September 22, Angell said he would be
satisfied with the procedure and the reasons given.

Doctor Stokes felt that it was important that subject be discussed

by a conference of American and foreign astronomers.
Hale asks that papers be shown to Doctor Max Mason.

Executive Committee does not wish to give an opinion on the site,
but wishes to be assured that the method of its selection be approved

by /distinguished astronomers and scientists ,the world over,

Hale reports that Doctor Rose felt strongly that site should be
within easy reach of lMount Wilson and the California Institute

of Technology.

A
o e fk St T Pl IS,

TA:LFA (10-1-28)
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THE ROCKEFELLER FOUNDATION - L/ 4 v
INTER-OFFICE CORRESPONDENCE 4

I have read this letter from George Hale. I dare say
his points are all well taken but I am quite incompetent to pass
upon them. All that I as a Trustee a;k is that sane impartial group
of scientists whose interest is solely in the advancement of
astronomy will have a chence to pass upon the question of site

before the final decision is reached. I am glad you have asked

& ; :

George Hale to come east.

GEV:DSB
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60 Ocean View Avenue,
Santa Barbara, California,
September 22, 1928,

Mr, Trevor Arnett,

President International Education Board,
61 Broadway,

Hew York City,

Dear Mr, Arnett:

Your telegram regarding a site for the 200 inch
telescope, repeated from Pasadena, reached me here last evening,
Since then I have talked over the telephone with Dr, Noyes and Dr,
Adems, and find that we are in complete agreement on the question,
I shall be ready to come east, if necessary, after Dr, Millikan re-
turns from a mountain expendition for the study of the cosmic rays,
but I hope you will agree with us that the case as presented in this
letter leaves no doubt as to the best procedure,

The efficient use of a 200 inch telescope depends
directly upon a great mass of knowledge obtained with many smaller
instruments, which has been slowly accumulated in the northern
hemisphere during the last century, This relates to the proper
motions, parallaxes, magnitudes, radial velocities, and spectra of
stars, given by the long and persistent use of meridian circles,
visual and photogaphic refractors and reflecting telescopes with
apertures up to inches, Many years must elapse before such
knowledge of southern stars can compare with that now available in
the northern hemisphere, The instruments in use there are small,
and even the Harvard 60 inch reflector, and the 60 inch reflector
which the Mount Wilson Observatory hopes to send within two or
three years, must be actively employed there for decades to help
close the gap, This aperture of 60 inches we believe to be the
size now needed in the southern hemisphere, After these telescopes
and others of smaller sigze have supplied the necessary supporting
data, the 200 inch could be moved to & southern station if this
should seem wise,

When it is considered, however, that the only
proper function of such a large and costly instrument is to deal
with problems beyond the range of smaller telescopes, it is evident
that its employment in the northern hemisphere should extend over
several decades, at least, The many large spiral nebulae that
Dr, Hubble has selected for study are easily within its reach at
this latitude and their thorough examination will occupy & long
period, in view of the extreme faintness of the stars comprised in
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them, Remembering that the space open to exploration with this
telescope will be at least eight-fold (very likely twenty-fold or
more) that within range of the 100 inch Hooker telescope, that the
number of stars kmown in the galactic system should be doubled by
its ald, and that it should disclose hundreds of thousands of new
spiral and elliptisal systems beyond the Milky Way, the immense
task before it in the heavens accesesible from our latitude is
obvious, However, its ultimate transfer to & southern station
would be perfectly feasible, as the latitude of the best region
in South Africa is nearly the same as that of the only suitable
sites in the United States.

These sites undoubtedly lie in Southern
California or possibly in Ariszona, as the observations of
meny years have shown, Our present comparative tests, by o new
and rigorous method, are being mede at four mountain sites in
Southern California, but we expect also to make telescopic tests
at several points in Arigzona, for which we have already ob-
tained extensive meteorological data from the Chief of the
Weather Bureau, The summer rainy season in Arizona and the low
winter temperatures &n the most promising regioms, are unfavor-
able indications. Moreover, a considerstion regarded by Dr,
Rose as paramount must be kept constantly in mind, This is
the importance of establishing the 200 inch telescope within
a few hours ride of eush a strong group of investigators as
we have in Pasadena,

It is unnecessary to urge the desirability
of entrusting the desigm, construction, and use of such an
expensive instrument to competent and experienced men, But
it mey be worth while to point out thet the chief significance
of the whole plan lies in our joint scheme, At the South
African Stations, for example, though they may be visited at
intervals by lemsding astronomere, the aetuval work of observa.
tion is usually conducted in a routine way by one or two
assistants, cut off from contact with productive thinkers
and of necessity pursuing their duties in & mechanical meanner,
It is not from such sources that prime advances in principles
or methods of observation are likely t¢ proceed, Néb one but
several investi gators of the highest type, constantly
stimulated by personal contact and by daily discussion with
men of the same high calibre working in related fields, are
absolutely necessary if we are to secure such advemces as we
have in view, I do not mean, of course, that routine ob-
servations cannot be effectively made by skilled assistants,
or that their ultimate
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discussion by very able investigators may not lead to ime
portant discoveries. Such discoveries are sure to result
from a welleplenned expeditionary scheme. But in addition
to advances of this nature, we may reasonably expect others
of at least egual importance if the telescope is used in
the memner that seems to us the only permissable one in a
case of the present magnitude.

To appreciate this fully it is necessary
to take into account the recent revolutlonary advances in
the physical sciences, and their vital bearing on the
progress of astronomy. The necessity of close and stimu-
lating contact between mathematicians, physicists, astron-
omers, chemists, geophysicists, geologlsts, and men in
other branches of science is 2 vital factor in our scheme.
Its effect has been pleinly shown by the productive inves-
tigations directly resulting from such contacts in Pasadena,
one of which was the remarkable discovery of the source of
the chie f nebular lines by Dr. Bowen, one of Dr. Millikan's
associates in the Nonman Bridge Laboratory, who had ne ver
previously worked in astronomy. The significance of this
discovery was equally important to astronomy and physics,
and if our plan is carried out as projected a great number
of eimilar advences may safely be predicted. I am sure
that Dr. Worgen's recent removal to Pasadens, where he is
now at work in hig new laboratory, was largely due to hisg
aporeciation of the value of such contacts with our physic-
ists and chemists and the possibility they sugeest of advances
in biological research. I also venture to believe that even
the Astrophysical Laboratory we are planning as & part of
our new proJject may assist in the accomplishment of Dr. lNorgan's
PUrpose.

There is another end no less vital prin-
¢iple underlying our scheme. In addition to the morsl and
mental stimulus that has resulted from the Jjoint work of
the California Institute aend the Mount Wilson Obgerwatory,

e stimulus which the more intimate relationships involved

in the 200 inch telescope project in its present form would
surely multiply, I can assure you that the work of the Mount
Wilson Qbservatory could never have been done under con-
ditions widely different from those existing here. Thus
Adsms' fundamentel discovery of his spectroscopic method

of measuring stellar distances was the outcome of a combi-
nation of solar, labomatory, and stellar rescarches such as
no expeditionary project has ever yielded. The discovery of
magnetic fields in sun-spots and pf the general megnetic
field of the sun are cases in point. Another instance, vital
to the wider success of the 200 inch telescope, is illustrated
by t he work of Michelson and Pease with the 20 foot stellar
interferometer attached to the 100 inch telescope. Their

epoch-making advance in measuring star diameters and the
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separation of the components of two spectroscopic binary
stars was dependent upon the imnediate svailabllity of
large shop and laboratory facilities end the means of ex-
perimentation they afforded.

In still higher degree the 40 foot inter-
ferometer we have plenned for the new telescope, which in-
volves greater technical difficulties than the previous
instruments, requires exceptional shop and laboratory facil-
ities. The same is true of the many other auxiliaries and
methods which, if provided, will multiply the efficiency
of the new telescope many fold. We do not regard it as the
traditional refractor or reflector, merely carrying certain
readily portable accessories suitable for routine work. If
it is to meet our expectations and justify the large ex-
penditure of money involved, it wmast be & living and grow-
inz thing, profiting by the daily interest and advances of
a larze group of the ableet investigators and steadily in-
cressing in efficiency end usefulness through the develop=
ment end adaptetion of new ideas. In our Judgment, such
a result csn be obtained only in en énvironment as favor-
able as we cen offer here. The adcition of two or more men
of the type of Eddington to our staff, and the organization
of & Graduste School of Astrophysics resting upon the foun-
dations in methematics, astronomy, physics, chemistry, and
geophysics elready prepared, will strengthen still further
our present Broup. Moreover, as you know, we intend to con-
tinue the poliecy of inviting here for special researches
¢uch leading investigators, from thls country and abroad,
as Kapteyn, chapley, VMichelson, Russell, Lorentz, Somner
feld, end others of equal calibre who have come to us in
the past.

I have written in haste, to get this off
by eir-msil to-day, and probably have failed to answer some
of the cuestions you have in mind. If you will wire these,
I will reply &4 once. Perhaps I might add that we have no
evidence that the "seeing" in South Africa or elsevhere in
the southern hemisphere is better then here in Colifornia,
if it is as good.

If Dr. Max Mason is with you I hope you
will show him this letter, as he knows many of our group
personslly and is interested in the plan.

Yourg very sincerdy,

GEORGE B, HALE
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October 2, 1928

Dear Doctor Mason:

I 2 hending you herewith the corresponience
and memoranda regarding the California Institute
of Techmology belescope project. The question ot
issue, umuum.uuawuu
established in the selection of the site.

Yours very truly,
T £evOT Arnett

TAsLFA
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nication. NEWCOMB CARLTON. PRESIDENT J. €. WILLEVER, FIRST VICE-PRESIDENT
Send the following message, subject to the terms on back hereof, which are hereby agreed to ; Detober 4' 1928,
re Coorge E. Hale r :
South Pasadena

California

Regret your illness lHave consulted lasen "!iring in hope complete understending
agroenent on desirable procedure of selecting site onnogo r:pehod without tri;
o opinion on site is held by us and no desire to pess upon question Boerd ey
prinoiple Quote Observatory to be situsted at such place as may be debermined by
Trustees of Californis Technology on advice of a committee of represcatative
astronomers Unquote Uur ixeoutive Comuittoe feols force of ull your arguments on
but becnuse of magnitude of enterprise end spirit of contribution to whole aatron:
world belioves that a much more widely reprosentative committee then present
advigso on site and should consider all sites fs possible although of course give ¢
- weipght to all faotors ineluding important one of proximity to research group e
- procedure proposed important in itself and also sdvantageous in ensuring good w
cooperation of all astronomers Can you not hnve such & cormittece appointed

Trevor Arnett
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UNDERSTANDING AND ROSE FULL APPROVAL KINDLY CONSULT
THORKELSON AND SIMON FLEXNER WHO KNOW CIRCUMSTANCES THIS
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OF MEMBERS OF OBSERVATORY COUNCIL AND OTHERS PRESENT AT
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for interview with you, Adams and Mason.
frevor Arnett
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THANKS FOR TELEGRAM CALIFORNIA INSTITUTE CERTAINLY WANTS BEST

POSSIBLE SITE BUT ITS DETERMINATION INVOLVES FUNDAMENTAL

QUESTIONS OF POLICY WHICH WE MUST DISCUSS WITH YOU GREATLY |

APPRECIATE YOUR SUGGESTION BUT HOPE TO LEAVE WiTH ADAMS saas

FRIDAY DUE UNIVERSITY CLUB NEWYORK TUESDAY EVENING=

GEORGE E HALE.

Reply by wire, 10/5/28: Telegram received. Ten o'clock Wednesday morning
tentatively reserved for interview with you, Adams,

and Mason. Trevor Ar
THE QUICKEST, SUREST AND SAFEST WAY TO SEND Monrxlgrt:g By(qgs?‘gguign:n gfmgniv -Club 3076 /383
LFA
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Wednesday, October 10, 1928 -~ New York

Doctor George E. Hele (Mt. Wilson Observatory, Pasadena, Cali

B . ' forni
Dogtor Walter S. (Director, Mt. Wilson Obumtoz"y) "
Doctor Max Mason (Director, Division of Natural Sciences for GEB and IEB)

Further discussion regarding site for proposed telescope. Interview

continued later at University Club, where Doctor Mason me
Adams, No record of interview dictated by TA. ¥ Dustars Naly: mok

TA:LFA
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INTER-OFFICE CORRESPONDENCE

From MM's diary

Qotober 11, 1928

¥r. George E, Hale and Mr. Vialter S« Adams

Continued discussion of telescope projeet, going into more detail
as to method of determination of site, plans for auxiliary instruments,
astrophysical laboratory at Pasadena, and all phases of the projecte

Discussed as well the desirability of appointment by California

Technology of a more widely representative committee of astronomers to select

the sites ¥re Hale and Mr. Adams expressed themselves completely willing
to promote the appointment of such a committee but it was their opinion, as
it was mine, that such en appointment would be for the record rather than

on account of any scientific lmowledge which was necessary, in as much as the

committee and advisers who are now cotive combine in the highest degree the
capabilities required.for the taske

Further elaboration of the fact that all negotiations have been on
the ground of the fundamental idea that the telescope was an ad junot of the
great astrophysical institution which is being formed, and therefore should
be within a very short distance of Pesadena, Nevertheless A, and H. were
perfectly willing to leave decision on this point to a committee which would
be representative in a geographical sense, if thaot was the desire of the
Executive Committee.

October 17, 1928,

Mre Anson Phelps GStokes - Washington, D.Ce

Called on lr. Stokes and explained to him viewpoint in regard to
the location of the 200-inch telescope of the California Institute of
Technologye

lirs S+'8 questions in the Board meeting were to bring out clearly
that there would be adequate study of the conditions, seismological, ete,
but said that there should be close cooperation between the work done with
the telescope and the group of astronomers and physieists at ¥, Wilson end
Pasadena. I explained the situation at the present time and the opinion
of GEV, RBF and TA as expressed in our conference, and Mre. S. said he would
Join cordielly with this opinion and was thoroughly setisfied thet it was
wise and safe to leave the decision to the cormittee as at present

constituted, in as much as they are proceeding with such detailed investiga=

tion into all aspects of the question, although with the understanding that
the observatory will be located, say, within a night's ride of Pasadena.

"J




Yeriee Observatory
The University of Chicago
Williams Bay, Wis,

oct. 25, 1928

Dear Dr. Anderson:

Vas glad to hear from you. Am happy to state that
the zero power corrector is now an socomplished fact, and we can go
shead with the comstruction of ome. I think 1t would be wiser to
mle one for the 60", since, for the sawe size, it would give m a
mach larger fiold to test over. I would make it 8" in dlameter, and
tost it om a Bx7 plate. The cost, from Fecker, should be not far

from 8’00 o%

1f you care to give me the authority, I can take it wp
with him, I think he better do it, since they are so skillful in their
surfacing. The glass will have to be extra fine quality. The cor-
rector is of simple two plece design, and will be very transmissive.
1t however was by no mesns sasy to design, being one of the peskiest
things I ever tackled, since the requirements were so rmumerous, and I
wanted to lmep it as simple ne possibvle. This lens should prove
enormously useful for both the 100" mnd the 60" for the finme astro-
metric work involved in getting the intermal motions in spirals, snd
relative proper motions of faint smd bright stars, which at present
are vitiated by coma. With best regerds, I remain,

Very truly yours,

(8igned) F. E. Ross
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MR. ARNETT:

ON SATURDAY DOCTOR HALE TELEPHONED TO
GIVE YOU THE FOLLOWING MESSAGE: SINCE SPEAKING
WITH YOU ABOUT THE DATE OF RELEASE OF THE ARTICLE
ON TEE TELESCOPE, HE HAS TALKED WITH ONE OF THE
EDITORS OF THE NEW YORK TIMES, WHO, FOR TECENICAL
REASONS, STRONGLY RECOMMENDED MONDAY, OCTOBER 29,
RATHER THAN SUNDAY, THE 28TH (WHICH DOCTOR HALE
SAID HAD SEEMED TO BE YOUR PREFERENCE),
MR, HENRY M. ROBINSON HAS JOINED DOCTOR HALE IN
NEW YORK, AND IN CONFERENCE THEY DECIDED TO ACCEPT
MONDAY, THE 29TH, AS THE RELEASE DATE SINCE
DOCTOR HALE UNDERSTOOD THAT IT DID NOT MATTER
GREATLY TO YOU WHICH ONE WAS CHOSEN.

LFA

10/20/28 “r
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The Internationsl Béucation Board has made an appropriation
to the OCalifornia Institute of Technology in Pasadena for the con~
struction of am astrophysical observatory snd laboratory, to be
equipped with a 200-inch reflecting teloscope end many auxiliary
ingtrumente. Ammnetthgiﬂnummthm
observatory the advantage in its design, construction, and operation,
nmmmmmmupom.o:tmummpu '
investigators in the research laboratories of the Institute and
in the neighboring Mount Wilsen Observatory of the Carnegie Institution
of Viashington. m‘-nimwwmmwmx
ﬂ“Mﬂl“ihlemMih”MWMtﬂmb
ecutive Comnittee of the Usymegle Institution, talken on vecommendat lon
of its President, Johm C. Morriam, as well as by the cordial support
nmmnmmmummzmtm.mm
olosely cooperated for several years in s study of the constitution
unm.\wmm
Aekmedm tha phaw of cooperation.

he torms of the gift are so broad as to offer a unigue opportu-
uummnmwmnmmnnm. This
mhnmmnmnmm.mmm-uumm
and the group of men assembled to attack them.

mmmm.munumumw.mu
mmmmnmmm-mvmmmmm.
(me of these will be the 200~inch telescope with its buildings, dome,
and anxiliary equipment, to be erected on the most favorable mountain
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site that can be found '

G A

The otm '111 be

an Astrophysical laboratory om the campus of the California Institute .
¥ Pasedena. This new laboratory will be oquipped with instruments
and all necessary facilities for the study snd interpretation of the
obsorvational results obtained with the 200-inch telescope, and for
graduste instruction and research in astrophysics. It will be supple~-
mwmwmmtmmh«mcmtmtu .
et and most falsonts hctmhu«y; N r A
\'htm‘u tolmﬂihmmhhmnllﬁminm
instruments? It should remder possible the exploration of many "island
universes” beyond the Milky Vay, the nearest two or three of which are
now but slightly Imown. It should tell us something about the evolutiom
of these spiral nebulae, millions of light-years distant, and mmch about

mmxmtumum«mmmums-.mumu

the sun with its emcireling planets. It should solve many of the problems

uh-m«m-mmtm“mmmnnm
m-,nmmmmwwmmmm-nmmw
celestial bodies in which titanic experiments exceeding the capacity of
mm-wlmmmmmwinm » Incidentally, it
mmwcmnm-tm-u-cwn
nebulae beyond the range of existing telescopes.
mmwuw-wrmm:muwm
anmmumwumxm-m
m.pmwmwmmmuumm.
Equally vital is the whole battery of instruments and devices developed
in recent years to receive, record, and interpret the telescopic images
- of oslestial objects. These are so lsportsnt that by doudbling or treb-
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ling their efficiency we may mmltiply the power of the telescope in the
same proportion. The new gift provides for the first time for a general
study of all these suxilisry lnstruments and devices, snd for wiime their
development to such a point as to give the telescope the highest ef-
ficliency attainable.
mpuuzmnmuumuuu-mmmu-
(?m; \mnu- interforometer, attached across the upper end of the tube and
)Mnﬂnt“mbrﬂlﬂ. This should make possible the meas-

e

e,
| urement of the separation of meny so-called spectroscopic imx binary

stars, giving us new knowledge of the evolution of these stellar systems,
and throwing a flood of light on the life-histories of stars.

A prime necessity is the photographic plate in 1ts memy varicties,
sensitized to light of all wave-lengths from the extreme ultra=violet to
the remote infra-red. Through the generous aid of Mr. George Castman
and of Dr. 0.B.K. lees, Director of the Research lLaboratory of the Tastman
Kodals Gompany, further important improvements in photographic plates
for astromomical and spectroscopic research, equal to those recently
acoomplished under the direction of Dr. Mees, will doubtless be per-
focted.

Similar special studies of all the other auxiliaries of the tele~
scope will be made by the ablest specialists in this country and abroad.
These include the spectroscope in its various forms, for the analysis
of the light of celestial objectsy the the
and the photoelectric cell, for mww-?’mm Mh: by
“ﬂlﬂMﬂlMMﬁWﬂiwwh
interpret the results of telescopic observations.

The success of the undertaking depends upon the intimate cooperation



of many experionced investigators. The Oalifornia Institute has

appointed four members of its Hxecutive Couneil in gemeral charge

of the project. The Observatory Councll tims established comprises
Hessrs. George Ellery Hale, Homorary Director of the Wount Wilsom Ob-
sorvatoryy Robert A. Hillilan, Director of the Normen Bridge laboratory

of the Institutes Arthur A. mpa.m of the Gft« laboratory of

g 7R

Chemistry, and Hemry M. Robinson, PesPMypident-61 the trestecs of the
Institute, Through the courtesy of the Carmegie Institution of Vashington,
. Dr, John A. Anderson, a member of the staff of the Mount Wilson omui.
will serve as Executlive Officer in direct charge of design and eonstrue~
tion. An Advisory Committes has been sppointed comsisting of Dr. Walter
5. Adems, Director of the Nount Wilson Observatoryy Professor Frederiek

H. Seares, 1ts Assistant Directory Dr. Charles G. Abbot, Seeretary of
the Smitheonisn Institution; Professor A. A. Michelson of the Umiversity
of Chicagos Professor Uenry Norris Eussell of Princeton Universityy mmd
Professors Richard C. Tolman, Paul S, Epstein, and Ira #. Bowen of the
Californis Institute. This Committee will sotively sssist the Dbservatory
Couneil end Ur. Andorson in determining matters of poliey.

Many other lesding sstromemers, physicists, chemists, mweteorologists,
and engineers in these and other institutions have been and will be called
upon for advice and sssistence. Thus the Gemeral Eleetric Company, through
its Presideunt, r, Uersrd Swope, has offered its invaluable ccopemationg
sud Dr. Blihu Thomeon with the sssistance of Mr. A. L. Hllis, mn able
research engineer of the conpany, bas begun preliminary work which he
believes will lead to the succeseful casting of a 200~inch mirror disk
of fused guartz, a material greatly superior to glass for this purpose,

because ite form remeins almost unchanged under variations of temperature.
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I, Prasasinls Dulhon /it | fane

-nu promiged the Observatory Couneil the benefit ocm

W in engineering and instrumental u,u::‘ - tr’?:t\un.
Dr. Prank B. Ross of the Yorkes Observatory
Munwmmm;nm-.mmmmumum
and 1ts mounting will be worked out jointly by Ur. Francis G. Fease,
Dr. Anderson, and other members of the lount u-rmm-n

04 08¢

the California Institute, together with Dw. Rnl. Mr. mh. and others
A
especially qualified to take part.
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JHE 4STHOPHYSICAL OBSERVATORY OF
THE CALIFORNIA INCEITUTE OF TECHNOLOGY

The International Education Board, at its recent annual
meeting in May, authorized its Executive Committee to provide
for the construetion of en Astrophysical Observatory, equipped
with a 200~inch reflecting telescope and many auxiliary instru-
ments, for the California Institute of Technology in Pasadena.
A prime purpose of the gift was to secure for the new Obser-
vatory the advantage, in its design, construetion and operation,
of the combined knowledge and experience of the strong group
of investigators in the research laboratories of the Institute
and in the neighboring Hount Wilson Observetory of the Carnegie
Institution of Washington. The assurance of such cooperation,
end of the willingnees of u;. Institute to assume full res-
ponsibility for the of the Observatory and its
maintenance when completed, were accordingly made conditions
of the gift. These conditions were unanimously agreed to by
the Bourd of Trustees of the Institute on July 5, and the Ex~-
ecutive Committee of the International Hducation Board, at its
Sbwovegntamn meeting on o7 /¥ , has ratified the arrangement
and provided for its executlon.

The prompt action of the Institute trustees was made
possible by the faet that om May 13 President John C. Merriam
of the Carnegle Institution of Washington, with the unanimous
approval of the Executive Commitiee of the Institution and of
Director Walter 8. Adams and his eassoclates of the Mount Wilson
Observatory, cordially accepted a request for cooperation from
the galifornia Institute and assured President Wickliffe Rose
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of the International Education Board of the willingness of the
Carnegie Institution to join in the proposed undertaking. For-
mal approval has thus been given to the continmation and extension
of the cooperation which has been in preogress between the Calif-
ornia Institute and the Mount Wilson Observatory for several
years, especlially in the study of the astronomical, physical,
and chemieal aspects of the constitution of matier.
The purpose of the Astrophysical Observatory is thus to
supplement and not to duplicate the Mount Wilson Observatory.
The chief problems in view are those that naturslly fit into |
the general scheme of research in which the two institutions 1
are engesged. Thus the incressed light-collecting power of the
200-inch telescope should permit further studles of the size
and structure of the galaetic system, the distance, radiatlion,
and evolution of stars, the spectra of the brighter stars under
very high dispersion, the distance and nature of spiral nebulae,
and many phenomena bearing directly on the cconstitution ef
‘tﬁﬁ"‘g It is hoped that a 40-foot Hichelson stellar interfer-

@m. designed to rotate in position angle, may be attached

te the telescope. In the opinion of Professor Altken and
othereg who have joined us in considering the matter, this
should permit the measurement of the separation of the compon~
ents of more than thirty spectroscopie binary stars, thus
glving very complete information regarding the nature of these

stkm and the masses of thelr components.

The new observatory will consist of two parts. One of
these will comprise the 200-inch telescope, with its building,
dome, and auxiliary equipment, to be erected on the wmost favore
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able high-altitude site that un be found. The other will be an
Astrophysical Laboratory omn ths caupus uf r.he Callfornia Institute.
This Laboratory will serve as the headquerters in Pasadena of the
Observatory staff end the Graduate School of Astrophysics. Iti
equipment will inelude instruments and apparstus for the measure-
ment of photographs, the reduction and discussion of observatlons,
and for such astrophysical investigations ae can be made there to
the best advantage. Its instruments for the interpretation of
astrophysical phenomena will be designed to supplement those of
the laboratories of the Institute and the Pasadema laboratory of
the Mount Wilson Observatory. It will also inelude an optical
shop, but the astrophysical instrument shop will be housed in a
separate building, to avoid the effects of Lhe vibration of machine
tools. '

The value of a telescope depends as much upon the eflicliency
of the instrunents and apparatus used to receive, record, and
interpret celestial ilmages as upon its optical and mechanical
perfection and ite Light-colleeting power. in the present plan
special euphasis is therefore lald upon the development of all
forms of auxiliary apparatus, such as spectrogrephs and their
optical parts; photographie plates of the various types required
for astrophysical and spectroscople researeh, radlometers, thermo-
couples, and photoelectric cells; recording mlorophobometers
and other forms of measuring machlnes; and laboratory apparatus
for reproducing or interpreting celestlal phenomena. The study
of these suxiliaries will be pushed forwerd as rapidly as possible,
in view of the fact that any results obtalned will be Lumediately
applicable in existing observatories and laboratories,
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In order to expedite the work, President Wickliffe Rose ap~ "

proved its initiatio lately after the meeting ¢ of the TR

v
SE—

Galifornia Inst to trustoon on July &.\ An Observatory Oomu.

\-:o:::.\s;z:g Aot:ﬂfm;r m.:: or m Executive Couneil of the Calif-
ornia Institute, was placed by the trustees in full charge of
the design, construetion, and operation of the Astrophysical
Observatory and Laboratory. 2his Couneil consists of Hessrs.
Robert A, Millikan, Arthur A, Noyes, Henry M. Kobinson, and
George K. Hale (chairman). Through the courtesy of the Carnegle
Institution of Washington, Dr. John 4. Anderson of the Mount
#ilson Observatory hes been appointed by the Observatory Couneil
as its nxecutive Officer, in direct charge of design and con-
struction, An Advisory Committee, ineluding Dr. Walter S. Adams,
pirector of the Mount Wilson Observatory; Professor Frederick
H. Seares, Assistant Director; Dr. Charies G. Abbot, Seecretary
of tihe Bmithsonian Institution; Professor A. iA. Michelson of the
University of Chicago; Professor Henry Norris Russell of Prince-
ton University; and Professors Richard €. Tolman, Paul S. Epstein,
and Ira S. Bowen of the California Institute, will ald the Obser-
vatory Council and Dr. anderson in determining matters of poliey,
and many other leading aslronomers, physicists, Mn. neteor-
ologlsts, and engineers in these &nd other institutions will be
enlled upon for advice and assistance. Dr. St. John and Dr. King
of the Mount Wilson Observatory, who were attending the meeting
of the Internatiomal Astronomical Union in Leyden, were at once
requested by cable to look up many matiers ealling for early
decision, and the reports they have presented embody much valuable
information kindly givem by leading authorities on the design




and construction of instruments.

The firet decision of the Observatory Council and the
Advisory Committee, supported by the unanimous opinion of every-
one consulted in this country and abroad, favored the use of
fused slilica for the 200-inch and other mirrers of the large
telescope. President Gerard Swope and Dr. Elibwm Thomson inned-
iately promised the cordial cooperation of the General Blectriec
Company, and work wag undertaken in July at West Lynn, Massa-
chusetts, under the personal direction of Dr. Thomson. After
coating with bubble-free silica the face of a 22-ineh disk
already in hand, a 60-inech disk will be undertaken, for use as
one of the wminor mirrors of the telescope. If this proves to be
satisfactory, a still larger disk will be made before the cast-
ing of the 200~inch mirror disk is attempted.

A methemsatiesal »tudy of the optical design of the telescope
whieh Dr. Frank E. Ross of the Yerkes Observstory, with the
kind approval of Director Edwin B. Frost, f:iﬂiﬁi- to Pesadena to
undertake, has led to the adoption of the ratio F: 3.3 for the
200~-inch mirror. The fleld of sharp definition in the principal
foous of such a mirror will be small, but the possibility of
photographing extremely faint stars, especially in the spiral
nebulas, makes such a powerful concemtration of light highly
advantageous. Dr. Ross, who will devoie himself to these
optical problems during the coming year, also believes that a
lens can be designed, for use in the converging beam, which will
serve when desired to give a muech larger field, also with a
sbort equivalent focal length. It is planned to use e Casse=-
gralnian combination with a ratic of F: 10, having & sherp
field 30' (17 inches) in diameter, for spectrographie and other

et
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work. A coude arrangement similar to that of the 100-inech
Hooker telescope, permitting the images of celestial objects

to be formed in a constant temperature laboratory, for study
with large fixed spectrographs, radiometers, or other auxiliary
instruments, 1s also projected.

Dr. Pease has devoted considerable time to & study of the
telescope mounting, which has been facilitated by his previous
work in designing :&U Wﬁm-u—m
Much additional at:d; will be necessary, however, before even
a preliminery design can be adopted, because of recent advances
accouplished by telescope bullders in this country and abroad.
It is our hope that an eguatorial design of the fork type, of
sufficient rigidity to earry a 40-foot interferometer and meet
other severe reguirements, ecan ultimately be worked out, In
this task we bivelisiiikylidws. the sooperation of many leading
engineers, ineluding Mr. Gano Dunn, MNr. smbrose Swasey and his
associates of the wWarner & mni Company, and others of wide
experience.

The extensive investigstion of suxiliary instruments that
tomawmtcamootmmlummmum. and
will soon be developed in various directions., Mr. George Eastman
and Dr. 0. E. K. Mees have generously agreed to deal with many
of the special photographic problems at the Research Laboratery
of the Eastman Kodak Company. A Zeiss recording microphotometer
,uamm. and will be used in & comparative study of
various forms of thig instrument., Dr. Sinclair Smith will at-
tempt to develop end improve the radiometer recently used very




successfully by Dr. Abbot with the Hooker telescope in measuring
the distribution of energy in thq upum of ltu't of moral
typen, Bl wrnk o 7* B Ao, R e e b

A comparative study of u:\rml possible hi.gh-alutudo sites
has been undertaken. Precise measures of the seeing, rather than
estimates, sre desirable. Dr. Anderson accordingly devised a
8imple means of measuring the atmospheric osclllations of star
imeges under a power of 600 with & 4 or S5-imnch telescope, and
Mr. Ellerman tested it satisfactorily on Mount Wilson, in com=-
parison with the estimstes of experienced observers with the
60=ineh and 100-inch telescopes. Preliminary observations with
this method by Messrs. Ellerman and Humason have been made at
Palomar and Horse Flats, and some tests made by Dr. Abbot and

uoor- at le Imm in m' that this aito. uko the others,
deserves mofu.l .anmuon. ;rh be ruinum by the
loan of three sets of rooordi;\g mtoorologl.ul instruments by
pr. Qharles G. Harvin, Chief of the U. 8. Weather Bureaw, who
has slso kindly supplied us with many mwul data for
various sites in California and Arizona.

The poliey of the Observatory Ceuneil, in all phases of this
undertaking, is to bring into cooperation the most competent
authorities in their respective fields. The willingness of so
many lesding men of science to lend thelr assistance, and the
fact that all our decisions have bun/!unhmn. give promise of
such results as the broad-minded(gen
gome-eRg Rt SEBOGLETEe Of the
most certainly deserve.

(aTliled
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Attached is correspondence from Stewart
to Hale about taking motion pieturss of the
building of the new telescope. I am trans~

mitting this to you at the request of Prof.

Trowbridge. g
%

SMG:PH: 1E Selskar M. Gunn
11/7/28
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Hovember 1, 1928

Dr, George &, Hale
Mt, Wilson Observatory
P“M.ﬂ‘; calif,

My dear Hales

At the suggestion of Frofessor Hfuseecll, I am
sending you the attached "plan for a motion~picture
of the 200-inch telescope."” Jhe plan has benefited
from his eriticism, and he heartily approves the idea
of making such a record of at lemst the chiel tecinical
features involved in the construction of the aew
teleccope.

The idea may already have ocourred to you of
depicting in motion-plctures the building of thie
instrument. . I hope that in any case it way rcceive
your careful consideration,

Dean Irowbridge thinks well of the schene, in
principle, and has promisoﬁ to bring it to the
attention of Ly, Mason and Dr, Millkken,

The idea could, of course, be carried out in
any one of a variety of ways. My thought would be
to combine a series of careful records of scientifie
and engingering phases of the design, construction,
and use of the instrument with motion-plotures of
some of the dramatic ineidents involved, even though
many of these lack scientific significance.

It will be obvious that if thds plan is to be
carried out action should be initiated &t once.

Yours sincer '1’ M

3t .. - | n&f{m
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PLAN FOR
A WOTION PICIURL OF THE TWO-HUNDRSD INCH TELESCOFE

1= Urx%g -

It will be obvious that if this plan is to be
carried out action should be initiated at onoce.

B AT OB EB G % of the cture.=-

_ a) To afford teachers and students of as tronony
piotoﬁ@l studies of the many interesting technical processes
involved in the design, construction, testing, and use of
the new telescope. JXFor example, the casting, grinding,
polishing, testing, and silvering of the mirror (so far
as trade policies and expediency permit.) A ruling-engine
could be shown as if at work making a grating. There will
be a great number of processes of this gort which should
be depicted,

b) I would suggest broadening the field to include
non-astronomical technical features: scenes sketching the
diverse contrivutions of the Industiry of the world to the
making of the telescope. Fictures of the transportation
of the mirror to the mountain-top would be shown.

¢) I would further suggest the photographing
of some of the dramatic incidents assoclated with the new
instrument. XFor example, views of expeditioms at work
searthing for a sultable site, of the formal dedication

of the telescope, and, 80 far as policy and personal

considerations permit, pictures of all gignificant events

in the development of the telescope from idea to realization.
By careful attention, the inherent dramatic elements can
properly be exploited without loss of technical value.

d) If pictures of the type (¢) are included,
the whole film will have a significance broader than the
abstractly technical. It will indeed stand as an "industrial-
astronomical epic," & concrete record of a major historical
event, as history is reckoned nowadays. As such it could
successfully be shown to the general public - an inclusive
pieture, of definite validity, the usefulness of which we
cannuvt now guage.

AP
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e) The climax will be the presentation of
views taken through the cowpleted instrument, I would
. suggest, for example, a motion-picture of sunrise on
Mare Crisium; snd another of star-clouds and nebulae
erowding across the shifting field of view as the telescope
gearches the Milky Vay, (This latter might be accomplished
- by rephotographing through a moving circular aperture a
series of plates of adjoining regions actually made with
the 200-inch -~ a technical trick that seems justifiable,)
Profesesor Russell, however, is of the opinion that only
such views sho@ild be taken with the 200~inch as will not
reguire interference with the scientific program.

3. Cost and control.-

The cost of taking such a picture will be very
considerable, even though most of the actors will reguire
no salaries, In order to eliminate danger of distortions
introduced for commercial ends the inttial cogts would
reyuire to be covered by special funds. Title and complete

control of the Tilus should, of course, be vested in the

owners of the telescope.

' Professional camera men should be hired (with
experience as news photographers, preferably.) Perhaps
a professional scenario-writer should be employed as

qonlultant.
John Q‘fg%gwsrt

Department of Astronomy
Princeton University

November 1, 1928
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November 7, 1928

Dear Doctor Milllksms

In accord with the sction teken by the Internationsl
yducation Board on May 25, 1928, the Executive Comittee of the
Board at a meeting held October 18, 1938, gave careful considera-
tion %o the propossl submitted by the Obeervatory Counell om be~
holf of the Board of Trustees of the Oslifornia Institute of

Tecknology in o letter dated July 6, 1928, and in correspondence
" ‘,‘,..,...M
prior and sudbsequent thoreto, eubodying o formal appliection %o
the International m.mmrwuwmumwm
million Nollars {$6,000,000), or so mach thereof as may be neces
sary, to provide funds as needed for
g 200-inch reflecting tedescope,
s site, including land and lond Smprovements,
sn Obeervatory and other necessary buildings,
smxiliary apparatus, and
5) other expenses in connection with making the
‘ Observatory available for use.
It was obaerved that the Board of Trustees of the
mum Institute of mm:-. at a meeting held July 5,

1928, took formal setion '
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Doctor Millikan 2

a) ereating an “Observatory Council," consisting of
Messrs., Hale, Milliksn, Noyes, smd Robinson,
with full powers %to represent and set on behalf
of the Board of Trustees im all dealings with
the International Bducation Board or other
agencies relating to the proposed Observatory;

b) approvhig the proposed scheme of organization,
construction, and operation subject to any amend-
ments made by the Ubservatory Council;

c) agreeing to assume full responsibility for build-
ing the Observ:tory and to provide the necessary
funds for operating it after its completion;

d) spproving the formal request for finsncial sssist-
ance imdicated sbove;

&) authorizing the Observatory Coumeil to set up a

regular orgenization, hold regular meetings, and
report gquarterly to the Board of Trustees; and

£f) providing for Ipmtl of sll expenses upon re-
quisition and mou/u to render andaccounting
of all expenditures (to the Intermational Education

Board each calendar six months, or more frequently,

as desired;

and that

\
{

|

1) The Observatory Couneil has appointed Doctor J.
jnderson, a member of the staff of the Mount Wilson
Observatory, executive officer during the period of
construction, and has adopted a defimite plan of
organization for the guidance of the Council, and
has appointed representative committees to deal with
all of the project;

2) The Executive Committee of the Carnegie Institution
of Washington, D.C., has accepted the invitation of
the California Institute of Technology %o assist and
colperate in the proposed n-hrhkhg(u evidenced by
letters dated May 13, 1928, from President John C.
Merriam to Doctor R.A. Millikan of the Califormia
Institute of Technology and the President of the
International Fducation Board;

November 7, 1928
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3) Doector Walter S. Admms, mrector of the Mount
¥ilson Observotory, Pssadens, Coliforads,(in a
letter dated April 20, 1928, sssures the

4o Gulifornin Institule of Technology that the
("~ gtalf of the lMount ¥ilson Obserwatory, which is
i under the control of the Carnegle Inetitubion

of Washington, is prepured To ald in every woy

possible in the design, optical and wechanicpl

construction, erection, mmd plon of work of the

instrumenty” and
4) It is estimoted that swms aggregating Two Tundred

fiftesn thousand Dollars ($215,000) will be re-

quired up to March 1, 1920, as itemized in 2

stotement from Doctor Oeorge . lale, Chalrman of

the Obserwatory Coumeil, dated Aungust 29, 1928,
1 desire formnlly to motify you that in conformance with
the sald letter of application, the izecutive Committee of the
Internntionsl Uduoation Board suthorized the executive offlcers
in consultotion with Counsel to executdé s pledge to the Board of
Trustecs of the "slifornis Institute of Techmology, Pasadena,
California, assuring sald bard_of Trustecs that the International
Rducation Board will provide funds from time to time as noeded,
but mot more rapidly than developments Justify, mot exceeding in
the aggregate Six milliom Dollars ($6,000,000) for the purchase
of a site snd the construction of an Observatory including a
200-inch reflecting telescope, with ncceusories, and any snd all
other expenses incurred in making the Obserwatory available for
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The of flcers will confer with Counsel at an early
dste with a view to preparing & pledge covering the Umecutive
Committee's setion. The Fzecutive Comiltlec also wted %o
moke lmrediately swailsble o sun mot to exceed $215,000 for
the payment of ezpenses which will be incurred by the Observatory
Council up to Herch 1, 1929 in connection with this undertolking.

The procedure to be followed in meking payments on acount
of suns voted by the Yrecutive Cosmittee is being outlined in a
peparate commmication to Doctor Hale.

Sincercly yours,

W, W, BRIERLEY,



Yovesber 10, 1928.

Denr Doctor Halele

1 enclose a copy of my formal letter of noti-
fication Yo President R. 4, Williken comcerning the rocent action
of the Exesutive Comuittos of the laubernationsl iducation Board
amwmaumuawmxuaudmmu
the California Institute of Techmology for an appropristion to
conshruct & 200-inch teleseope.

My, Arnett infomma me that you will subsdt a
M“‘ﬂmﬁﬁhhﬁﬂumm“mw
mmwﬂwmmu:nmhnm

1. Expenses of Committoes X
11, W#mmﬂ“

IIt. Wdhﬂw
1v. mdm-ﬂqam

v, Wdoﬂumﬂ
vi. Oontingent expenses

MNC:M“MM.NMMW‘&M
uMdmmmmumuam&m
Mwﬂnmmummmutmwm
of stntements of oxpenditures.

In secordance with Mr. Arnett's promige, I am
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sending you a supply of expense books which are similar to those
used by the officers of the Board in keeping sccount of thelir
traveling expenses.

| Very truly yours,

{9y W BRIERLEY

Doctor George %. Hale,
Observatory
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15th Novemher, 1928,

Mr, W.W. Brierley,
61, Broadway,
New York City.

My dear lir. Brierley, . !
I thank you for your letter of October ;ﬁ” g

. \q U \@(‘; \6 3%
24th, to which you attach the confidentisl memor"&ndwn

concerning the Observatozy requested by the Californign

e
-

Institute of Technology.

This item looms rather large on the horizon
in Burope, and for the information of yourself and others
interested, in New York, I am attaching hereto two clip-
ings from papers which I picked up casually in England

on the occssion of my last trip there,

Sincerely yours,

‘H.E. TIS}JAIJE.

WET/FO
Encl, Two clippings.
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October 24, 1928
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T \\"4 % ‘./‘ ".
Dear Doctor Tisdale: )‘ S )}/ \% \
The attached item presented gl
at the adjourned meeting of the ¥xecutive Con~
mittee on October 18, 1928, concerning the re-

quest from the California Institute of Technology

for the construction of an observatory is being
gent for the confidentizl informetion of the
members of the Paris Office.

Sincerely yours,

W, W, BRIERLER

Doctor W.E. Tisdale
20 me de la Baume
Paris, France



'!'J" F ~

[ s
b

PASADENA,CALIFORNIA

November 14, 1928

Mr. W. W. Brierly
International Education Board
61 Broadway, New York City.
Dear Mr. Brierly:

I appreciate your courtesy in sending me
a copy of your formal letter of notification to Dr. Millikan,
enclosed with your kind letter of November 10. In his absence
from town 1 beg to assure you and your associates of our deep
apprec iation of the action of the International Education

Board, which we are endeavoring to justify in the fullest possi-

ble degree.
A statement of sums expended to date will be

submitted in the near future, grouped in the menner suggested.
We shall also be glad to make use of the supply of expense books
you have been good enough to send.

Believe me,

Yours very sincerely,

/ IE.'?fG.STITl,JJ ION OF WASHINGTON ’tv
._MOUNTVV?CSON OBSERVATORY i

T 25



INTERVIEW WITH MR. ARNETT

Monday, November 19, 1928 - New York, New York

Doctor Robert A. Millilkan (Norman Bridge Laboratory of Physics, California
Institute of Technology, Pasadena, California)

Doctor Milliken came in to express his appreclation of the
sction which the INB had teken with respect to the 200-inch telescope.

He slso discussed informally a project which had been brought
to him for broadcasting educational matter from the standpoint of the
good of the people. He said the plan was sponsored by a lr. Alexander
and thet he himself had gone over the plan in detail; that while he thought
1t hed great possibilities he was unwilling to allow his name to be used
as a sponsor of the scheme largely because he had not full confidence in
Alexander's juigment., The plan of Mr, Alexander was to interest churches,
Y.#.C.A.'s, women's clubs and other such organizations to the extent of
helping in reising a fund of $6,000,000, Doctor Williksn said probably
the scheme would at some time be presented to the GEB and that he wished
to express his own views of the great possibilities in the case. On
November 17 Doctor Millikean discussed the matter with Doctor Keppel because
of Keppel's interest in adult education.

T A, - b A
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November 21, 1928

¥y deer Professor Thomson: . N
1 have a letter of mtrbducuonit\n you for
vr. Prevor Arnett, President of the Intomti&al Educa-
tion Board and the General Rducstion ‘Boud. .ul\‘m from
Doctor CGeorge K. Male. Ve are both deeply interested
in the proposed 200-inch telescope for California Insti-
tute of Technology and would like the opportunity of
visiting your laboratory Tuesday, WNovember 27, if this is
agresable to you.
Unfértunately, our engagoments make it dif-
ficult to pick out another date at this particular
season of the year, but if this is agrecable we will reach
Yest Lynn about nine o'clock.

Yours very truly,

Profe seor fMlibhu Thomson
Thomson Research Laboratory
General Tlectric Company
Weat ILynn, Vassachusetts

HJT MDB

\
-
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COPY OF TELEGRAM RECEIVED AT 61 B'WAY, NOV. 26, 1928

WPRESCOTT, ARIZONA, 24

WINTERNATIONAL EDUCATION BOARD
ATTENTION DOCTOR J. A. ANDERSON, NEW YORK, N. Y.

WPRESCOTT ARIZONA INVITES YOU TO INVESTIGATE ATMOSPHERIC
CONDITION PRESCOTT AND SURROUNDING TERRITORY FOR PROPOSED

200 INCH REFLECTING TELESCOPE. OUR COOPERATION ASSURED.
™ WYAVAPAI CHAMBER OF COMMERCEY

(FORWARDED TO DR, ANDERSON AT MT. WILSON OBSERVATORY,
PASADENA, CALIFORNIA ON NOV. 27, AFTER INQUIRIES WERE MADE
AT GENERAL CARTY'S OFFICE - CORTLAND OFFICIAL 60 =

MR. GANO DUNN'S OFFICE, AND DOCTOR MAX MASON'S OFFICE, THE

LATTER BEING OUT OF TOWN,) (INQUIRIES ALSO MADE FROM TA,

HJT AND WWB.) LFA
11/27/28



INTERVIEW WITH MR, ARNETT

Tuesday, November 27, 1928 - West Lynn, Mass.

Laboratories of The General Electric Company (West Lynn, Massachusetts)

HJT and TA saw Professor Elibu Thompson, his Chief Director Mr, Ellis,
and his assistant, Mr. Watson. They explained to us the experiments which
they had made relative to the use of quartz and showed us the method which
they were using to cast large blocks of sand quartz to form a surface for the
mirror of the two-hundred-inch telescope. On the top of that base they found
that they could fuse clear quartz, excluding all air bubbles and other
imperfections by applying, on the principle of the blow-pipe method, clear
quartz, filling up holes, making repairs, and so forth., They wished us to
understand clearly that their work was experimental, and that while they were
optimistic regarding overcoming all difficulties which might be incurred in
the meking of the mirror for the reflecting telescope, they were not dogmatic
with respect to it.

TA:LFA



November 30, 1928,

Dour Doctor Hale:

I am very glad to have your good letter of lovember 21 ree
garding the progress you are makings The systematie way in which
you are proceeding toward every possible improvement in design end in
method of application is most interesting. I hope the contribution
of Ross is as fine me 1t soundss I hed o talk with Russell this
woek st Princeton on astronomical affairs in general, and only wish
that you were near New York so that I should have a oontinuous source
of information from you and him in the whole field.

I had not kmown until your letter of the case of Vr, Pike
but shall teke it up with lMr, Lund at once.

Thank you for sending me the copy of Science which includes
a statement in regard to the astrophysicel observatorys The publieity

in connection with the telescope was fines

Sincerely yours,

Dre George Ee Hale, MA X MASON
vount Wilaon Observatory,
Pasadena, California,

P.Se Since dietating this letter I have heard with regret of Pike's death.

Arnett tolls me of the financial assistance that was gusrenteed in a
lettor to Adams. If there are other necds I am sure he would be gled
to learn of thems
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November 21, 1928

Dr. Max Mason
Rockefeller Foundation
61 Broadway, New York City.
My dear Mason:

1 meant before now to report to you on the
situation here, but after my return I was kept in bed a
good while and since getting up I have not been able to work
much, partly in view of our great worry over the case of Mlr.
Pike, the brilliant International Research Fellow ,whose
serious condition shows no sign of improvement. Ve have
done everything we could, and have obtained the advice of
Dr. Simon Flexner and of Dr. George Dock, who fortunately
now lives in Pasadena and has given us the splendid aid of
his long experience and wise counsel at critical times. Ten
days ago, partly as the apparent result of three blood trans-
fusions and the arrival from Leeds of Mr. Pike's fiancée,
Miss Garstang (daughter of the well-known zoologist), there
seemed to be some evidence of improvement. This encouraged
us sufficiently to send for his mother, but she had to find
a home for her old father and cannot sail until day after
tomorrow on the "Leviathan". Dr. Dunham, the National Research
Fellow from New York, who has devoted himself unsparingly to
Pike, and contributed (before my return) far more than he
could possibly afford toward his heavy medical, surgical, and

hospital expenses, has written Mr. Lund several times about

the case. lMrs. Pike has nothing to live on but the pension of
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her husband, a captain in the British Army, who died when

Pike was a child. I an very gladly providing (of course
anonymously) for the expenses of her trip, and taking care

of Fike's expenses here, but I trust your Board can remu-

nerate Dunham and Adams for what they spent before I inew

the circumstances, not to speak of what it costs Dunham to

board Miss Garstang: Dunham wanted to contribute £250.

toward lirs. Pice's expenses, but of course I would not allow
this. It is a very pitiful case, but if there is any possibility
of saving Pike we certainly mean to utilize it.

As for the Observatory project, we were much
pleased to receive from lr. Brierly the formal action of the
Bxecutive Committee, which we owe so directly to your careful
study of the problem and the cordial support given by lir. Arnett.
You may be sure that every effort will be made to find the most
favorable site in the United States. ''hile Adams and I were away
Hubble made preliminary studies of four sites in Arizona, at three
of which tests are going on daily, using our scale of "seeing".

Ve are preparing for a much more extensive campaign at ten or more

points in California and Arizona, to be begun as soon as the (inexpensive)
instruments can be comnleted and the observers trained. As for the
southern hemisphere, Shapley says in a recent letter to me: "The

second 100-inch or 200-inch should of course go scuth; but not the

first one". Russell agrees, and I think there is no dif“erence of
opinion about this.

Dr. F. E. Ross, the ablest man we know in calculating

*

This I am sure he woull not accepte
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lens combinations, was called here from the Yerkes Observatory
in the summer to aid in the optical design of the 200-inch
telescope. As you know, the only objection to the use of a
paraboloidal mirror of ratio F:3,3 is its small field of sharp
definition. ©Such a mirror is decidedly worth using in any case,
because we may reasonably expect in its principal focus to pho-
tograph stars one tenth as bright as the 100-inch Hooker tele- -
scope can record. But a material enlargement of this sharp
field wuld be an immense advantage. The enclosed copy of a
letter from Ross leads us to believe a way has been found, 2s
he seems to have solved already the first problem we gave him:
that of devising a correcting lens to fix in front of the plate
and to reduce the arrow-headed images away from the center of the
field to sharp points. Andecrson thinks this an advance comparable
with Dolland's discovery of the achromatic lens. After it has been
tested with the 60-ineh reflector, its full possibilities with the
200-inch (including the chance of devising a lens giving the enor-
mous concentration of light attainable with a ratio F;2), will
become imown., We have given Ross (who is working half-time at the
Yerkes Observatory on our optical problems) a computer, and will see
that his rare qual ities are fully utilized in the design of our va-
rious instruments.

In this connection an editorial remark in the New
York Herald-Tribune, which we have not thought worthy of reply,
may be mentioned. They say (October 30):

"It is an open secret that the 100-inch reflector at Mount Wilson,
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now the world's largest telescope, has been something of a
disappointment".

This "secret" has never before been sufficiently
nopen"to reach us here. As stated in my article in the April
Harper's on "The Possibilities of large Telescopes",

"portunately we have found, after several years of constant
use, that on all good nights the gain of the 100-inch telescope
over the 60-inch is fully in prooortion to its greater aperture",

When the "seeing" is 3 or better on a scale of 10,
which happens on a great number of nights annually at Mount Wilson,
the 100-inch thus gives us the benefit of all the additional con-
centrated light its increased area gathers up, in direct photog-
raphy, spectrographic work, and other observations, and in spite
of the fact that both mirror discs are of the same <cind of glass,

fused silica, on account of its very low coefficient
of expansion, should be greatly superior, and the change of focal
ratio from F:5 to F:3,37ill also mean a great gain., This is why
Adams, Anderson, and 1 think that instead of getting four times as
much light concentrated in sharp star images we shall get about ten
times as much, Such English astronomers as Turner, Dyson (Astronomer

Royal), and Jeans have written t0 express their strong approval of

the project.
1 have worked out the general design for the spectro-

graph, coelostat telescope, and auxiliary apparatus that fix the
charac ter of the Astrophysical Lsaboratory, so the task of nlanning the
building will now be a simple matter, though ve shall give every de-

tail close study. The design for the shop is well advanced, but we
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are obtaining expert advice from various guarters before
turning it over to the architects. All other phases of
the work are also making good progress,

With warm regards and thanks for all the time
and trouble you have given to this project,

Yours very cordially,



December 10, 1928

My dear Doctor Hale:

Thank you very much for planning to care
for lira, mm-&-mmmzwumw-m
tory. Colonel Woods has informed me this worning
Mm-&uboanﬁhmthuvﬁﬁthmifom
to go to Mount Wilson, bntmuhonng;;xﬁsmdﬁ
that pleasure at some future time.

I am very much interested to hear of the
plan which Doctor Ross has devised for overcoming a

defect in the reflecting telescope, and I shall await

with esgerness the result of the test which you plan
to moke on the 60~-inch liount Wilson reflector. There
are many problems in connection with thiaz enterprise
which will test the ingenuity and ability of you and
your collesgues to the utmost, but I have impliecit
confidence that you will find a proper nmm.
Cordlally yours,

Trevor Arnett

Doetor George E. Hale

Hount Wilson Observatory
Pasadena

California
TAsLFA

X

O~
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DeGember 5, 1928
Mr. Trevor Arnett, President ; r——

International Education Board A
61 Broadway, New York City. | T —

My dear Mr. Arnett: e UL
Many thanks for your kind letter. It

will be a great pleasure to meet Mrs. Woods when she arrives

and to arrange for her trip to Mount Wilson. Perhaps she may

also care to see the Cal ifornia Institute and the Huntington

Library.
1 was very glad to receive from Mr. Brierley

formal notice of the action of your Executive Committee, which
provided so admirably for the continuation of our work. It is
moving on effectively in all its branches, and the first result
obtained in the general study of auxiliary apparatus is of great

importance.
Hitherto the most serious defect of our reflect-

ing telescopes has been the small size of the field of sharp defini-

RTRm—— T Ll

tion. At the center of the field the star images are eircular points,
but a short distance away they begin to assume an arrow-headed form,
which becomes worse and worse, and greatly limits the size of the
photographic plates. Dr. Ross of the Yerkes Observatory, who is
employed (half time) by us to study the optical problems of the 200-inch
telescope, has already devised a beautiful method of overcoming this
defect, which we hope to test with our 60-inch Mount Wilson reflector

as soon as the necessary lens can be made. This should greatly increase

the usefulness of existing telescopes and be of special importance in
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connection with the 200-inch reflector, which would othermwise
have an exceptionally small field, because of the short focal
length we have chosen for the purpose of effecting an immense
concentration of starlight, and thus rendering possible the
photography of stars beyond the grasp of & long focus instrument.

Accept my best wishes for the holiday season
and believe me, with kindest regards,

Yours very cordially,

.
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December 19, 1928.

My dear Mr. Debevoiset-

I enclose a2 form of pledge to the
California Institute of Techmology covering the appropriation
authorized by the International Hducation Board for the
telescope. I ml'o\so also the docket item presented to the
Executive Committee on October 18, 1928, which embodies the

action of the Board on May 25, 1928, May I have the
benefit of your suggestions before forwarding the pledge
form to the authorities of ti.e Institute?

Very truly yours,

¥r. Thomae M. Debevoice,
26 RBroadway,
Yew York Olty.

WWB/ GMC
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December 19, 1928,

My dear Mr, Andersonte-

I am replying to your letter of Decamber 11th
covering certair Bille submitted in commection with the proposed
200=-inch telescope. I wich to inguire if you have seem my letter

A —
of November 10th to Dr, Hale, outlining briefly the procedure in
calling upon the Board from time to time for payments. I enclose
a copy for your information.

It #ill not be necessary for you to go into
#oo mch detail. If ecxpenses are listed in accordsnce with the
eix grmipings. each grouping being subdivided inte a few imvortant
subheadings, it will serve our purpose admirably. For example,
the first two items ltniod in your letter of December 11th might
be referred to under the appropriaste headingss

Development of Burners $488,.10
Glaging furnace 109,03

If, at any time, additional information be desired concerning any
item of expense, we will write you.

The form of pledge covering the Board's appro-
priation has been prepared and forwarded to our Counsel for his
examination before it is forwarded to the authorities of the



Inptitute. As soon as the agreememt hus been accepted by the
suthorities of the Imstitute, the officers will asuthorize am

sdvance on account of the sum recently voted.

Very truly yours,

Mr. J. A, Anderson,
Nount Wilson Observatory,
Pasadens, California.

WB/ GiIC

——



Mr, W. W, Brierley

M@‘U T SON OBSERVATORY

1
\ MJENA CALIZORNIA
!

;? i ‘
'CARNEGIE INSTITUTION OF WASHINGTON \() ; ;»V

December 11, 1928

u,”_.{;,_‘_A L

International Educa tion Board
61 Broadway, New York City.

Dear llr, Brierley:

We are beginning to receive bills

for expenses in comnection with the proposed 200-inch telescope,

These come in all sorts of forms, unfortunately, some of which are

obviously unsatisfactory while others are doubtful., We should

therefore like

to know how minutely you wish to have bills itemized.

Here is an example of & bill from the General Electric Company for

Novembers:

"DA-59610...Development of durners..'....I."C..l....ll... $488.10

DA-59611...22"

Burners used in glazing the small mirrors
are not suitable for glazing larger masses.
Considerable progress has been made in the
development of a burner more suitable for
this work,

Glazing PaInace...c.cesscecssssesvssstsosses $109,08
Further work is being done in training

men to glaze quartz and get data to design

a furnace for 60" mirror.

m.sgslz...kvr)monia Dissociator'.liiOOI'.I'.".CI'..O'OO.'. $795.05

Quartz surfaces glazed to date have been
glazed using oxy-hydrogen burners., The gas
consumption is large. Some qmartz has been
laid down using dissociated ammonia and
oxygen, This has the advantage of being
readily obtainable in large quantities at
constant pressure. A substitute for hydro-
gen over the electrolytic process may be a
vital link in the production of the large
sized mirror.

DA-59617.,..Investigation of Method for Spraying Granular
quartz on fused qUArtz SUrfACeS.......ceeee0q. $LTT76,12

T LN - - —

Large siseblanks cannot be covered in the
manner in which the 11" blank was surfaced.
Work done to date on the 22" gives promise
of a better method and one which we hope can
be extended to the surfaciyg of the 200",
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DA-59618.,..Method for Automatically Applying a lLayer of
Clear Fused Quartz to a Fused Quartz Surface... $118.00
While it is a simple matter to work over
a small blank by hand, it would be out
of the question on a blank even 22" in
dismeter. Automatic means for carrying
out the spraying process will be neces-
sary. This investigation is tied in with
the burner development and the method of
spraying quartz.

DA-59620. ..Temperature lleasurements 2nd Control.....c..... 45.00
" sgezz.ﬂ.mnse hmterialolil0l.....l"'l.ll.l...l'l'l.. 171063
" 59624,,.Preparing Quartz for SPraying.scceccececccscees 9.14

" 59626,.,.Travel ling..coeeeevescsscsscrsesccscrscnsronone 112,00
This item covers travelling expenses neces-
sary to procure special material, interest
contributing menufacturers in the problem
to insure prompt service in the production
of special materials and apparatus, and
confer with technicians in Boston, New York,
Washington, and elsewhere.

DA-59627...Investigation of 1i01ld Design...ccevvvcvncccccne 244,07
This item covers the extension of our regu-
lar process to include the 60" step in the
production of a fused quartz sand backing.

DA-59628 . . .Determine the Feasibility of Clearing a Fused
Quartz Sand Surface....ceeserrercncccsscrsssess 43,97
Thére is a possibility that the sand sur-
face can be cleared by means of an arc, as has
been done on a2 small scale, This process is
being investigated further as insurance against
possible failure of the process of spraying, "

§3910.11

Is this satisfactory, or should it be further
itemized?
With best wishes, I am

Yours truly,

.A27:[ZZ;LI£CAAL444/’

Executive Officer,
JAA: G Observatory Council.
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OBZERVATORY COUNCIL l (f ¥
and

ADVISORY CONMITTER
December 22, 1928

The Observatory Council and Adviscry Commitie. metd
at Dr. Hale's laboratory December 22, 1926, at 2:5%0 Pe M.

Present: George E. Hale, Chairman, Re A« JMiXlikan,
A. A. Noyes and Henry M. Robinson of the
Observatory Council; J. A. Anderson,
Walter S. Adams, I. S. Bowen, Paul
Epstein, Bdwin Hubble, F. G. Pease,

R. W. Porter, H. N. Russell, F. He.
Seares, C. E. St. John, and Richard C.
Tolman; with the Secretary.

Dr. Hale reported in regard to the progress of the
work being done on the mirror disc by the General Electric
Company and presented a proposed form of contract which the
General Electric Company had submitted. After the reading of
this contract and discussion, it was moved by Ir. Robinson,
seconded by Dr. Noyes, that Mr. Robinson be requested to take up
with the General Electric Company a question which had been
raised with respect to the overhead expenses which veye to be
charged to the Institute, namely; whether these overhead expenses
were clearly manufacturing overhead and not administrative over-
head; and that he be authorized to modify the paragraph relatine
to this question as may be necessary and then to submit the
contract to the Institute with the recommendation of the
Observatory Council that it be approved. Carried.

Dr. Hale further reported that he had received an
optimistic general letter from Elihu Thomson in regard to the
work on the dise, in which Dr. Tuomson reached the conclusion
that it would be best to cast the 200-inch disc in the east and
ship it to the site of the telescope, rather than to cast it at
the site itself.

Dr. Hale then pointed out that there were important
questions to be determined with reference to.the thickness of the
disc and the mode of its support, and suggested that a
committee be appointed to make a careful study of the problem of
the thickness of the disc and the mode of its support.

Dre. Ste John made a statement in regard to his visits
to the laboratory of Sir Charles Parsons in England and in regs
to the process being made use of there to make up mirror discs
by using several discs with fused struts between them rather
than make the mirror disc in one solid piece, and reported that
they believed this built-up process would prove to be a succesc
ful onee.

It wes then moved by Mr. Robinson, geconded by
Dr. Millikan, that a committee as retornéndéd by Dr. Hale be
designated by the Chairman, and that the committee be authori:zc
to begin discussions looking toward the making of an agreement
for the construction of one or more of the coelostat discs
fron glass or other material and of the Parsons built-up construc-
tion or otherwise, and that the committee be authorized to
rocoumend to tha Observatory Cowncil the meking of-e. emttash of
this sort.  Carried.

Dr. Hale reported that preliminary studies had beer
made and were still in progress in regard to the design of ihe
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optical and instrument shops and the astrophysical laboratory;
that preliminary layouts had been made; that the study should
continmue for several months; and that one ouestion of particulac
importance was the problem of vibrations in various locations
considered for these buildings.

After informal discussion, it was agreed that the
committee on these buildings shomld ~iv. carciul consideration
to the point reised with respect to vibration, and other
questions, and continue to study the design of the buildings
with a view to arriving at a final design in the spring.

The Chsirman next brought up the question of the desi¢
and construction of the mounting for the tclescope and raised
the question whether the construction of tihis mounting should
be done in Los Angeles under the supervision of our own group,
or through a firm like Warner and Swasey or perhaps the
General Electric Company. He reported that while the larger
parts of tihe mounting for the 60-inch teélescope had been
built by the Uaion Iron Vorks in San Francisco and those for
the 100-inch telescope at Fall River, lkssachusettes, because
there were no shops in Los Angeles capable of handling work
of this size at the time these mountings were built, now the
Llewellyn Iron Works had machinery capable of handling work
of this size, but there was a question as to vhether their
workmen were qualified to do work of this quality. The
suggestion was made that they might be willing to let men
designated by the Council go into their shops and handle this
particular work. The matter was left open for futher investige-
tion and decision at a later date.

There was discussion of the possibility of securing
Professor Milne of Oxford as head of the Gradi.te School of
Astrophysics, but no action was taken.

Considerabsion was iven to the guestion oi the
be,inning of instruction in astronomy &t the Institute with
particular reference, first, to an undergraduate option in
astronomy. After discussion, the Chairaan stated that it was
expected that the committee on the graduate school would
contimie to study the question of instruction, and consult with
Dr. Millikan, and advise the Council at a later date whether
it is feasible for the Institute to give such en option in the
near future.

A report was made by Dr. Anderson in regard to the
site investigations in progress at Palomar llountain, Horse
Flats, Lockwood Valley, and Table .lountain in California. He
stated that observations at Prescott, Arizona, were to be
started soon; that the ten lenses which were aunthorized at an
earlier meeting, had been ordered and vere expected in
Pasadena in January. He said that in exomining sites a study
should be made of the possible effcct of local conditions;
also that there was some indication that difference in altitude
plays a very great part in seeing, and that this also should
be investigated.

Dr. Hubble rads a report oa site investigations he
had mede in Arizuna and tie provision made o continue
observations there,

Dr. Hale reported that ia order to mopafacture the
corrccting lens, heretofore authorized %o be made under the
dirsction of Dr. Ross, of Jenma zlass the cost would be
inereased ;300 or $400, but thet it vas thought necessary to
use the Jena glasse.



Obsel‘vam‘ry Council =z.d Advisory Srnritive Leczmber 22,1929

On motion of Dr. Millikan, seconded by Mr. Robinson,
it was voted that the Council approve the additional cost of
$300 or $400 occasioncd by the usz of Jona glass for the lens
being made under the direction of Dr. Ross.

Dr. Hale raised the gunesticu of the desirability
of getting Dr. Stebbins of the Universivy of Wisceounsin to worl:
on the astronomical use of photo-electric cells in connection
with a group who are familar with the construction of the cells-

On motion of lir. Robinson, seconded by Dr. Millikan.
it was voted that the Chairman be authorized to arrange with
Dr. Stebbins to undertake this work in connection with a group
as suggested, at an expense not to exceed $1,500.

Dr. Hale suggested that in his absence, the
Observatory Council go ahead and have mectings occasionally,
bringing in the Advisory Committee, and that they get the
special committees to report to this group. It was understood
that Dr. Anderson, Dr. Milliken, and Dr. Adams, in conference,
would determine when such meetings would be held.

The meeting adjourned.



December 21, 1928

Dear Doctor Millikang

Pnclosed is a form of agreement
to cover the appropriation authorized by the
International Bducation Board for the 200-inch
telescope. Kindly inform me promptly if a
pledge in secordance with this form would meet
with the approval of the trustees of the Insti-
tute. Upon hearing from you affirmatively,
the officers will prepare and send you the
signed agreement.

Sincerely yours,

T T 1\.7'37’!‘.'#:'*&:‘

Doctor Robert A. Millilkan
California Institute of Technology
Pasadens, California
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INTERNATIONAL EDUCATION BOARD
and
géy/*\ CALIFORNIA INSTITUTE OF TECHNOLOGY

WHEREAS, California Institute of Technology, located at Pasadena,
in the State of California (hereinafter referr o as the "Institute"), has sub-
mitted a proposal to the International Educaé&oh Board (hereinafter referred to
as the "Board") in a letter dated Jylx\S, 1928, through the Observatory Council,
( &
for an appropriation of Six million llﬁri ($6,000,000), or so much thereof as
> \
may be necessary, to provide funds\hs\ffj}ed for
N\
1) A 200-inch reflecting telescope
2) Site, including land and land improvements
3) Observatory and other necessary buildings
4) Auxiliary spperatus

5) Other expenses in connection with making the

Observatfry \available for use;
\

sald proposal having been f proved by the Institute on July 5, 1928; and

5, 1928, said Institute took formal action

the aforementioned Observatory Council with

L powers to represent and act on behalf of the
Institute in all dealings with the Board and /or

ot er“agggcies relating to the proposed Observatory;

ving tﬁ% proposed scheme of organization, construc-
n, and operation, subject to any amendments made
the Observatory Council;

3) agfeeing to assume full responsibility for building

he Observatory, including the telescope, and to pro-
1de the necessary funds for operating it after its
completion;

4) authorizing the Observatory Council to set up a
regular organization, hold meetings and report
quar terly to the Institute; and



5) providing for payments of all expenses upon re-
guisition and agreeing to render an accounting
of all expenditures to the Board each six months
or more frequently, as desired;

and

WHEREAS, The Observatory Council has adopted a definite plan of
organization for its guidance and has appointed representative committees to deal
with all phases of the project; and &

WHEREAS, The Carnegie Institutﬁﬁof Washington, District of Columbia,
and the Mount Wilson Qbservatory, Pasadena, California, have approved the proposal
herein mentioned and have indicated their willingness to assist and codperate in
the project;

THEREFORE, In consideration of the Institute's agreement to carry out
this project said Board agrees to provide the Institute with funds not exceeding
in the aggregate Six million Dollars ($6,000,000) from time to time, but mot more
rapidly than developments of the project justify for (a) the purchase of a site
and the construction of an Observatory, including a 200-inch reflecting telescope,

el V1P /u‘ (Rl r‘-‘!/;“b'««s’ﬂr"bﬁ( ,c/f,g'&’,\‘&! {'4,44’« @teny gty .*;x»a #1
forthg and (b) any aqﬂ all other expens incurred in maEing the Observator

with accessories, general conformiby wit 2%;2 utline of purposes abo :;y(
e
Sé.
available for use;
PROVIDED, That if at any stage of the project it be decided that
the construction of the telescope is not feasible, any remainder of the amount
hereby pledged by the Board, according to the terms above prescribed, shall be
and become null and void.
It is mutually understood and made a condition of this agreement
that said Institute will provide the funds required for the upkeep and maintenance

£
- of the Qbservatory including the telecope, if constructed.
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It is also mutually understood and made a condition of this agree-
ment that, as to any remainder of the amount hereby pledgedﬁgot due and payable
according to the terms above prescribed by January 1, ;zz;? this pledge shall
be and become null and void,

The Institute, by the acceptance of this pledge, agrees to comply
with the conditions above set forth on which this pledge is made and on which
the payments under it are to be made.

This pledge is executed pursuant to resolutions adopted by the
Members of the Board of Trustees of the International Education Board on the
25th day of May, 1928, and by its Executive Committee on the 18th day of
October, 1928.

In Witness Whereof, the Board has caused this pledge to be signed
and its seal hereunto affixed by its duly authorized executive officers this
4 g’-””&' day of hiAtrasr 19¢?

. )

INTERNATIONAL KEDUCATION BOARD

President

(Seal)

Attest:

Secretary

'qu7

429
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At a meeting of the Executive Committee of the International
Pducation Board held on March 27, 1931, the following action was taken:

WHEREAS, On Pebruary 25, 1931, Doctor George T. Hale,
Chairmsn of the Observatory Councll of the California
Institute of Technology, submitted a memorandum embody-
ing reviged estimates, as follows for the astrophysical
obgervatory, including a 200-inch reflecting teleacope
with sccessories:

Preliminary Revised
. Estimates = _ Lstimates
I. Bxpenses of Comnittees 4 50,000.00 8 128,584,21

1I. Expenses of experimentation and manufacture of
reflectors, incluiing $450,000 for a 17-foot
grinding machine and other equipment for the

optical shop 1,150,000,00 2,066,106.22

III. Expenses of land and land improvements 600,000.00 350 ,000,00

IV. Expenses of buildings and telescope mountings 2,700,000,00 2,699,232.05

¥. Expenses of other equlpment 400%:000,00 241,786.77
vI. Contingent expenses 1,100,000.00 L

(salvage and other rebates not included)
$6,000,000.00  #6,000,000.00;

and

WHEREAS, It is estimated that between January 1
and September 30, 1931, epproximately $580,000 will
be needed by the Ingtitute to cover expenses in con-
nection with the project;

THEREFORE, BE IT

RESOLVED, That the Executive Committee of the
International Tducation Board hereby aoproves the
reviged estimates submitted by the Obeervatory Council
of the California Institute of Technology, Pasgadena,
galifornia, on February 25, 1931, covering "the pur-
chage of o site and the construction of an observatory,
including a 200=inch reflecting telescope, with acces-
sories, end¢ any and all other expenses incurred in
making the observatory avsilable for uee," with the
exception of Four hundred fifty thousand Dollars
($450,000) for the optical shop included under “II ~
Bxpensee of experimentation and manufacture of re-
flector®
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