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OFF IC E O F TH E PR ES ID ENT 

YALE UNIVERSITY 
NEW HAV EN CONN ECTICU T 

June 7, 1928. 

w. w. Brierley, Esq., 
General Education Board, 

61 Broadway, 
New York City . 

Dear Mr . Brierley: 

I acknowledge your favor of June 6th with transcript of the 

revised minute of the International Education Board ' s action with 

reference t o the new telescope for the California Institute of 

Technology. 

I was not myself parti oularly keen for the phrasing whioh was 

finally adopted, to make the selection of a site contingent upon 

the advice of a conmittee of astronomers , the method of appointing 

which is not indicated. I have, however , no objection to the 

proposal and I should raise no question about the minute in its 

present fonn . 

I was frankly solicitous regarding the choice of the site , but, 

as the whole subject was new to me, I had not canvassed in my mind 

a suitable method of determining the site and I am not altogether 

certain what would be the outcoxoo of this present plan . 

I have , at the moment , nothing better to suggest . 

Believe me , 

Yours very truly, 

Certainly 



Jun 11, 1928 

D r Doctor tokea: 

I am ncknowledg1ng ;:your l tter of Jun 8, 

concerning the r solution in connection with the 

200-inch r fleeting tel op for the 11forn1a 

Institute of Technology. 1i 111 b bought to 

the ttention of Doctor Ro upon bi return. 

Doctor Anson Ph lp 
408 WS Chu.ti t t 

hington, D.C. 

Very truly- your , 

Vi I w. BRIERLEY 



Memorandum re California Institute of Technology I Pasadena , California 

June 11, 1928 

Monday morning , June 11, Doctor Rose and I arrived at Pasadena, 

California. We were met at Piso by Doctors Millikan and Noyes of California 

In~titu+,e of Technology, and driven to Pasadena and to Doctor George E. Hale's 

private labora.tory . Here we met: Doctor Hale, Doctor Adams, Director of 

Mount Wilson, Doctor Merriam, President of Carnegie Institution, and 

Mr. H. If, Robinson of the Board of Trustee~ of California Institute of 

Technology. 

We discussed informally the ·proposed 200-inch telescope. Doctor Rose 

in&icated th8 status of the action of the International Education Eoard and 

stated that the first point to be cleared up WAS the question of funds neces-

sary to maintain the propos~d observatory. Doctor Hale and Doctor Adams 

agreed tru.i.t the annual coat based on the present costs of o-perating Mount 

Wilson Observatory ($250,000) would be between $100,000 and $150 , 000. 

Mr . Robinson stated that, while he would not officially speak for tl-e 

Trustees, he was sure they would agree to provide these funds up to $150 , 000 

a year. He also stated that he would personally agree to undertake raising 

the funds neceAsary for this purpose . We learned later that in this state­

ment given in such a modest way he himself plans to give an annual income 

of $100 , 000 for this purpose and later capitalize it. He also agrees to 

raise this to $150 , 000 annually if desired. 

Doctor Bose then presented the following statement which we had 

prepared on the train: 
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200-Inch Reflecting Telescope for California. Institute of Technology -
Points to be included h. Formal: Request from the Trustees of 

California Institute of Technology 

I . The International Education Board is to provide funds as needed for : 

a) A 200-inch reflecting telescope 
o) Site including land and land imp rove men ts 
c) Observatory and other necessary buildings 
d) Auxiliary np~aratus 
e) Other expenses in connection with making the obAervatory 

available for use . 

The total funds so provided are not to exceed in the aggregate 

$6,000 , 000 and the International Education Board is not expected 

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

II. The California. Institute of Technology is to assume full responsi­

bility for building the proposed Observatory and is to provide the 

necessary funds for operating it after its coznpl,:ition. 

III. It is understood that if experience should show t any stcl€e of 

development that the undertaking cannot be carried to successful 

completion , no further expenses will be incurred by the California 

Institt1te of Technology and no further funds will be provided by 

the International Education Board. 

IV. In transmitting a forrual request frorn the Trustees of California 

Institute of Technology to the International }xiucation Board for 

funds to carry out this pro:,oaal, it is suggested that the request 

include : 

a) Evidence of cooperation from the Carnegie Institution 
and the staff of Mount \'!ilson Observatory. 
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b) Personnel of : 

1. Committee of representative astronomers to consider site 
2. Com~ittee on construction of reflectors 
3. Co,nrnittee on design of teleeco:)e, buildings, equipment, etc. 

c) A bud.get of estii1iated expenditures including: 

1 . F.x,enses of committees 
2. Expenses of e.xperimentation and manufacture of reflectors 
3. Expenses of land and land improvements 
4 . Expenses of buildings and telescope mounting 
5. ll'xpenf!es of other equipment 
6 . Contingent 

Supplemental Information 

The formal request from the Trustees of California Institute of 

Technology will fonn the basis of the forrnal pledge of the International Educa­

tion Board. 

After the pledge has been auproved, formally executed nnd accepted 

the following procedure is suggested: 

Upon request from the California Institute of Technology accompanied 

by full report as to the status of development , the Executive Committee of the 

International Education Board will consider and approuriate from time to time 

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

formal re!]uest . 

After such ap".lropriations are authorized , payments will be me.de by the 

Int8rnational Education Board to the California Institute of Technology upon 

duly authorized requisition and st~tP.ment of account . 

The intention of this suggested procedure is to provide funds only as 

expenses are incurred and to enable plans and construction to develop without 

delay and without expense to the Institute . A full accounting of all expenditures 

is expected , but approval and payment of bills is the function of the Institute . 

Advances wil1 be ?rovided as needed. 



California Institute of TP-chnology - p4 

This was discussed and seemed entirely SE1tisfactory to all ,resent 

as a basis for a formal letter of ap'ilication. The 9rincir)J.e of furnishing 

funds as and when needed is also satisfactory. ·;;octor Hale is prepared to 

initiate some studies very prorr•ptly. He r2ised the question of securing 

prompt action from the International Education Board , but we suggested that 

the Institute advance any funds needed immediately and that the Executive 

Committee of the International Education Board take appropriate action in 

the fall. 

Doctor Hale then presented the following statement of a proposed 

scheme of organization: 

Astroohysical Observatory of the California Institute of 
Technology 

Pro-cosed Scheme of Or,!.';aniza.tion , Construction, and Ope1·ation 

Observ~tory Council 

Four members of the Executive Council of the Institute, Messrs . 

Hale, Millikan, Noyes , and Robinson, to be charged by the Trustees \Uth 

the expenditure of the Observatory Fund ; the selection of building sites; 

the provision of all necesaary roads . water-su:Jnly, power-lines. end 

other requirements; the design , construe tion , transportation , arrl erec­

tion of instruments , machinery , and buildings ; the selection of e scien­

tific and operatin~ st~ff; end the g~neral policy of research. 

The Observatory Council shall appoint an experienced astronomer 

or 2,hysicist as the executive officer of the Observdory , to take diract 

charge o:f it~ design . construction, and operation. 
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Advisory Committee 

Comorising the Director of the lnount Wilson Observatory and other 

leadin~ astrohomers and physicists, to cooperate with the Observatory 

Council in the solution of its problem~c 

In~truments and Buildin~s 

(a) A preli:ninary study, b;1 a group of the ablest experts, to be 

u1.ade of all ?rornisin ~ methods of making telescope mirror discs of large 

diameter. 

(b) If, as now seems "9ro bable, such n study should. ~oint to the 

use of fused quartz, the next step would be an experimental test of its 

possibilities, and the manufacture as soon as feasible of a 2OO-inch 

mirror disc. 

( c) A siruul taneoll!:1 study, by a group of experienced astronomers, 

physicists, opticians, inetru.ment makers, and engineers, of the various 

optical and mechanical quei::tions involved in the design of the t elesco-pe 

end all buildings, instruments, apparatus, and accessories for the ob­

servation, registration, and measurement of celestial ima.ges, the 

mensurement of photographs, and the laboratory interpretation of results. 

The preparation cf workinf drawings and the work of construction to :ollow 

as soon as circumstancee permit. 

(d) A simultanoous com,-,arative study, by astronomers, y,hysicista, 

and :neteorolo~ists familiar with the performance of the largest exioting 

instruments, of possiblo sites for the 20O-inch telescope, taking into 

account not only the clearness and steadiness of the atmos-pnere at various 

seasons throughout several yea.rs, but with due regard to the s:pecial re­

quirements of the telescope, the nature of the probler.is in vieVJ, the 

efficiency of the observers, and the intimate cooperatd.on of the Mount 
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Wilson Observatory of the Carnegie Institution of Washington and the 

Bridge and ,}ates Laboratories of the Californin. Institute . 

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

small mirror discs when ready. Most of this work, like the casting 

of the 200-inch disc, 'nust be done at the site selected, because of 

the difficulty of transporting the large di~c . 

(f) The construction and erection of the t~lescope mounting , 

buildings, and accessory a::_)pa.ratus . 

Procedure 

The design and construction of a 200-inch t elescooe is a. 

large ente11)rise , calling for a.n intimate and effective union of 

the highest scientific and engineering knowledge and exJerience . 

I recommend that the J . G. White Engineering Co z:poratlon, of which 

Mr . Gano Dunn is President, be employed to take general r,upervislon 

of the work of construction , part of which (including buildingF. , 

road;, water-supply , etc.) would 'oo done b. their ov,11 engineers , while 

the mou.'lting might be built by ,•:arner & Swasey . In the design of the 

mounting end dome the combined knowledge of Mr. Ii'rancis G. Pease and 

other membo rs of the Mount V/il son staff and that of Mei..srs . Gano Dunn, 

A~brose Swasey, and other leading authorities should be utilized. If 

-a :.:used quartz disc is decided upon, Doctor Elihu Thomson of the 

General Electric Company is prepared to undertake this work . The 

grinding , :_)Olishing , end figuring of the disc should be done by the 

ir,ount Wilson opticians, in a b11il ing to be erected at the site 

selected for the t eleacope . 
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The simultaneous study of the acc~~so ry int rument s and 

apparatus would involve in many CA.see the cooperation of other 

agencies . Some of the apparatus could be obtained from dealers 

in scientific instruments but much of it must be made in the instru.­

ment shop of the Astrophysical Laboratory , which should 'oo erected 

on the campus of the California Institute . 

Observing Staff 

Toward the end of the construction period , which will 

necessarily occupy several years , the observing staff should. be 

or~anized. This should include a director; several observers , 

as~istants , and computers; and researct.. associates, assistants , 

and fellows appointed for variou<> ':ler-iods from the staffr: of the 

Mount Wilson Observatory, the California Institute , and other 

ins ti tuti one . Provision should also be ma.de for graduate study 

o.nd research. 

It goes without saying that the 200-inch t elescope should 

be employed for investigations beyond the range of other instruments . 

The prime purpose in view is therefore to suppl~ment the instrumental 

equipment of the Mount Wilson Observ&.tory and the California Institute 

in such a way as to provide for the extension of their astronomical 

and phyAical r esea.rches into fields now inaccessible. 

~Ian of Cooperation 

, The ch:le f objects of a pl2n of cooperation between the 

Carnegie Institution of Washington and the California Institut.e 

ahonld be : 

(1) To assure tra EI'fective utilization of the knowledge 

end experience of both inatitutions in the design , construction , and 

operation of the proposed Astrophysical Observatory. 
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(2) To conduct the prepara.tory studies• as well as the 

ultimate scheme of research, so that the result will be to aid 

from outset the current work of both institutions. 

The procedure suggested in the preceding pages has ueen 

prepared with these objects in mind. It 1s designed to secure the 

best possible results without involving the Carnegie Institution of 

Wailhington in any expense, or calling for much of the time of its 

research rnen, or even of existing shop facilities during the con­

struction period. The study of accessory instruments and methods, 

which should begin at once, would quickly yield results irrmediEtely 

applicable in current research, end highly advantageous to both 

institutions. After the completion of the telescope, it goes 

without saying that the opportunities to be offered to members of 

both staffs would be invaluable. 

Doctor Hale stated that it would take from 18 months to two 

years to reach a definite conclusion as to site and mentioned two possi­

ble sites, one 12 miles and the other 100 miles from Pa.sadena. We olso 

discussed the quest ion of eartbquak:e.,, It was the unanimous conclusion 

of Hale, Merriam, and A.dams that this could be ignored, Doctor Ha.le 

even went ro far as to state he doubted whether the greatest Ca.life rnia 

earthquake on record could damage an instrument of the :)roposed dimen­

sions and design. 

In his discussion he suggested Doctor .Anderson as the 

executive officer of the proposed observatory during its re riod of 

construction, such men as Day of Washington Geo-Physical Laboratory 

and Elihu Thompson on the committee to consider the problem of reflector 

construction and design. 
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The rext day we visited the Seismological Laboratory recently built 

by the Carnegie Ins ti tut ion and saw the eqtli~ment and data being compiled. This 

makes it clear that the Special IJommittee on Site will have a._t its dispo~al a 

weal th of rz,.aterial on the enrtn' s structure and earth movements never before 

aesernbled. 

Doctor Rose and I, after completin.<_:; our conferences, prepared 

the following letter which was sent to the members of the Board: 

June 18, 1928 

To the Membere of the International Eduretion Board: 

At the May 1928 meeting of the International F..ct.ucation 

:Boa.rd , resolution13were adopted approving a proposal b.r the California. 

Institute of Technology for the construct ion of an observatory , in­

cluding a. 200-inch telescope and authorizing the Executive Committee 

to provide funds as needed for this purpoEle. 

At th.:-t meeting 1 t was agreed, as the result of discussion , 

that the resolutions prooosed in the docket should be modified in 

certain detailo and particularly that thoy should embo~y a definite 

undertekine; by the California Institu~e to provide the necessary 

funds for the ODeration of the observatory after its completion. 

Of 'leers of the "Board visited Pasadena recently for a con­

ference covering; all the points disr- 1:i.f\sed at the meeting ~ Members 

of the Board of ~rustee8 of the Institute and its executive staff, 

the President of the CA.rnegie Institution and the Director of 

Mt. Wilson Observatory we1-e pm sent. The followinP.; is a brief 

summa~r of the rE>sul ts of this conference : 

1. California. Institute is prepared to finance the 

operation of the observatory after ite completion . 

One of the trustees promptly offered to provide 

two milJ:ion dollars endowrr,ent for thi~ -pul'!)ose 

and assumed the responsibility for An additional 

million should this be found necessary. 
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2. California lnsti tute is ·prepared to assume full 
responsibility for building the proposed observatory . 
It is understood that the International Education 
Board is to make no commitment beyond :providing the 
necessary funds as needed up to a total not to exceed 
six million dollars . It is also understoo d that , if 
experience should show at any stage of development 
that the undertalting can not be carried to successful 
completion , no further expenses will be incurred by 
the Institute and no further funds provided by the 
Intern.?tiona.l Education Board. 

3. California Institute proposes to create a special 
committee, to be known as the Observatry Council , 
to have sunervision of the undertaking. The Coun-
cil will a_?()Oint a competent scientist as ite 
executive officer. 

4. The Council will create D Commit tee on Site; this 
comm.ttee to be made up of competent scientists am 
to ·be reinforced by a group o" astronomers - American 
and foreign. - who will serve as consultants. This 
com11ittec will LU.derta.tee a study of possible locations , 
make the necessary tests of at1nospl1eric and ctr.er con­
ditions , and willhavo at its disposal similar studies 
made in loc~tlng tne Mt . Wilson observetory , to~ether 
with accunulated 1nfor:nation of this and other observa­
tories and the me.terial now beini:--; gathered ey the 
Seismological laboratory at Pasadena , CHlifornia. It 
ir ex.e'ected tnat these studies will require two years 
for co:i:pletion after which a recommendetion will Je 
m:i,de which will combine as far as posE'ible the desir­
able characteristics of an ideel site. 

5 . A gn., up eimilarly ~ons 1 tuted c.nd composed of the 
most competent authorit i es in the field is to be 
charged with !Dt'lturing plans, carrying out experiments 
and finally producing the necessary disks , including 
the 200-inch reflector. Rere again it is proposed 
to bring to bear upon this most important feature 
of the undertaking the best scientific and technical 
ability to be found in this country and abroad . 

6 . Still another group v:ill undertake to design the 
mountin£· of the great mirror. Thie is an extremely 
complex uroblem and will call for the intimate co­
o.,eration of scientists and technicians re-oresent­
i;g a greet variety of ability . This group wiltheve 
as a starting point the oreliminary desi 6rns on which 
Dr. Pease and a grou"".l of experts have been working 
for the past four or five years . 
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7. In due course the California Institute will 

make a formal application. This to cover in 

greater detail than here at ternpted the important 

items of the agreement , and to be accompanied by 

a budget of estimated cxr,endituros. This will 

be presented to the Executive Committee for con­

sideration , presumably in the ,iarly fall . 

In the n:e~ntime the In?titute will give attention to the 

im:Jortar..: question of -::,c rsonnel with a view to starting acti vi­

ties without undue delay . It will also consider pl· ns of 

01;;aniz1:..tiori , of resefl.rf'1 .• , of cons'.;1uction and the designing 

of all noceAsary accessory eqnlpment, such as interferometers , 

spectrographs, thermo-couples, etc. In this ecµ.ipment, as 

well us in the l:=-rse instru;nent, effort will be made to improve 

uuon the best now available. ~ 

~he discuc~ions at Pasadena emphasized more than ever 

the international character of the nroposed observator;: . It is 

to be a cont ri but ion not so m11ch to an in:--t i tution as to l'ICience . 

In maturin."; the rlesigns, in all rna.tters of construction and in 

the use of t,he completed instrument the undertaking is to call 

into play the best ebility regardless of institutional or 

nation~l boundary lines. 

Very truly, 

WICKLIFFE ROSE 

Unless objections are made or s~ggestions received the 

following resolutions 11•il l be incorporated in the minutes of 

the ~1R.,V rre oting: 

WHEREAS, The California Institute of Technology, 

Pasadena, California , presents a ~roposal to the 

International Education Board for nn approoriation of 

the funcJ.s needed to erect an observatory including a 

2O()-inch reflectin~ telescope involving the expendl­

turo of approximately $6 , 000,000; and 

VfHEREAS, The 'T'I"llstees of the California. Institute 

of Technology are to assume full responsibility for 

9rovlding the necessarv funds for the upkeep ond main­

tennnce of the observnvOIJ- includinp; the telescope, 

if constructed; and 

. 
' I 

f 
! 

1 
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HJT MDB 

WHEREAS , The Ce.rnec;ie Institution of Vfashington, 
D.c ., acting in cooperation with tbe California In­
rti t11te of ~1echnology approves the proposal and in­
dicates its willini:;nees to assist and cooperate in 
the undertaldng; and 

;VHEBEAS , 'T1r.e stAff cf the Mount Wilson Observa­
tory , Pasadena, California, under the control of the 
Carnegie Institution of Nashington , is in hearty ac­
cord with tl1e proposal and promises cooperati.on in 
the -program outlined; 

·!'HEBEFOBE, BE IT 

RESOLVED, '1'1hat the International Education Board 
he:ceby apTJroves in principle the proposal submitted 
by the California Institute of .Technology , Pasadena , 
Calif':nnia , to construct , if this should prove feni­
ible, ::,n observatory including a .ZOO-inch reflecting 
telescope to be situated at such place as imy be 
determim d by the Trustees of the ~alifornia Institute 
of Technolot·y 0.::1 the advice of a commit tee of re-pre­
sentati ve astronomers; and be it further 

RESOLVED , That the Executive Com:ui ttee of the 
International Educatioa Board. ~:ic, and it hereby is , 
empo\,t.;1·ed. ln its discretion to commit the Boo.rd from 
timt::: to time to appro 1riations to the Cc.1lifornia 
Insti tut·e of mechnology , Pasaden<--. , California , of 
sums not to exceed in the aggre~ate Six million Dol­
lars ($6 , 000 ,000) for t,he purchase of a site and the 
construction of an observatory including a 200-inch 
reflecting telescope with accessories and any and 
all other expenses incurred in making the observatory 
available for use , it being understood that the 
Trustees of the California Institute of Technology 
will provide the funds required for the o~eration of 
the ">Ornpleted observatory; ana it being stipulated 
that commitments by the Executive Committee under 
this authorization shall not be ma.de more rapidly 
than developments justify ; and be it further 

RESOLVED, That a. sum not to exceed Six million 
Dollars ($6 , 000 , 000) be , e~d it hereby is , appro­
priated to make this action effective , the appropri­
ation to be charged to the principal funds of the 
Bonrd. 
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International Education Board 
61 Broadway 
New York City 

Dear Mr. Brierley: 

I have your letter of June 6th and greatly 

appreciate the changes introduced by the Executive Committee 

in the resolution regarding the 200-inch telescope as dis­
cussed at tho last meeting of the International, Education 
Board. 

The proposed resolutions which I am returning 

herewith are in the DE.in most satisfactory. I merely suggeet 

for the consideration of Dr. Rose and his associates three 

additions a 

( l) After the word ''construct" in the first resolution 

the words '', if this should prove feasible~· ~Ii &61.Yieec'ble , .... . 

( 2) Before the words "it being stipulated" in the second 
res ol ut ion the word "and". 

( 3) At the close of the second resolution instead of the 

words "more rapidly than experimentation justifies" substitute 

the words "more rapidly than studies and experimentation justify. 11 

With these minor modifications the resolution 

has my most complete and hearty endorsement. I repeat my 

appreciation of the Executive Comnittee's favorable consideration 

of tho euggestions which I rm.de at their last meeting. 

Sincerely yours, 
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WHEIDl.AS, The California Institute of Technology, 
Pasadena, California, presents a pronosal to the 
International Education Board for an appropri~tion of 
the funds needed to e1·ect an observa.tory including a 
200-inch reflecting telescope involving the eX'.:_,endi­
ture of approxi~ately $6,000,000; and 

WHEREAS, The Trustees of the California Institute 
of Technology are to assume full responsibility for 
providing the necessory funds for the upkeep and main­
tenance of the observatory including the telesco~e, 
if constructed; and 

WHJl'...REAS, The Carnegie Institution of Washington, 
D.c., acting in co~perotion with the California Insti­
tute of Technology a:rmroves the proposal and indicates 
its willingness to assist and co6perate in the under­
taking; and 

WHEREAS, The staff of the Mo'Wlt Wilson Observa­
tory, Pasadena, California, under the control of the 
Carnegie Institution of Washington, is in hearty ac­
cord with the proposal and nromises co6peration in 
the program outlined; 

THEREFORE, :BE IT 

RESOLVED, That the International Education Board 
hereby a·,;nroves in principle the proposal submitted 
by the California Institute of Technology, Pasadena, 
California, to construct nn observ~tory including a 
200-inch reflecting telescope to be situated at such 

place as may be determined by the Trustees of the 
California Institute of Technology on the advice of 
a representative committee of astronomers; and be it 
further 

RESOLVED, That the Executive Committee of the 
Internn.tional Education Board be, and it hereby is, 
er-9.ov:ered in its discretion to commit the Bonrd from 
time to time to appropriRtions to the California 
Institute of Technology, Pasadena, California, of sums 
not to exceed in the neeregate Six million Dollars 
($6,000,000) for the purchase of a site and the con­
struction of an )bserva.tory including a 200-inch 
reflecting telescope with accessories nnd ru1y and all 
other expenses incurred. in rnakini · the observatory 
available for use, it being understood that the 
Trustees of the California Institute of Technology 

will provide the funds required for the operation of 

the completed observatory,"!~ being stiuulated that / 
commitments by the Executive Committee under this . 

authorization shall not be nnde more rapidl~r than f. ti, 
experimentation pustifr and be it further 
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RESOLVED. That a sum not to exceed Six million 
Dollars ($6 ,000 ,000) be , and it hereby is, ap~ropri­
ated to Il'k'll-:e this ection effective, the appropriation 
to be charged to the principal funds of the Board. 
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Dr . ·.iclcliffe ... <.ose, n ...,..e~aL. 
~ t r~+.~'-::".!..c.._+-i-,,.,_,...:i__ r 0 Si Q.e n , ~.!."Ct"tr:t:-1.nr<:.....L. 

61 B.t•oJ.c.:rmy , 
Ie\1 Yorlc . 

Dear Doctor Rose, 

universit;r Clul.>, 
Ire\·1 Yo1·k. 

J..:}l~il lo, 1928 . 

G.uct..tio.n Doa.rd., 

/0 

In rerily to JO-u.:J: re,""uest, I bei:; to surmnarize brie ly 

the chief ar0 nents favori i,:..: the construction of a 200-il: ch 

telescope c.nu. to outline the proced.ure in view. 

ll) 11he l0J-inch hooker tt;;;lescoric o · the l~ount ·.'lilson 0briervatory 

has sol vec1. many funclun 1;;Ht(:;..l L-stronomicoJ. ""nd. physical problems 

beyonc.. the reach of Oi.J.J: 60-inch r eflcc tor, 2.11d prepa.reu. ~h vmy for 

an a tt.__ck on still more i 1portan t .9ro blems that <J..em2.L1cl __;rc~dcr 

li0ht - atheri115 po\1er for their solution . • one tl eae outst::'.nu.i le 

c.iue stions L.l'G: 

(a) · The stru.ctu.re o:t' th univurae, callirl6 or more 

intensive study o the Cr.:.la.x of v1lllch om· solu.r sys te ,1 is 

r.1inute l)c:.rt, ""nd. e sl)ecie.lly oi' thEJ vast .. .-e ion of sp il•c:.l nebulae 

("islena. universes 11 ) be_yo 1d tl e Uilky ' .. 'c.J..,, ii e1·0 the 1:00-inch 

telescope has fixe tl1c di □ tt.n.ce of the tno ncarcct s_pi1·al n bulae 

at about one million litJ1t-;rears and. disclosed their true no.turo 

by :partiall y resolvi · them into stc.rs . It ha.8 c.,lso reve led. 

hU11d.rea.s of thousru1ds of mor·e remote spirals, many of uhich could. 

be analyzed. and. neo.sru·ed •.;1ith a lar..;er instrwn nt . 

(b) The evolution o · spi1•a.l nebul e, <...rtially su._., EJtcd 

by OUl' recent studies . 



(c ) The evolution of uto.rs, sho1 lirt; their orir_;in, sel.iuence, 

and. :physical ana.. chemical development throuc;hou t their life history . 

(a.) The constitution of matter, sinc1,; the e.r1ormously e:;rez..ter 

rans e in mass , telil.Jeratu.re, :p1.•ess1-U'e, and d.ensity of· the he~venly 

bodies :pre.3ents O1J1:>Ortm1i ties !'or d.iscovery iar beyond. tl1e 

possibilities of laboratory experiment . 

Scores of ot11er rn:oblerns calli!:10 for a la1\_;er telescope mi'-)1t 

be mentioned ii sriace _Jermi tted. . 

(2) Ho methocl of advancing science is so procluctive as the 

d.evelo1Ji,1en t of nev1 ana.. uore povrnrful instrurnen ts c.ncl ne thod.s of 

re search . _ .. lart_;cr telescope would not only fur rush the necessary 

6 ain in l i bht , space - penetration, and :photogrE~phic resolvine; 

:pov,er, but permit the ap:plic,.,tion of ideas and. devices dorivea.. 

chiefly from the recent fu.nd.ainental ad.va.nces in physics and. 

chemistry . These advG.nces , \Illich llL-ve sud.d.enly transformed. 

spectrosco:py from an emJ_)irical into an e:;::1:.,ct and r ational science , 

would. und.oubtcd.ly rend.er p ossible many nc1.·, d.i scoverie s 1.:i th such 

an ins trUJne nt . 

(3) The t i me is also es:pecially OIJ.QOrtu.ue becc:..use of recent 

enc..:;ineerinc and. o:ptical .1.)l'Ot,;.,ress, such as the clevelol)inent of 

fused. q_ua.rtz as a. very aclvantaceous substitute for GlG.ss , encl. 

the proof' now available tho.t the atuosplieric con<.d tions on I.tount 

1.!ilson <.O.rc sufiiciently rierfect to ei:rnit a la.t\;e increase in 

urie rhu·e to be fully utilized. . Hitherto, in the absence of such 

proof, increases in the size of telescopes have been made at the 

risk of d.efe.at by atmosJ;)heric disturbances . 
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( 4) A st-udy of the OIJtical pos si bili ties, v,1 ich d.erJend c llicn ly 

upon the promise of success in the manufacttu·e of o. 12 .. r.:;e (~uartz 

disc for the paraboloidal telesoope mirror, conviuces us tnat 

the diameter of this d.isc should be 200 inches . This would 

collect nearly four tirues as 111uch licht :::i.s the 100-iHch telescope 

l the lo.r_::;est ;7et constructed.), penetrate tv,ice as i'ar into space, 

and. reveal hund.recls of millions of ctars beyond. its ranc;e. The 

sho1~ter relative focal len..;th aclo_pted in our ne 1 desic....,:n a.nu. the 

:probable substitutio.D. of uartz for 6 lc..ss v,ould u'reo.tly i:nc1·eu...,e 

this uain, 1;1hich could. be still furtLer enhanced by the improvo1.1ent 

of :photo 0ra:.9hic 1,lat0s and. accessor~r D.pparatus . 

(5J The Jroceclure in viet, involves: 

(a) .:.. :preliminary stud.y, by a c;rou1J of tho ablest ex.L)erts, 

of all .orowisi:a..:; 1,1etl1ods of mal:in__; telescor,e mirror d.iscs of 

lar6 e dirunete/ 

(b, ryas uow seerns .9robablo, such a study sL.ou.la.. 1 oi.r1.t 

to the uoe of fused. quartz, tlle ne::t steJ.; v1olll.u. be an 0::-.!.Je1·i .• 1e .. _tal 

test of the possibilities of fused c.._uartz, and. the nc.nufuctu.L'0 as 

soon :::.s feasible of a 200 - inch l".J.irror disc . l have alr,:rn.u.y 

outli11ecl. to ~rou the ste_,s i 1 t!1io Y:)1·ocess, 11hich .1ou1a. bti carried. 

on und.er the -o...,rsone.l sun rvi si 011 of rr. c:;lihu Ti.i.o,~::::or: oi' the - ~ 

G0n . .:n•[:.l .::Jlectric •]0.11:uany . Sever·al years \,oulll be occul)iou. in 

th is \101·1::. 

( c ) -~ si....11.l t~1 e ous co ~1:pt at ive study, 'by a er our, of 

e::..cperienced. astr·onon1el'n, IJh:rsic is tn, OIJtic ic.ns, i .ctrwiwnt mal::ers, 

a.f.l.d. e:1__; .lne ers, of th8 var lous optical anci !".1echr.n:i.c L.l t_-...Lo cti uns 

involved in the <le sign oi' the telocco:;e 8.11<... cll its accesso y 



a_:;i]_)aratus, ,.ncl the .Jrc.. J.J C.l'~tion o:Z: ',Jo.d~in__; dra1:1i '1...,s :i.'or the 

noUJ.J.tirlf; 2.11d. do .. 1e c..8 soon E.s the C0LI)ldtion of a ~:mit .... ble :nirror 

disc mew :permit . 

(a.) A simul·taneous coupru.·ative study, by astronomers, 

:physicists, ·md Hle teorolo'--'is·ts f2.u1ilic::.r 1.-:i th the r.,erformance of 

the lar06st e:-cisti.11,___; telescoJes, of possilJle sites i·or· the 

instru.l!1ent, takirl[; i.11to account not o.nlJ the clea..rness c-w1d. 

st,:;aclinoss oi' the c1tr.10sI):1ol'e :::.t vc.r lous seasons thJ_:ouc;hout 

severc.l ~rear .-, but '.1ith <J:ue re e;_;o.i'U. Lo the special reg_uirements 

of the telesco_;,e, the .i:iatru·c 01' the J.:coblems in viev1, the efficiency 

of the observers, 2.nd tl~e intimu.te coopei"D..tion of such institutions 

as the },:ount Y/ilso11 Obsor·vatory ancl the Bridge and Gates Labora­

tories of the Cali.J.or~li:::i. Institute. 

(e) T'11e trincii 1)0 , rJolishi1~, Jnd fic;urinc of the lru.·t;e and. 

small mirror cliscs \/hen read.y . Tllis '.Jork, like; the cast in,; of the 

larc;e d.isc, must be clone at the site selected., because of the 

clifficult.7 of tr1::1.nsportinc the larr.::;e disc . 

( f) The construe tion and. erection of the tele sc o.J!e mounting , 

buildings, and. c;a.ccessory appar·atus . 

( 6) As you have rema1·.1.:ea., the most imJ;Jortc.n t rec;i_uirement in the 

co.rwtruction u11ci. o )0rati on oi the telescope is tho close co­

operation 01' the I.i.ount .filson Obs.::rvc.~to:.:·y and. the Galifornia 

Inoti tute . I f yoru· 1.Joa1·u. should u.eciQe to proviclc r:or the 

unclertakinc in accord.ance i.,i ·th tl1e viev1s e~::.1;Jr·e ssea. bJ your seli in 

our· rec..:wt co~1f'erel1ces, the follo"c,ing sch.e.;ie of 01\_,anization ,libht 

be sueLested : 



(a.) .: policy committee, c onsistinc of the Di.J:ec to.1.· of tlie 

lformfan Bria.__;e La.boru.tory oi Physics (lJr. tlobert A. I .. illi:i::0.11), tue 

Director o:C tho 1-Iou.nt ':Filson Observato.cy (Dr. ·.:alter s . ~ .. LLc.rns), 

and., if u.esL?ed., the \t.ci ter . 

( b) 1 d.irec tor, chooe~1 ·.1ith careful c onsiQer:... tion of the 

special knoi.1ledc.::0 rcc.._uirecl in the co.1.1struction ancl use of the 

telese:.O[le . 

(c) A rJer1 anent sto.:tf of observei·.J, assistants, and co 11mters . 

(a.} An ari·ar1ue1,1en t J;roviG.iric :;::or the intimate cooperc.ti on of 

the scientific ai.1d. teclwical sts .. ffs oi the Hount Hilson OPsorvatur~r 

anu. the Briu..6 e and Gates Laboratories . T.ilis coo1Jcll'""tion can now --
be assured. . 

(e) The t mporc.r.:r c..:1.9ointi1ent 1·rorn time to ti.1e of research 

associates , assisk .. nt:::, uncl fello ,s 1·rom institutions in various 

parts of the 1.1orld. whose inve.JtiL.;ations have especially CJ..Ua.liI'ied 

them to ma!::e the most efficient :possillle use of the 200-inch 

telescope . 

It t.;Jes ,1ithollt sa;yin_; t~ at this i strm,1ent □hould. b e 1 )loyed. 

for investi.....,ations beyond. the ran...;e of other tolesoo 1rns . '.1.1'.he 

:purpose in vie\/ is therefore 110t to d..u:plicate the instr1.uuental 

eLJ.ui:pment of the 1,:0U11t ·,"ilso.11 Observatory or other similar insti tu­

tions , but to provide lor the e~te~sion of astronomic~l ancl 

:physic""l re....,earclJ. into :t'ields nov, int..ccessiblc . 

(7) 1l1he best estimate of total cost I a;n - ov, in J.)Osition to 

offer is six million clollars , to be ex]_)e.ud.ed. over a considerable 

period ( probably from four to six or more years) . Thi El would. cover 

preli1ninary stua.ies of optic3l ro·blet.1s , <lesi0n, 0.. Sit ; 
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nanu.factu1· 01 .. ir1·or clisc s; optic 1 i.:O1·~.:; tern JOH' .. 1·y ,;.;,llcl 

per.ianent build.in ·s; tools, mc..c11inery, iY2.stru.'U1::mts, and q,pc.:.:-atus ; 

r08.C.. to site c-.n E:XJ,Jv se 0.L' trLllS]_)Or·tinc builc.d lG I. ateriaJ_s , 

11achi er.r, and instl'L1nients; CO.!. struction l"ct.n<l erection 01.· the 

t~lescope ~riL its ~ccesso ·ics . his estimate, ·.1tich does not 

i clucle endo . .1ent, is believed to cover the various co.1.rtin6 ences 

necessar·ily to be reckoned ',Iith in 

J:i a.. 
,. rnorc co ,1pltJt0 st t , ·nt re,:,ard.ir. some of the l)Ossibili ties 

of larce tolesco.._1es v..y oe ·oun .i.n _zy a1·ticle in the '..1n·il nu:. ber 

Ve1·y S irlCOl ely JOUl' S , 



Memorandum regarriing ~~ou.n t · 1i.l sgij 501et ObservPtor~ :Pasadena, ., . • i Iii• II 11..,_t J , 4"" 

California - Octoc..er 1, 1%~6 

Friday afternoon, Octo·ber 1, 1926, I went with 

Doctor Adams to the la.borutcry of the observatory which consists 

la.rgely of a main building for offices for the fifteen technical 

members of the staff, an unusual physical lacoratory for the ex-

1_'.)e"imental reproduction of uhenomena associated wi. tb the str1.1c ture 

of the sun ancl sta1·s, and an outicFl.l department for grinding the 

lenses used in the work, including the large reflectors now in use 

at Mount Wilson. 

While here I met Doc tor Hubl,le (a friend of 

J.1r. Shepardson) who is devoting his st.:tdies to the nebulae, and 

Doctor Vanlt.aaren who is working on the distances of the s ~a.rs. 

about two hours . 

We then took the bus for Mount i!ilnon, a ride of 

This included a climb of about nine miles on a 

seven degree road. to the top which is nbout one mile above Pasader.n . 

1.I:he cor1struction of this road has involved a large expenditure . It 

was first designed us a tr,'lil and the original apnaratus and building 

material wrre all brought up by mules . Later the trail wa~ widened 

for wagons and. still loter for trucks in order to mnke possible haul­

in5 equipment and materials for the 100-inch reflector . 

After dinner 11t the Inn we listened to an excellent 

illustrated talk on the work of tre Laboratory. I had known something 

of the stri1cture of the univorse of which the solar system is a P'irt, 

but had not known that this universe in its entirety was -probably a 
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spiral nebula and that there are some 135,000 such nebulae in the 

heavens , discovered through long time :Photographs. One such nebula 

was shown with the statement that it was probably from 850,000 to 

1,000,000 light years distant from the earth. With light traveling 

186,0',0 miles a second, or about 7,¼ times around the earth, it is 

practically impossible to conceive of e. distance light travels in 

850,000 ycnrs. 

;,e vir.i ted the 60-inch reflecting telescope and saw 

Ju~iter and then visited the 100-inch reflecting telescope then being 

used in making a 100 hour -photogra:phic exposure of one of the nebulae. 

This ap".)ara.tus is marvelous in its o;:-,eration, construction, and design. 

'l'he lnrge lens was ground by the laboratory and is resilvered about 

twice a year by the staff. The design of the ma.chine llnd structure 

were ,:,re1)ared by the staff. The clock raechani sm, inc ludinr.: t}:-,e la.rge 

accura.te gear for controlling the movement of the telescope, was built 

by the staff , anC:.. the result of tM s meant cutting the cost to about 

one-half the estimates submitted by manufacturing concerns . 

1.['he Observatory is ouen to the public Friday evenings 

and evidently attracts people from allpv 'r the v;orld . The weather on 

the evenine of our visit was very threatening, resulting in an unusu.a.lly 

small attendance of about 50. The part~, included a professor and his 

wife from Cambridge, 1!~ni!-;land , and a party of nine Ja.'9anese. 

'.le snent the night at the 11 t.:onastery 11 (men only), and 

in the morr.ing suv, the solar observatories, the bui 1.ding::; where Michelson 

of Chicago has been making ne\~· determinations of the velocity of light , 
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and is planning further rneasuremente with E.<. still longer distance. 

Incidentally Doctor Hale stated that the results of the :pa.st smnmer •s 

work by Doctor Michelson wore almost incredible, showing a probable 

error of only l part in 300 , 000 . We also saw the laboratory of 

Doctor Abuott of the Smithsonian Institute, 8.na the foundations for 

the new seismological laboratory. 

After breakfast we returned to Pasadena where I soent 

most of tbs morning with Doctor .Anders:m . We discu.ssed electro-

magnetic waves and he gave a mo~t illumine.ting statement of the -orogrer.s 

in this field from the predictions of Thor.Ipson through the v0rificetions 

of Herz and otllers, including the contributions of R. :: . Hood of Johns 

Hopkins and others . 

This is an excellent illustration of th, 11great simpli­

fications II tha.t finally emerge after the accumulation of studies of 

years in au,.arently unrelated fields . From tl:e minutely short hard 

cosmic rays, throu)1 the scale of 11 garnra rays,'' 11X-:lay£, 11 11ul tra violc t. '' 

11 light, 11 11 infra-red 11 and. the rclr tively lone: r::ys for radio broadcasting 

we have one anc,. the same phenomer.ro~ ; in other words, llillt and heat are 

but dif!erent 1.1anifostations of electro-magnetic waves of different 

length . 

Doctor .Anci!3rson and I th en vi d t,:d the Laborator,>7 where 

he ex?lained his receerch rork in getting unusual tem')eratures and otudy­

ing their spectra. thus r<mroducing phenomena of the heavens rmd enabling 

interpretation of the :phenomena shown by the sryec tro nhotography of the 

swi , stars. and nebulae . 
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I then met Doctor Pease who h.?s been responsible for 

the designs of the various observatories on Vount ''iilson. He showed 

me his ')la11s for a 25 foot ref lee ting tn le scone, a machine which vrith 

equinment will probably cost some eight millions. This design has 

been prepared to illu ... trate the fe.ct that such an a-pna.ratus c1m now 

be constructed, althoue:h the laboratory does not plan such a construc­

tion, nor doec it hnve any ,1nnn for securing the funds needed . 

Altogether m,y visH to . ount ·~ilson has inmric,saed me 

more than I can say with the unusu .. al opportunities that no·11J exist for 

adding to human knowledge . Here again is a laboratory that far excels 

that of any educ.'.?tionul inetituti::m. Doctor Hale e.nd his stnff have 

s iown a most daring ini tiatlon anll conception of vose-i ble nt.1dies, with 

reslllts alreudy secured th&.t more thnn justify the irrntallation r:md 

maintenance of this research station. In the desig11 of eq ... 1ipment the 

staff has shown unuaua.l ability and e;cceptional ski 11, couuled with an 

ingenuity that is very rare and has 'been most i;,roductive . 

E. J . T'norkelcon 

HJT l.1SD 
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Memorandum re Mount Wilson Observatory, California - March 26. 1928 

Mondey, March 26, Doctor Rose and I visited the Mount Wilson 

Observatory with Director Adams and Doctor Russell of Princeton University. 

Conditions for observing were so poor that the routine observations planned 

for the night were abandoned. Thie afforded e.n opportunity to use the 

100-inch telescope in viewing the moon, Neptune, a double star, a nebula in 

Orion, and a star cluster. While the conditions of the atmosphere inter-

fered with the vision, still we gained some idea of the design and powers 

of the instrument. 

Doctor Pease was at the Observatory and we discussed at some 

length his preliminary plans for a 25-foot reflector which he estimates will 

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

probably oe needed for endow1iEnt. Discussion indicated that while such a 

glass disc 300 inches in diamter would re impractical, still this disc could 

easily be rmde of l)yrex with v ery distinct advantages over glass. Fused 

quartz, however, WO llld be still better in that its coefficient of expansion 

is so low the instrument could be used for stellar observations at night and 

solar observations during the day. 

The question of location was ala:, considered and the judgment of 

of the group seemed to favor a study of this one item by a committee of 

astronomers. The next qu.estion was that of ovmership and control. This 

discussion brought out a number of interesting points. The consensus of 

opinion seemed to favor independence and freedom for the director, a group 

of trustees to administer tru.st funds and secu.re additional funds from tiim 

to time, and an advisory committee of astronomers to assist tho Director in 

mapping a ~rogram of studies. 

The discussion also brought out some of the weaknesses of 

university organization and ttoeeof the organization of Mo'Wl.t Wilson, and 
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indicated that further study should be given to these matters before a 

definite solicitation of funds is inaugurated. 

The construction of the proDosed telescope will extend the 

boundaries of knowledge regarding the heavens in enabling studies to be 

made of nebular structure at one extreme end the moon's surface at the 

other extreme. It was also shown that such an improved telescope would 

be more productive than the construction of new telescopes similar to the 

Hooker 100-inch located at other places on the globe. 

In the morning we saw the solar telescope and the plates being 

made of the sun's surface. the position and mcwement of sun spots, spectral 

studios of the sun's atmosphere, etc. 

On returning to Pasadena we visited Doctor Hale's private labor­

atory and sew his spectrohelioscope. We were told thst seven-portable 

machines of this type were now being built at the Mount Wilson Laboratory. 

Mount Wilson is the center of astro-physical work for the 

world. The development of the California Institute has benefited the work 

of Mount Wilson. While this group of scientists have a great program of 

studies under way, it seems clear that progress in our knowledge of the 

hee.vens will be very greatly advanced if in some WEJY the -proposed more power­

ful telescope can be made available. 

H. J. Thorkelson 

HJT MD'B 



February 21, 1928. 

Dear Doctor Hale: 

We are in receipt of your letter of February 

14, concerning the possibility of assistance toward the 

construction of a large telescope mitror, with the view 

of providing later for the construction of a telescope 

larger than the pres ent 100-inch Hooker instrl.llnent. It 

is a matter that interests us. 

discuss it with you. 

We shall be very glad to 

Mr. Thorkel son and I are 1 eaving about the 

middle of March - the 15th, in fa.ct - for a western trip 

which ought to bring us to Pasadena on or about the 25th. 

If you are to be in New York before we leave we shall 

be glad to see you here. If not, perhaps it may be 

convenient to meet you at Pasadena., where vre cru1 talk matters 

over on the ground. In any event, we shall be very glad 

of an opportunity to discuss it with you. 

Doctor George E. Hale, 
Mount Wilson Observatory, 
Pasadena., California .• 

Very sincerely yours, 

(signed) Wickliffe Rose 



C ARN EG I E IN STITU T ION O F WAS HIN G T O N 

MOUn ~11/,~~~ ~SERVATORY 
W. 1r. s f,Ag'r ~ £LIFORNIA 

J 

Dr. Wickliffe Rose 
President, General Education Board 
60 Broadway, New York City. 

Dear Dr. Rose : 

February 14, 1928 

The progress of recent research, 

especially in the study or stellar evolution, the nature and 

development of spiral nebulae, and the constitution and trans­

:tormat ions of matt er and radiation, has greatly emphasized the 

importance of large telescopes . In fact, the range of celes­

tial temperatures , densities , masses , and states of matter 

so enormously transcends that of the physical laboratory that 

many of the most :f'llndamenta.l advances in physics depend upon 

/6 

the utilization of these conditions. Moreover, we now have definite 

observational evidence that at such a favorable site as 'Iount 

'ilson a large increase in aperture could be made with confidence , 

whereas we forxoorly had to risk defeat through atmospher ic unsteadi­

ness . I have briefly discussed these matters in an article on 

"The ossibilities of Large Telescopes" , which I have asked the 

editor to send you as soon as it appears in Harper's Magazine . 

May I as.rwhether the General Education Board 

would consider the possibility of making a grant to determine how large 

a telescope mirror it would be feasible and advisable to cast, with 

the view of providing later for the construction of a telescope von­

siderably outranking the 100-inch Hooker telescope? Naturally , such 
t 
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a question calls for the discussion of many important matters, 

but I expect to go east in March and C(,uld talk them over with 

you then. 
Two possible methods of procedure have ocourred 

to me. A joint arrang-ement might be made with the Carnegie Insti­

tution of Vashington, or the telescope might be given to the 

National Academy of Sciences and o:r:erated under the direction of 

a com 1ittee of astronomers and physicists. I do not believe that 

the Carnegie Institution is in a position to make a large an-propriation 

for suoh a purpose, but it could certainly offer the services of ex­

perts acquainted w 1th the manufacture of glass and other quest ions 

involved. The National Academy could afford a still wider range 

of' teohnioal lmowledge, and also give the project a status more 

nearly resembling that of the Marine Biological Laboru.tory at Wood's Hole. 

In any event, the best axis ting knoriedge and experience, both Euro-

P8W1 and American, should be drawn upon in the design and use of the 

instrument. I am confident that whichever method were adopted, the 
or near 

Carnegie Institution would offer atAMount Wilson an adlnirable site 

and many other advantages that would greatly decrease the cost of 

building and operating the telescope. After working for sone years 

in the northern hemisphere, it might be transferred to a favorable 

site south of the equator. 

Ve have recently had a very satisfactory visit from 

Morgmi., who seemed to be fa.vorab ly impressed by the prospects for his 

work at the Califorllia Institute. 
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Trusting that you wi ll find my suggestion 

of some interest, and that in any case I may see you in Maroh, I am, 

with kind regards, 

Your s vary sincerely, ) 

~fr~ 



, 

February 27, 1928. 

My dear Doctor Millikan: 

I am sorry that I was not in the office when 

Professor Morgan called, but on returning I saw the correspond­

ence and at Doctor Rose's request sent the telegram of February 

21 in reply to your letter of February 16. This telegram 

reads as follows: 

11Any gifts for biology may be counted as part of 
the program to be presented at May meeting." 

I trust this answers the question you raised. I sincerely 

hope that you will secure the necessary funds so that the 

completion of this program rucy- be expedited as rapidly as 
• 

the initial steps were. 

Doctor Rose and I are looking forward with 

the greatest of pleasure to ouYvisit at Pasadena. 

With kind regards, 

Doctor R. A. Millikan, 
California Institute of Technology, 
Pasadena, California. 

Yours very truly, 



:C fl .r. r 1/;-' )rJ/f f' -
f;'ie 
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N w York, New York - Tuesday, April 10, 1928 

Dootot,. George E. l e (of T~ount Wilson Observatory, Pasadena, Ca.litornin)fC 

Following up the 8Ubjeet die~1aeed in conference with Doctor Hale 
on Mo.roh 14, 1928, no final conclusions 1er arrived at, but in a rather 
tentative way Doctor Hale gives the following indications: 

1) That if tunde were available for the propoa d telooeope it is probable 
they ohould wish to v et ownership of the Observatory in the Cal.if ornia 
In titute of Technology. If this should be done it vould work in eloaest 
harmony with the fount :Uson group, with tho In titute group in physics 
and chemistry, 'l'hio matter th croup would like to consider further before 
f ina.l deci ion. 

2) It ie pretty cloar that i! th& 300 inch reflector should be decided 
upon as tho definite gonl, it would be urrived t by u eeriee of stages, 
mo.king first a very omall reflector nnd perhaps throe or four reflectors 
being made before uooortnking tho 300 inch. Of "this eoriee a. 200 inch 
would lmo t certainly be mado s u laot st pin the evolution before under­
taking tho 300 inoh. F'or this reo.son it might bo o.<lvisable to set up the 
200 inch as the definit goal to b undortnken at the present time, leaving 
the question of the :300 inoh refleo'tor to be reoonsidered after completion 
of tho 200 inch. 

3) It would r quir roughly a.bout ;6,000,000 ·to mak und mount the 200 inch 
reflector with the smn.llor r fleotore thut would be mado ao etngee in the 
developm nt of th 1 rger one. It would probably r quiro an endowment of { 
an additional ,,2,000,000 to opornte the Obeerva.to:i.·y r.tfter completion. It 

ould be feneible to oonsidor financial nrrangomonte in three !orme : 

( ) Financing mor ly tho roflectore, which ,ould require roughly 
one-halt million doll are J 

(b) Financing the ref'laotor and mount in it, Ii th the sma.llor 
refleotoro, ubout ..,6,000,000; 

(o) [o.king a.nd mounting the ref looters nnd endowing operation, 
about ·0 ,000,000. In eo far ae ono can estimate roughly, 
completing n 300 inch reflector, mounting nnd endowing for 
operation would cost not less thnn vl5,000,000. 

(d) As to thods or procedure, throe or four things would 
h veto be dono1 

(1) First, ·thore is the ruatter or making the 
mirror. 'rhis is f undrunental. 

(2) The wholo plnn of mounting the mirror should be 
ma.tur d r.tth eoi ntitic onro nn<l calcu ion • 
Thie sohem might be matured while th mirror 
iB bing m de • 

.., (Appointment at Univerm. ty Club, 4 . 30 P . r . ) 



{3) 

(4) 
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Now York, New York - •ruesdn.y, April 10, 1928 {Cont.) 

Careful study should be mndo as to 1efinito location. Thie should be done by n gro11p or eoim1·tiats. and 
should bo carried out with gi·oat at , oientHic care, having in m;i.nd also the importanoo oi California 
Inetitut of Technology ond the present Fount Wilson 
Ob_aorvatory a.B fac·tors in tha eituo:tic.>n, 

A defini'to plun of organisa.tiol'l for- owning and 
ovoro:ting the Obaervatory ohould be umturod. Thore ar three possible prooeduroo• 

1 
a) 'l'ho proposed ObeCH'Vatu:ry1 might bo p;iv n 

to the Carnegi IncrtHutiou at \"iushington, 
which ovn and ope~ tee thu pro unt 
Obaorva.tory on IJount ,ilson; 

b) It might be voo·tod in tho Cnlifornia 
lnotituto of Technology; or 
. 

c) It migl~ be ~ested in aepnrate board, 
c1·aia:hed for th purpoae. 

•.ruursde.y, Ap~·il l "-• 1928 

\ 

~ootor §-eorge .:: . ~l&,, Do£,tor Robprt ~- Hi ".+J..lmu, and Doctor fil.llitun !!:• Noye a ot "{'At LTniverfJ ty f'lub 9,15 A. ',. PaQaden 
l) Since our ;,rovi"'1J.:;; int r"1:t w n. -,O' ·:f,1, !md lm.c! conf r·~nco 1th Doctor J. J. Carty~ l!r. Guno Dunn und wi·~h l)oc-toi· A.drone at Paendena by Long Distance. Ho, T ~"lt,..,.r .'·,~r~'I 1 Jotor · .. 1 Hbn 1 d ~o.lkea the matt r over. All oro in aGcord thnt th objoctive nt tho present time should be the 200 inch ,.. fl· ~tn • 

' 2) All were :.gi· ~d u.::n -t:1"t tho propooe(\(i,~,o ~~v to1~y ohould be voeted in th0 Inetituto of '.i:'ool-.n.:>lo y. 'r;11u wus tha judgmont von of Doctor Carty, who b a. member of th board or t,}ie "'1.:roo• io Inotitution in ~foshington . 

S) rt wo.e &greed by Doct,>r 1
1 lo an hin ,1.sao c :hi: e al o th~t it might be \ advian'blo to undartak at the proelln't time to r11ia only the fund neooea ry to produoo tho a0r1oc or mirrors and mount -th m. Dootor P le' s pr eviou l eeitil'nato for this had bun ,l6;000,ooo . Aft r tulkil'1g v 1th Gllllo Dunn a.e to increase in prices in work of th:!.e ohuraotor <Jille th& War, he thou8ht the eoet might run som hat beyond µC,000,000 - thut probably it would be somewhere bat e~n tG ,000, 000 nnd {~'7,000,000. 



April 13, 1928. 

Dear· Doctor Hale: 

I should appreciate it if you. would 

write ma an informal letter about the proposed telescope, 

in which you make all the essential points concerning 

-
the proposal in separate paragraphs as 1, 2, 3, 4, etc. 

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

WR/!:FA 

Very sincerely yours, 

(signed) Wickliffe Rose 



CARNEGIE INSTITUTION OF WASH I NGTON 

PAS AD ENA,CALI FORN IA 

Mr. H. J. T}torke SQll_, 

International Education Board 
61 Broadway, New York City. 

My dear Mr. Thorkelson: 

August 24, 1928 

Thank you for your telegram. I have 

also seen your letter of August l to Dr. Millikan, and am 

sending a brief report regarding the situation, which will be 

followed as soon as possible by our estimates for six months. 

Mirror Disk. The Observatory Council 

has held several meetings, and has had the aid of Dr. Anderson 

and the Advisory Committee, enlarged to include Messrs. Adams, 

Seares, Abbot, Michelson, Rus~ell, Tolman, Eps~ein, and Bowen. 

All of these g-entleman are here except Russell and Epstein, and 

we have had long letters from the former. We have also had ad­

vice from Dr. Frederick E. Wright of the Geophysical Laboratory 

and Dr. Frank E. Ross of the Yerkes Observatory, both ot whom 

are here, and from Dr. w. w. Campbell and Professor Edwin B. 

Frost, as well as from various members of the staffs of the 

California. Institute and the :Mount Wilson Observatory. As 

there haa been unanimous agreement regarding the general de­

sign of the telescope and the desirability of using mirror disks 

of solid f'used quartz (not a single person favoring Ritchey's 

cell ular oonstruotion), we have requested Dr. Elihu Thomson to 

proceed at once with his experiments in malcing and coating a. 

22-inoh quartz disk, to be followed by a larger size (suitable 
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tor use as one of the minor mirrors of the telescope) as soon as 

possible. Mr. Gerard Swope, President of the General Eleotrio 

Company, has telegraphed 

"General Electric Comp:i.ny will be delighted to do the work 
on the f'u.sed quartz lens under the personal direction of Professor 
Thomson who is nru.ch interested in it at manufacturing cost without 

any overhead for conmeroial or administrative expenses", 

and both Mr. Swope and PrOfessor Thomson have written us very cor­

dially and enthusiastically to the san:e effect. We feel very con­

fident that a suitable quartz disk can be made. If there should 

prove to be insuperable difficulties because of t:t:e thickness nec­

essary for a 200-inch mirror, we can almost certainly build it up 

out of several thinner disks cenented together. 

Optioal Design of 200-inch Telescope. The under-

lying principles involved in the design have been extensively stud­

ied, especially by Messrs. Anderson, Pease, Sea.res, and Ross, the 

last of whom has come out from the Yerkes Observatory for this pur­

pose. It has been decided to adopt the ratio F:3.3, which will mean 

a tremendous concentration of light and the possibility of photo­

graphing extremely faint stars, especially those constituting the 

s-oiral nebulae, almost all of w'hioh are beyond the reach of the 100-

inoh telescope. Such a ratio means a comparat ively small field of 

good definition in the principal focus, but Dr. Anderson and Dr. Ross 

think it probable that Dr. Ross (the best man in the country for such 

work) oan devise a special lens to go in fron,of the plate and increase 

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

est stars no lens will be used). Dr. Ross is so much interested in 
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this problem, and in several otoor optical devices which mey add 

enormously to the effioienoy of the 200-inch telescope, th.at he 

is willing to devote most of his time to this work during the next 

year. We therefore propose that he be employed for this purpose, 

as Professor Frost has cordially expressed his approval. 

Site. We have been fortunate in having the ad­

vice of Dr. Charles G. Abbot and of others who have studied the 

availability of sites in California and Arizona f or astronomical 

purposes. Dr. Charles F. Marvin, Chief of the Weather Bureau, ha s 

supplied many meteorological data and agreed to loan us several sets 

of recording instruments. Vle have selected and looked at three sites 

for immediate examination, and systematic astronomical observations 

are under way at two of them. These are Palomar, about 35 miles 

inland from Oceanside; Horse Flats, about 15 miles north of Mount 

Wilson; and Table Mountain, about 25 miles from San Bernardino, where 

Dr. Abbot bas had a station in operation since 1925 for the measure­

ment of the solar radiation. Two or three other points will be ex­

amined later. Dr. Anderson has devised a new method of measuring 

{instead of estimating) the quality of the definition, under a power 

of 600 diameters, and Mr. Ellerman is now using this method at r a.loma.r. 

Mr. Robinson, Dr. Anderson and I visited this very remarkable site 

last Saturday, and were as much impressed with its natural advantages 

and the extreme purity of the sky as Dr. Ad.ams, Dr. Pease, and other 

members of our staff have been. All of the observations so far made 

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

of the sky. The absenoe of smoke from any large city and of 

lights in the valley below are factors of importance. However, 

a long series of comparative tests, both astronomical and meteor­

ological, will be needed to settle the site question. 

Design of Telescope Mounting. Although working 

drawings should not be made until later, the general design of the 

mounting must be studied from all angles from the outset. The deter­

mination of the ratio of fooal length to aperture (F:3.3) and our 

decision to use a 40-foot Michelson stellar interferometer attached 

to the upper end of the tube, have defined two of the most important 

features in the design. In the study of the interferometer problem 

we have had the benefit of our experience at Mount Wilson, of Dr. 

:Michelson's presence here t his summer, and of the advice of Dr. Aitken 

of the Lick Observatory, a prime authority on double stare. He is 

convinced that if we oan build a 40-foot interferometer which can be 

rotated in position angle, it will be possible to measure more than 

a hundred spectroscopic binaries with extreme precision. This would 

give us for the first time accurate values of the masses and densi­

ties of the separate components of many double stars in various stages 

of development, and contribute in high degree to the solution of the 

problem of stellar evolution, as well as to many other problems bear­

on the constitution of matter. (The 50-foot interferometer under con­

struction on Mount Wilson is not suitable for such work, as it cannot 

be rotated in position angle). 

Several other general questions affecting the de-
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sign Of the mounting have also been settled, but much time must be 

given to the details, and later to the working drawings. 

Photographic Processes. We have ta.ken up with 

Mr. George Eastman am with Dr. Uees, Director of his Research Lab­

oratory, some fUndamen tal photographic quest ions. They are keenly 

interested, and will be deligh ted to study these problems for us. 

Some recent discoveries, whieh indicate that the s-oeed Of plates 

can be increased without decrease in the size of the grain, lead 

Dr. Mees to believe that an i 1)0rtant advance can be made. No other 

means of increasing the space-penetrating power of the 200-inch 

telescope is so pro~ising as this. Various other photographic 

questions, including improved means of sensitizing plates for various 

parts of the spectrum, should also be investigated. 

Auxiliary Instruments. The general study of 

instruments and devices for receiving, recording, and interpreting 

celestial images, undertaken in a broad way for the first time in 

accordance with our plan, is of the greatest importance. ~he re­

ceiving end of a telescope is at least as vital as the light-col­

lect ing end, and the only way to make rea;jly e ffe c ti ve use of a 

200-inch mirror is to provide the best possible means of utilizing 

the light it concentrates. 

Our original. scheme called for a large ma.chine 

shop, at least twice the size of the Mount \{ ilson shop. ·ve have 

decided, however, to fix the size of the shop chiefly by the require­

ments of the auxiliary a ,paratus, which ,neans that tools large enough 
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to build the 40-foot interferometer and other large auxiliaries 

will serve our needs. Most of the telescope mounting, which will 

demand much larger machine tools, can be built by \7arner & SWasey, 

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

capacity to keep up with the needs of the present Observatory, our 

first necessity will be a si nilar shop on the campus of the Cali­

fornia Institute. This cannot be in our proposed Astrophysical 

Laboratory, beoause of vibration from the planers and other ma­

chinery. We therefore wish to put up a one-story building for this 

purpose as soon as possible, and will include this in the estimates 

now in preparation. The developnent of the 11ount Wilson Observatory 

has been chiefly dependent upon the facilities for experi'rient afforded 

by its shops, and in the present case our need for such facilities is · 

&Ten greater, because of our general attack upon the problem of highly 

efficient auxiliary instruments. 

The estimates will follow as sog>n as possible. It 

will be advantageous to us to lcnow the date of the meeting when fixed, 

and the act ion when taken. We have succeeded thus far in keeping the 

scheme out of the newspapers, but some rumors have reached them in 

spite of us, and they are kee p ing quiet through courtesy and in antici­

pation of definite infonnat ion, which we have agreed to give them if and 

when your Executive Committee talces favorable action. 

11th .kind regards, 

Yours very sincerely, 



.iU.gu.et 27, 1928 

Thank JOU var:, ch tor 7our letter of Augu.et 

24. » it is cueto r¥ for tba oft1cera to consider firet 

in couf'erence before preparing a statement for tbe En­

cutive Oo:nmittee, I will appreciate receiving the oati tea 

you are now preparing aa aoon. a, conwuient. I delighted 

with tbe report., and Will 'be glad to tranami t eame to the 

Bncutive Comm1twe of the Intematlonal •ducation Board. 

With kind personal rep.rd.a, I 

Tery tru.17 your■, 

Mr. Qieor&9 I. Bale 
Mount lilaon Obeenator, 
Paudena 
California 

1 
( 



A 

CARN EG I E I NST T U TI ON OF WA S HIN GTON 

MOUNT WILSON OBSERVATORY 

PAS AD ENA,CALI FORN IA 

w.f10r 
June 14, 1928 

Dr. Wickliffe Rose 
President, International Education Board 
61 Broadway, New York City. 

Dear Dr. Rose : 

It seems to Mr. Robinson and ma that 

as rumors of our project are already floating about, in 

spite of our best efforts to prevent them, they are almost 

.... 

sure to reach the papers in some distorted or objectionable 

form unless we forestall them. We have therefore prepared the 

enclosed stateroont, which is literally true in all partioulars, 

and suggest that if you approve some form of publication you or 

Dr. Thorkelson revise it in any way that may seem desirable. 

It is a shane to trouble you with this at the 

very moment of your departure, especially after your long and 

hurried journey to Pasadena. But I am assuming that you can turn it 

over to Dr. Thorkelson or someone else, without spending any of 

your last crowded minutes upon it. Of course no publication wi ll be 

made if you prefer. Perhaps the references to the wor ~ of the 

telescope should be cut out anyway, but I included them in the hope 

of heading off the inhabitants of ,'l'ars t 

You will see that the object in view is not merely 

to forestall misrepresentation, but to give Anderson and others the 

necessary freedom in consulting those whose aid will be needed at 

once. u-. Robinson says that the Institute can undoubtedly advance 
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the funds neces sary for the sum-rer' s worn: . 'Ve expect to present 

the matter to t he trustees ve ry so on. 

1 hope that we sha.11 ult ima. te ly be able to 

justify in some degree the confidence you have so freely accorded 

us. We very deeply appreciate your enthusiastic interest and in­

itiative, without which such a project would not have had the 

slightest chance of success. You may be sure that we shall always 

be grateful to you and all your associates. 

With best wishes for a snlendid trip and ho )ing 

to see you set t led here for a long stay in the not distant ruture , 

1 am 

Yours very cordially, 1 ½-c.~ 



The California Institute, having established departments of 
graduate study and research in imthe,na.tics, physics, chemistry, 
geology, paleontology, and biolibgy, is now ta.k ing ste1, s to secure 
an astrophys ical observatory-. It is not intended to duplicate 
but rather to sup~,lement the equipment of the neighboring Mount 
Vilson Observatory of the Carnegie Institution o:f Washington, with 
which the Norma.:n Bridge Laboratory of Physics and the Gates Labo­
ratory of Chemistry of the California Institute have closely co­
operated for several years in a joint study of the constitution of 
matter. 

The chief purpose in view is to build and equip a reflecting tele­
scope, with an anerture as great as 200 inches if possible. Such an 
instrument would be much more powerrul than the largest existing tele­
scope, and would penetrate at lea.at twice as ;f'ar into s:paoe. It should 
reveal hundreds of mill ions of stars now out of reach, and enlarge our 
knowledge of the nature, distance, and evolution of the "island universes", 
shown by recent researches to resemble our own stellar system and to lie 
beyond its encircling girdle, the Milky Way. It should also add to our 
understanding of stellar evolution, and aid in the solution of funda­
mental problems of physics and chanistzy. In such a stuczy of the 
constitution of matter, the enormously greater rru:Jge in mass, tempera­
ture, pressure, and. density of the heavenly bodies offer opportuni-
ties for discovery far beyond the possibilities of laboratory experiment. 

The California Institute has appointed four members of its Executive 
Council, Messrs. Hale, Millikan, liroyes, and Robinson, to assume general 
charge of the projeoto The Carnegie Institution of Washi11gton, through 
its President, Dr. John C. Merriam, has promised close cooperation, and 
members ot the staff of the Uount Wilson Observatory will ,assist in the 
desi~ and construction of the telescope and in its use when oanpleted. 
An Advisory Committee, consisting of tm Director and Assistant Director 
of the Mount dilson Observatory, and other lea.ding astronomers and physicists, 
will aid the Observatory Council of the Institute in deter nining matters 
of pol~cy, and many e:l9')erts in other institutions will be clillled upon for 
advice. Through the courtesy of the Carnegie Institution of lashington 
:Dr. J. A. Anderson, a manber of too Mount Hilson staff, will serve as executive 
of .... ioer in direct charse of the projecto Jhile the necessary funds are 
being secured, he and his auut:atm::s:; associates will begin a comprehen-
sive stuccy of the many tecbh1oal questions involved in the design. and 
oonstruotion of the observatory. 
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0 
200 inch Reflecting Telescope 

Points to be included in formal request from the 
Trustees of California Institute of Technology 

I. The International Education Board is to provide funds ~e needed for: 

(a) a 200 inch reflecting telescope 

(b) Site including land and land improvements 

(c) Observatory and other necessary buildings 

(d) .AllXiliary apparatus 

(e) Other expenses in connection with ma~ine the 
observatory available for use. 

l 
j 
I 

I 
I 

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

II. The California Institute of Technology is to assume full responsibility for 
building the proposed observatory and is to provid.e the necessary funds 
for operating it after its canpletion. 

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

IV. In transmitting a formal request fra:n the trustees of California Institute of 
Technology to the International Education Board, it is suggested that 
the request include: · 

(a) Evidence of co-operation from t~e Carnegie Institution and the 
ste:ff of the Mt. Wilson Observatory. 

(b)Personnel of: 

l. Committee of representative astronomers to consider site. 

2. Committee on construction of reflectors. 

3. Committee on design of telescope, buildings, e~iipment,etc. 

(c)A budget of estimated ex:?enditures including: 

l. Expenses of committees 

2. Expenses of experimentation and manufacture of reflectors 

3. Expenses of land and land im,?rovements 

4. Expenses of buildings and telescope mountings 

5. hpenses of other equi'pment 

6. Contingent expenses 



SUPPLEMENT.AL UlFORMATION 

The formal request from the Trustees of the California In9titute of 

Technology will form the basis of the formal pledge of the International 

Education Board. ,After the pledge has been approved, formally executed and 

accepted the following procedure is suggested. 

Upon request from California Institute of Technology accompanied by 

full report as to the status of development, the executive committee of the 

International Education Board will consider and a.p~ropriate from time to time 

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

formal request. 

After such a.-ppropriations are authorized, p.e.yments will be made by the 

Int9rnationa.l Education Board to the california Institute of Technology upon duly 

authorized requisition and statement of account. 

The intention of this suggested procedure is to provide funds only as 

expenses are incurred and to enable plans and construction to develop without 

delay and without expense to the Institute. A. full accounting of all expenditures 

is expected but approval and payment of bills is the function of the Institute. 

Advances will be provided as needed. 



(Original in folder - Eng. 16 - British Astronomical Association) 

Carnegie Institution of Washington 

MOUNT WILSON OBSERVATORY 
Pasadena. California 

Dr. H. J. Thorkel~on 
Int~rnational Education Board 
61 Broadway, New York City. 

Dear Dr. Thorkelson: 

June 26, 1928 

Many thanks for yo11r letter. Kindly 

return my correspondence with the Astronomer Royal, and 

let me know to whom the proposed application of the 

13ri'tish A.stronomiclll Association, to which he refers in 

his letter to me, should be addressed. 

I think your welcome suggestion is cer­

tainly worthy of consideration and I am transmitting it to 

Dr. Anderson. the Executive Officer in charge of the Observa­

tory project. 

We intend to ask official action by the 

Inotitute trustees on the formal request to the Internstional 

~~ucation Board as soon as Mr. Fleming and others return to 

Pasadena. Meanwhile, several preliminary studies on various 

phases of the project have been undertaken. 

With kindest regards. 

Youra very sincerely, 

(Signed) GEORGE E . ILUJ£ 

V 



June 18,, 1928 

My dear Doctor Hale: 

Doctor Rose has left with me some cor­

respondence between you and Sir Frank Dyson of the Royal 

Observatory, Greenwich. England. If you wish to have this 

returned. I shall be glad to attend to it. 

I know you will pardon a suggestion that 

has occurred to me. In one of our conferences Doctor Adams 

mentioned the possibility of using quartz t~bea with flattened 

sides as elements for building up a mirtor. Would it not be 

feasible to draw hexagonal quartz cylinders of a desirable unit 

size and then by placing these next to each other build up a 

solid quartz structure for fusing? Feel at perfect liberty to 

put this suggestion in your wastebasket if you desire. 

Doctor George E. Hale 
Mount Wilson Obseryatory 
Pasadena, California 

lJJT MD13 

With kindest regards. 

Yours very truly, 

B. J. THORKELSON 
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t .F ANSON PHELPS STOKES 
1

, 'y6.a MASS A C HU Sf: T iS A VE NU E NW 

✓ WA S HINGTON, D .C. 

Dr. /ickliffe ose 
International Education Board 
61 Broadv1ay 
Now York City 

Dear Dr . Rose: 

June 19, 1920 

Your report of June 18th rosa,rcline- the pror1osod nev, telescope for 

the California Institute of Technology, and the accompa1zyi~ votes, a.re 

all admirable. I am really :perfectly delighted at the result of your 

conferences and of the furtner consideration of this important matter by 

the E:xocutive Committee . You can put mo down Eis heartny favoring tho 

project in the form nm·1 presented. I think we siiall be on much stronger 

ground as a result of our discussions , your additional conforcmcos, n.nd 

tho determination to gel~~dvice and cooperation of a broadly selected 

group of scientists . 

Again assuring you of rey appreciation of tho friendly spirit in 
form of the 

wnich you took my suggestions and critjcisms of the original proposal, I 

" 
run 

Sincerely yours , 



(Original in IE B Documents of Record - 1 1) 

, . 
Resolutions adopted by the Board of Trustees of the 

California Institute of Technology on July 5, 1926. 

I 

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

2) Th£lt the attached general plan of procedure, entitled "Astrophysical 
Observatory of the California Institute of Technology. Proposed Scheme 
of Organization, Construction, and Ooeration 11 , be apuroved, subject to 
any amendments that may hereafter be adopted by the Observatory Council. 

3) That in consideration of the provision of funds by the International 
Education Board for the construction of the Observatory by the California 
Institute of Technology as a part of its plant and equinment, the 
California Institute of Technology hereby agrees to assume full respon­
sibility for building the Observatory and to provide the necessary funds 
for operating it after itB completion. 

4) That the accompanying letter from the Observatory Council to the 
International Education Board, comprising a formal request on behalf of 
the California Institute of Technology for six million 9.-ollars for a 
200-inch reflecting telescope, site including land and land improvements, 
observatory and other necessary buildings, auxiliary apparatus, and 
other expenses in connection with m:tking the Observatory available for 
use, be approved. 

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

6) That upon the making of the above grant by the International Educa-
tion Board, and in accordqnce with its suggested procedure, payment of 
same to the California Institute of Technology shall be made from time 
to time as needed, ui:>on requisition, as construction work proceeds, and 
the California Institute of Technology shall render to said International 
~ducation Board each calendar six months, or more frequently if desired, 
a full detailed account of all expenditures ma.de on account of such 
construction. 

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

EDWARD C. BARRETT 
Secretary 
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-------COO:P!C:l?ATIO' OF CALIFORlJIA IlJST!TUTE OF l'EC ,CLOOY 1.:m CJ.Rt!EG E I 'STirUTI n 

(From orie;inal l'.'ooor<la) 

L. (.J , ( r' r ' I ' , /.t,/ ";' / 
I ' 

( ct 1 

Rosolutiono adopted b;t: tho Doe.rd of Trustees of the California lnatituto 
w- .. "<if ·~c1moiocy ..: sir;ne~ _by ~a.,:O.rd 6. l3arrett, July b, !02a." 

•••••••••••••• 

:5) 'l'hELt 1n consideration of the provillion o.f' ftmdo by the lntor ... 
m'l.~ional ":dttoe.tion Doard for tho oonstruotion of tho Obaorvato:i-y by 
the California Institute of Technology as a part of its p1o.nt and 
oquipmont., tho Cnlifornin Institute of 'i'oohnoloey hereby agroos to 
aosui:oo full reaponsibility for building the Observatory fl.lltl to 
provide the naoeesary fund3 for operntin5 it &J.'tor ite completion • 

................ 

~r01:~um re Califo~~a In .~ituto of ~o~~olo~l -
_!~_!.,n a by l'. J. rnor~"lson, ~runo -~1, 19213 • 

. . . . . . . . . . . .. 
Plan or Cooperation --·-----·--

L'ho ohio.f objoots of pl,ui o.r ooopera.tion l)e • on the Ca.rnevio 
lnctitution of 'rnahin{;ton nnd the California lnatituto houl boa 

( 1) To assure tho effootive utilization of tho kno-.1l dgo and 
experienoo of both institutions in the deeign, construotion; and oporation 
or ·bhe propooed Astrophyoionl Observatory • 

. . . . . . . . ~ ... 
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Telegrrun sent to members of the Executive Committee of the Carnegie Institution 

of Washington. 

Washington, D.C. 
May 11, 1928. 

Have just received from Doctor Millikan with authority Executive 

Council and Trustees California Institute cordial invitation to Carnegie 

Institution Washington to cooperate with California Institute in construction 

and ope:ra·tion of e. great telescope in case funds should become available for 

such a project S'fOP With this invitation there is expressed also the purpose 

of California Institute-to offer to Carnegie Institution Washington opportunity 

for members of tho staff of Mount Wilson Observatory to conduct investigations 

vii.th such a telesoope STOP I recommend that Executive Committee Carnegie 

Institution Wanhington approve acceptance this offer and express its desire 

to assist and cooperate in the proposed project STOP Your reply by telegram. 

at earliest convenience vlill be appreciated. 

John C • .Merriam 

(Una.niruouo approval received from Executive members voting and constituting 

a majority-). 



WESTERN UNION 

NIGHT LETTER 

DR. R. A. MILLIKAN, 
CALIF'ORJJIA INSTITUTE OF TECIDWLOGY, 

PASADENA, CALIFORNIA. 

Washington, n.c., 
W.AY 13, 1928. 

3 

EXECUTIVE COMMITTEE CARNEGIE INS'rITU'l'ION WASHINGTON BAS HEARTILY APPROVED 

ACCEPTAUCE SUGGESTION OF CALIF'ORNIA UTS'rI'l'UTE REGARDING COOPERATION IN' 

CONSTRUCTION .AND OP:'.l!RATION OF A <H'.1EATER TELESCOPE IN CASE FUNDS SHOULD BE 

SECURED !<'OR CARRYilm OUT OF' SUCTI A PROJRCT LETTER FOLLOWS. 

J.C. MERRI.AM 

·Charge to: 
Carneg;io Inst:i.t:ution of Washington 

Washington, D.c. 

Dr. R. A. Millikan 
California Institute of Technology 

Pasadena, California 

r1y dear :Millikan 1 

V.e.y 13, 1928. 

Following receipt of a telegram from you which presented to Carnegie 
Institution of Washington tho suggostion of oooperation relative to possibility 
of construction of a greater telescope , I transmitted to the Executive Com­
m.i.ttee of the Carnegie Institution of Washington the statement approved by 
the Executive Council end Trustees of California Institute. A copy of the 
statement as it is in my he.nda is inolosed herewith. 



The Exeoutive Committee of Carnegie Institution of Washing-con has 

given its official approval of acceptance of this offer ruid its expression 

of the desire to assist and ooopere:l:;e in the proposed project. 

4 

I am by this mail transmUting to Dr. Ho.le oopies of the several 
dooumants mentioned. with the statement that within such limits as seem to 

him proper they might be used in discussion of the greater telescope project. 

With my cordial good wishes, I am 

Dr ... iokliffe Rose 
61 Broadway 

New York, N.Y. 

l~y dear Dr. Roso: 

Very sincerely yours, 

(John C. Merriam) 

Washington, D.c. 

May 13, 1928. 

As you have been kind enough to discuss y,i:ch me recently questions 

oonoerning the possibility of a greater tolosoope, I run taking tho liberty of 
transmitting to you certain data relating to opportunity for cooperation end 
:mutual support in case a plan of this nature is developed. 

As bearing upon ponsibility of relationships between agencies con­
oernod with devolopmant of basic aspects or the physical sciences, I know you 

will be interested to learn that the Carnegie Institution has received through 
Dr . R. A. Millikan, by authority of the Executive Council and Trustees of the 
California Institute, a cordial invitation to cooperate with California Insti­
tute in construotfon and operation of e. greater telescope in case funds should 

become available to California Institute for carrying out such a project. The 

suggestion rooeive<'l from California Institute I have transmitted to the Execu­
tive Committee of Carnegie Institution of Washington, whioh acts for the 
Institution between sessions of the Board of Trustees, and have recommended 

that the Committee approve aooepte.noe of this offer and express its desire 
to o.ssiR-t and cooperate in ·the proposed project. Through official action the 

Executive Committee has given its complete e.nd hearty approval of the suggestion 
presented by California Ina·l:;i tute. 
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In addition to the action just mentioned. a oonnn.unioation has been 
received from Dr. Ade.ms ., Director of Mount Wilson 0bservo.tory o.t the Cnrnogie 
Institution, expressing persona.Uy a.nd on behalf of the members of the staff 
their desire ·to assist and cooperate in the proi;ram suggested. 

,Discussion of the proposed program does not leave room for doubt 
that, in connection w1.-th S\loh a plan concorning a gronter telescope as ha.s 
been discussed, California. Institute would be given full assist.e.noe and hoa.r-ty 
ooopera.tion of tho st!ll'f of :Mount Wilson Observatory, and ab the same time it. 
would receive the broader cooperation of Carnegie Institution of Washington 
as represented by i-l:;s various depart:ments and activities . In addition to 
these of'f'ioial and general statements relative to the situation, I may only add 
that whoever might bo interested could depend upon the se.:mo kind of inti.mate 
cooperation which has cha.re.cterized tho relationships which you and I have 
maintained through consideration of numerous significant projects in rooent 
years . 

With my cordial good wishes, I am 

Very sinoerely yours , 

(John c. Merriam) 

Excerpt from letter to Dr . Yfioklifi'e Roso, dated April 16, 1928, from 
~orge 'E. B:ai,e • 

. . . . . . . .. . . . . 
( 6 1 As you have remarked, the most important requirement in the con-

stri.iction and opera.tion of the telescope is the close oooporation of the Mount 
Wilson Observatory and the Ca.lifornie. Institute . If your Board should deQide 
to provide for the undertaking in aocorde.noe with tho view expressed by your­
self in our recent oonferenceo, tho followin.:; scheme of oreanize.tion might 
bo su~ge1.r~0d: 

(n) A polioy committee , consisting of the Director of the norman 
Bridgo Laboratory of' Physics ( Dr . Tiobert A. Millikan), the 
Dlreobor of the Mount Wilson Observatory (Dr. Walter s. Adams) , 
a.nd, if desired, tho writer. 

(b) A director , chosen with careful consideration of the special 
knowladee required in the construction G.nd use of the telescope. 

(o) A perma~ent ste.ff of observers, assistants, and computers. 



(d) Jill arrangement providing for the intimate oooporation of the 

scientific and technical s-t:;a:ffs of the Mount Wilson Obt:erve.tory 

and the Brldge and Ga·bes La.bora:tories. This oooperation oan 

now be assured. 

( e) The temporary appointment from time to ·t:.tme of resoe.roh 

associates, assistants_. end fellows from. institutions in 

vario1.1s parts of tho ·world whose i:nvestige..tions have es­

pecially qualified them to make the most efficient possible 

use of the 200-inch teleaoope. 

It co~rn without saying that this instrument should be employed 

for investications beyond the range of other ·telescopes. The 

purpose in view is therefore not to duplicate the instrumental 

oquipmont of the Yoimt ,~rilson Observatory or other similar 

institutions, but to provide for the extension of astronomical 

and physical research into fields now inaccessible • 

• • • • • • • • • • • • 

--------------------------------

(1/7/57) 
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MOUNT WILSON OBSERVATORY 

Pasadena, California 

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

Oen tlemen: 

July 6, 1928 

On behalf of the California Institute of Technology, and 

in conformity with resolutions adopted by its Board of Trustees on 

July 5, 1928, we beg to present a formal reouest for a grant of six 

million dollars, or so much thereof a.a may be necessary, to provide 

funds as needed for: 

l) A 200-inch reflecting _telescope. 

2) Site, including land and land improvements. 

3) Observatory and other necessary buildings. 

4) Auxiliary ap:ga.ratus. 

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

The total funds so ~rovided are not to exceed in the ag­

gregate six million dollars ($6,000,000J and the International Educa,­

tion Board is not expected to provide funds for any other pur~oses than 

those here indicated. 

The California Institute of Technology is to assume full re­

sponsibility for building the proposed observatory and in accordance 

with the accompanying resolution of its Trustees, the Institute agrees 

to provide the funds necessary for opera.ting the observatory after its 

completion. 

lt is understood that if experience should show at any stage 

r .... . ' 
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of development that the undertaking cannot be carried to successful com­

pletion. no further expenses will be incurred by the California Institute 

of Technology. and no further funds will be provided by the International 

Edu.cation Board. 

The Trustees of the Insti tu.te an-preciate that the International 

Education Board recognizes the importance of securing the cooperation of 

the Carnegie Institution of Washington and the Mount Wilson Observatory 

in this project. They have requested such cooperation. and it has been 

fully assured by the action of the Executive Committ ee of the Carnegie 

Institution of Washington. transmitted on May 1;. 1928 by President John 

c. Merriam to President Wickliffe Rose. Conies of this correspondence. 

together with copy of a letter from Dr0 Walter S. Adams. Director of the 

Mount Wilson Observatory• indicating his desire for coo"Oeration. are 

attached. 

The general plan of procedure. presented by Mr, H le to the 

Trustees of the California Institute and to President Merriam and 

Dr. Adame of the Carnegie Institution of Washington. is shown in the 

enclosed memorandum entitled 11Astrophysical Observatory of the California 

Institute of Technology. Proposed Scheme of Organization. Construction. 

and Operation. 11 This has been approved by the Trustees of the Institute. 

and by President Merriam and Dr. Adams 0 The Trustees of the Institute 

have anpointed and fully empowored the Observatory Council as named, 

and have authori2ed it to represent them and to act on their behalf in all 

negotiations· with the International Education ~oard. Dr. J. A. Anderson. 

a member of the staff of the Mount Wilson Observatory. has been chosen as 

the Executive Officer of the Astrophysical Observatory during the period 
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of construction, and arrangements have been made to secure the assist­

ance of other members of the Mount Wilson Observatory staff as needed. 

The various Comrni ttees chosen to assist the Observatory 

Council and the Executive Officers, as tentatively selected chiefly in 

conference with President Rose and Dr. Thorkelson. are as follows: 

Advisory Committee ( to meet from time to time with the 

Observat.ory Council and assist in the determination of questions of 

policy): 

Dr. Wa,lter s. Adame, Director of the Mount Wilson 
Observatory. 

Profe'Ssor Frederick H. Seares, Assistant Director 
of the Mount Wilson Observatoryo 

Professor Henry Norrie Russell of Princeton Uni-
versity. 

Dr. Pauls. ~~stein of the California Institute. 
Dr. Ira s. Bowen of the California Institute. 

Comm1 ttee on Site. The members of the Advisory Cormni ttee 
and 

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

Dr. Robert G. Aitken • . Assistant Director of the Lick 
Observatory. 

Professor Charles F. Marvin, Chief U.S. Weather Bureau. 
Dr. W. S. Humphreys. Professor of Meteorological 

Physics, U.S. Weather Bureau. 
and members of the staffs of the Mount Wilson Observa­

tory and the Norman Bridge I.Aboratory of Physics. 

Committee on Mirror Discso The Advisory Committee and 

Dr. Arthurs. Ilay. Director of the Geophysical Labora­
tory of the Carnegie Institution of Washington. 

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

Dr. G. K. Burgess, Director of the Bureau of Standards. 
Dr. Elihu Thomson, Director Thomson Research Laboratory, 

General Electric Company. 
Mr0 Ga.no Dunn. President of the J. G. White Engineeri~ 

Corporation. 
Dr 0 Francis G. Pease, Mount Wilson Observatory. 



International Education Board -4- July 6, 1928 

Committee on Design of Ttlescope Mg:gntigg and Observatory Buildin~. 1
1

1 
The Advisory Committee and 

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

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

Professor R.R. Martel, California Institute. 
Dre Francis G. Pease, Mount Wilson Observatory, 

and other rrembers of the staffs of the Mount Wilson Obser­
vatory and the California Institute0 

Committee on Auxiliary Apnaratus. The Advisory Cormnittee and 
Dr. Albert A. Michelson, University of Chicago. 
Dr. Charles G. Abbot, Secretary of the Smithsonian Institu­

tione 
Dr 0 Willis R. Whitney, Director Research Laboratory, General 
Electric Company. 

Dr. Frank B. Jewett, President Bell Telephone laboratories. 
Dr. C.E.K. Mees, Director Research Laboratory, Eastman Kodak 

Company. 
Dr. Frederick E. Wright, Geo-physical Laboratory, Carnegie In­
stitution of Washington. 

Dr. Frank E. Ross, Yerkes Observatory, Univ~rsity of Chicago. 
Dre Joel Stebbins, Director Washburn Observatory, University 

of Wisconsin, 
and members of the staffs of the Mount Wilson Observatory and 

the California Instituteo 

Cons}2-l tan ts, 

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

Dro .Albert A. Michelson, University.of Chicago. 
General J. J. Carty, Vice President, American Telephone am 
Telegraph Com"99-nyo 

Mr. Gano Dunn, President, J. G. White Engine ,~ring Corporation. 
Hon. Sir Charles A. Parsons, Londono 
Vio Char lee Fabry, Director General of the Institute of Optics, 
Paris. 

Senator Antonio Garbasoo, Director of the Galileo Institute, 
Florence. 

Sir Herbert Jackson, Director of the British Scientific In­
str'l.lment Research Association, London. 

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

The Director of Repsold & Comuany, Hamburg. 
Professor F. Paschen, Director of the Physico-Technical In­
stitute, Charlottenberg. 

Sir Robert Hadfield, London. 
Sir Horace Darwin, Dll'ector, Cambridge Scientific Instti.J.rmnt 

Company. 
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Consultants. (Continued) 

Sir Joseph E. Petavel, Director of the National Physical Labora­
tory, Teddington. 

Professor Pieter Zeeman, University of Amsterdam. 
Dr. H. F. Newall, Director of the Solar Physics Observatory, 

Cambridge, England. 
Dr. S. J. Plaskett, Director, Dominion Astrophysical Observatory, 
Victoria. 

Dr. George K • . Eurgess, Director of the :Bureau of Standards, Wash­
ington. 

Dr. W.W. Campbell, Director of the Lick Observatory. 
rofessor Edwin B. Frost, Director of the Yerkes Observatory. 

Professor Frank Schlesinger, Director of th~ Yale Observatory. 
Professor H. D. Curtis, Director of the Allegheny Observatory. 
Dr. V. M. Slipher, Director of the Lowell Observatory. 
Sir Gilbert Walker, lately Director General of Observatories, 

India. 
Professor Harlow Sh play, Director of the Harvard Observatory. 

Most of the above Consultant• have been chosen oocause 

of their proficiency in instrument, o~tical, or engineering design. 

Other Consul tan ts, including adc1i tional astronomers and phys id. sts, 

will be added later. 

In preparing the preliminary budget of estimated expenditures it 

must be understood, as already explained to President Rose and Dro 

Thorkelson, that the figures are necessarily very rough approximations, 

especially tr.ose relating to the manufacture of the large mirrors. 

1. Expenses of commi tteee, including cost of travel, salaries of 
assistants, astronomical and meteorological instruments for 
simultaneous comparative tests of promising sites, etc. $ 50,000 

20 Enenses of experimentation and manufacture of telescope 
mirrors, including tr-e making of discs of fused quarts 

(and possibly of Pyrex glass as an alternative) of diam­
eters increasing from 24 inches to 200 inches (all to be 
used in the Observatory); electric furnaces of various 
sizes for melting, coating the surface, and annealir.g 
quartz discs; transformers and other electrical appara­
tus; tests of the o-otical and mechanical properties of 
the discs; superintendence and skilled labor; ontical 
and testing shop at the mountain site for grinding, polishing, 
and figuring the 200-inch disc 1 with all special,tools and 
ms.chinery for this purpose; salaries of opticians; optical 
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work on smaller mirrors at the Mount Wilson Observa-
tory o-otical shop (where the necessary grinding machines and 
other tools are already available); end. other expenses 
involved in the completion of all mirrors reauired for 
the 200-inch telescope (including two 60-inch mirrors 
attached outside the tube for solar work and ultra,.. 
violet stellar spectra). $1,150,000 

3. Purchase of site, of sufficient area to afford ade­
quate protection from neighboring lights, vibration, 
etc; construction of road to site; telephone lines; 
pumping plant and reservoirs for water-supply; power­
house, transformers, power lines and other electri­
cal equipment; houses and furni tu.re for astronomers, 
engineers, and other members of staff; fire :protec­
tion, including fire breaks and machinery; and other 
expenses of land improvement. 

4. Design, construction, transportation, and erection 
of telesco~e mounting and steel building with re­
volving dome~ with all motors, wiring, and standard 
instrumental attachments and equipment; foundations, 
piers, and other masonry;~d other expenses con-

f:.00,000 

nected with the completion of buildings for instru- A 
ments at the mountain ~itei]e.etrophysical laboratory 
on the campus of the California Institute, with pro-
vision for instrument shop and tools,- research rooms, 
offices for scientific staff and computers, equip-
me nt for graduate instruction and research, and ade­
quate facilities for the measurement, reduction and 
preservation of astronomical end spectrosconic photo­
graphs, and the study and interpretation of observa-
tional results. $2,700,000 

5. Expenses of developing suitable instrumental devices 
and methods for reoo rding, analyzing, measuring, and 
interpreting astrophysical phenomena, and the provis­
ion of the best forms of spectrographs, gratings, 
prisms, interferometers, thermocouples, photoelectric 
cells, radiometers, microphometers, photographic 
plates and apparatus, rneasuting machines and other 
instruments and means of assuring the most efficient 
use of the 200-inch telescope (most of this apparatus 
would be attached to the telesco-pe, but some of it 
would be used in the laboratory for the interpreta-
tion of observational results). 4oo,ooo 

6. Contingent expenses. 1,100,000 
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1) 

2) 

3) 

4) 

5) 

6) 

Exoenses of 

Expenses of 
facture of 

Expenses of 

Expenses of 
mountings 

Exoenses of 

Summary of Preliminary Budget 

committees 

experimentation and manu,-. 
reflectors 

land and land improvements 

buildings and telescope 

other eouipment 

$ 50,000 

1,150,000 

600,000 

Contingent exoenses 

2,700,000 

400,000 

1,100,000 

Total $6,000,000 

In -preparing this formal request, the sug,,ested outline 

given us by President Rose has been closely followed. 

Very respectfully yours, 

(Signed) GEORGE E. HALE 
ROBERT A. MILLIKAN 
ARTHUR A. NOYES 
HENRY M. ROBINSON 

Obs P. rvatory Councilo 



GI.OMGl: E, VJNCEN1' 
PR.£8IOEN'f 

AOG&R S. GREEN£ 
VICE PRESIDENT 
IN TAR EAST 

NORMA 8. THOMPSON 
SECRETARY 

L. G. MYERS 
TREASUR!:Jl 

G&OR.GF. J , BEAL 
COMPTROLLER. 

JO HN D . ROCK.ttFEJ.LP.)l, JJt, 

CHAIRMAN OF TH~ BOARD OF TRU8T.E.lt5 

THE ROCKEFELLER FOUNDATION 

Aty dear Mr. Arnett:-

DIVISION OF M1':DICAL EDUCATION 

RJCHARI> M . PEAR.CE, M.O, 
DIRECTOR 

E, PARIS (8) 

July 9, 1928 

VICE PRESIDENT lN >:UROPE 

GEORGE W. BAKEMAN 
ADMINISTRATOR 

T. CROMPTON 
COMPTROLLER 

CABLE ADDRESS" ROCKFOUNO" 

TELE.PHONio~: i'Lvsf.E 92·08 

ELYSE.£ ll2•09 

I have read the memorandum of June 18th with respect 

to the negotiations with the authorities of the California 

Institute of Technology and have examined carefully the proposed 

form of resolutions to be incorporated in the minutes of the 

May meeting with respect to the new reflecting telescope. I 

think the Officers have safeguarded all the points which were 

raised in the discussion at the May meeting. 

approve the proposed form of resolutions. 

I am prepared to 

I am sorry to have missed seef ng you. here. 

your trip was in every Vl8:Y successful. 

Atr. Trevor Arnett, 
President of the 

Yours sincerely, 

George E. Vincent. 

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

I hope 



July 13, 1928 

MY' dear Profetaor illtkant 

l desire to acknowledge 

the fo a 11c; t1on to the lnt tion 

ot th Californl lnstltute ot ochnoloo, tor an 

ap pri t1on ot ix l lon Doll • tor the con-

a tructlon e u1 nt, etc. ot 200-inch reflecting 

teleaoo· e 

'.Pbe ottlcera noY 

b ent tor the Ullll8r w.t upon t 1 r r turn in the 

f 1 bis commanic tion 1th enclo8'11re wlll be 

for ta.rtbor ttention. 

1no rely 7our, 

rofe1 o bert a. 1111 w BR\Ef LEY 

t ileon Obeel"1'&tory 
Carne 1 Institution of asb1ngton 

C 1forn1 
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(Original in folder - Eng. 16 - British Astronomical Assoc.) 

Carnegie Institution of Washington 

MOUNT WILSON OBSERVATORY 
Pasadena, California 

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

My dear Miss Bruen: 

July 14, 1928 

Please accept Dr. Hale's 

thanks for your letter of the 9th and the 

return of the correspondence with Sir Frank 

Dyaon. 

(Signed) 

Yours very truly, 

F. LOUISE GI.ANETTI 
Secretary to 

Dr. George E. Hale. 



July 9, 1928 

My dear Doctor Hale: 

Your letter of June 26 addressed 

to Mr. Thorkelson is receiYed while he is away on vaca­

tion; it will be brought to his att ntion on his return 

to the office. 

We are enclosing your correspondence 

•1th Sir Frank Dyson as you request • .An application for 

aid from the British Astronomical Association may appro­

priately be addresaed to the International Education Board, 

Mr. Trevor Arnett, President, 61 Bro~dw~, New York, New 

York. 

Doctor Georie E. Hale 
Mount Wilson Observatory 
Pasadena, California 

Enc. 

MDl3 

Very truly yours, 

GENERAL EDUCATION BO.ARD 

By Mildred D. Bruen 
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De ctor Ad . : 

You po ly s in Sci nee" 
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all tirn c 11 t ri ert nt to 

obscrvat cy robl • 

ith kin t 

, Dir ctor 
toey 

i 

itchie 

t be b111lt 

ve :rou 

If o-. I uld 

V la'bl at 

th 0-inch 

d • 



t ~ 928 ,,., . 
Der r . b voiae; 

I m nclooi X'Bt d t 0 1t I be r -

c nt e to t r t 

thi ll. I to t c-

it tl , California Institute. 

f i n t Col-

ic t 11th 

th lett, r le 0 

hi tu.: n 

t olut r COl d 

C 1• I • h i 

.r th; t UJ.} to t 

M nt of tl In t1 tuto. co ts o 

tl l tl)Y C it • 

I ll.d our co d 

eti n 

t ft,r t 

• I th t r. ri rl wlll 1th 



.r. 2 2-.:'>. 1928 

fore o olution to b 3 pte by the 

cutiv Co 

Ci tin cl u.r C tion. I · , 

lY yo • 

r . 
26 



(Original in 355, under Thorkelson) 
G. E. B. FILES 

Allgll. t 27. 1928 

D nr Dcctor Rose: 

• 
v made rey ir dr ft· a memoran :u...~ o tb 

cutive Co tt e of the Educ-tion o d r g d 

the tee cope. are movin quite rapid xcel ent 

I 

committees have b en appointed. M~. erard Swope, Preaident 

of the Genera Ele:tric Company, ha te egraphed 

"Gen ral El ctr c ompa.ey will be del ght d t do the 
work on th f'used quartz lens under the pe · onal 
directi•n of Profeseor Thomson who is mu.ch inte. ested 
nit ~t ma.nufac in cost i hou an;r o eh d for 

commerci or adm1ni"tr ti e expen s 11 • 

e tain decisions hav n r ach ne -- he r tio 

of foca 1 th to app rtur 'F:3. ) and nno - 0 us 4o-

t rot- ing ch 0 ellar interfero ter. 

"for the fir t time accurate va ue of the ma 

They will gt 

and d n itie ot 

th•" separa. e componen s of many oubl ehrs in variou 6 

of development 11 • Hale ha rec ntly aken up 

of the Eastman Labo ory some E tm,_~n and Doctor Me 

pho ographic qu.e•· ion . ecen~ discoveries indicate that the 

peed of the plates can be ncrea ed without eere e in the 1.z 

o the grain. e have recei ed a budget (totaline $6,000,000) 

of e tim ted exp ditures, and e pee hortly tor ce a udg t 



Doctor Wickliffe Rose -2- August 27, 1928 

of expenditures for th~ next six months. I hope we can bring 

this matter up to our Executive Colllllittee very soon. 

submitted to Mr. Debevoise a copy of my first draft. 

With kind egaJ"ds, I am 

Your~ very truly, 

Doctor Wickliffe Rose 
c/o Internat onal Education Board 
20 Rue d la Bawne 
aris, ]'r nc 

HT MVK 

R. J. THORKEI SON 

I have 



M7 d ar Mr. be-voi : 

'l'bank you • ry uch tor your letter ot Auguat 

2a. re rdin& the Ca11forn1 telaacope. Doctor Ital• 1• pr•-

aring an will aoon sand s wdget ot xpend1tur s :for the 

next aix onthz. t le r in ic tea ey con iderable 

progrea ln aetUing queeUon• of fundamental importanee which 

will e:zp elite th 1f0rk ot t variou c tt • 

ey truly your • 

r. Tho • DebeToi .. 
26 ro q 
lf • York Cit 



2G Broadway 
Xew York ' / 
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MOUN WILSON (i>BSERVATORY 

PAS AD ENA,CA41 FOR N IA 

Mro H. J. ThorkBlson 
Treasurer, International Education Board 
61 Broadway, New York City. 

My dear Mr. Thorkelson: 

August 29, 1928 

In accordance with your request a 

oare:f'Ully prepared budget, including expenses to date and es­

timates for a future period of six months, is submitted here­

with by the Observatory Council of the California Institute. 

The work has advamed more rapidly than we anticipated, re­

sulting in a reduction in some of our estimated expenditures 

and an earlier need for others. This progress has been due to 

the following reasons: 

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

:fund by one of our trustees, and the prompt and unanimous 

ratification of the terms of the fornal request to the Inter­

national Education Board by the Board of the California Institute. 

(2) The advance by the Institute of the sum of $25,000., permitting 

work to be undertaken at once, in harmony with the suggestion made 

by yourself and Dr. Rose. 

(3} The cordial and oom)lete cooperation of the Carnegie Institution 

of Washington, including esident Merriam and the Executive Com­

mittee; Director Adans, Dr. Anderson, Dr. Pease, and the rest of the 

staff of the Mount Wilson Observatory; and Dr. DBiV and Dr. Wright of 

the Geophysical Laboratory. 

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

Committee, and all their associates and advisers, as to t'he desirability 



Mr. H. J. Thorkelson -2- August 29, 1928 

of making the large mirror dislc of fused quartz, in aooord.ance with 

a plan of procedure worked out with Dr. Elihu Thomson and his asso­

ciates in the spring. 

(5) The im.inediate and oordial agreement of the General Electric Comp:i.ny 

to permit this work to be done under Dr. Thomson's personal direc­

tion a.t "manufacturing cost without any ove mead for com1rsrcial or 

administrative expenses", and its prompt beginning at the Thomson 

Research Laboratory at West Lynn in July. 

( 6) The progress of this work, whioh has been much more rapid than 

was considered possible last spring, as indicated by their present 

hope to complete a 60-inoh disk and begin on a 100-inoh disk before 

next May. 

(7) The fact that all the msnbers of our oorrmittee on the disk have 

cons to Pasadena without oost t.o us, thus saving time and expense. 

(8) The fact that Dr. Frank E. Ross of the Yerkes Observatory was 

willing to come here at onoe, thus enabling us to settle the general 

optical design of the telescope in harmony with the hopes of our 

entire group and to secure his services during the coming year in 

working out mathematically the details of the design. 

(9) The aid of Messrs. Michelson and Aitken in connection with the 

proposed 40-foot stellar interferometer, now shown definitely to 

be of the first importance as the largest and heaviest attachment 

of the telescope and fixing the necessary character of the telescope 

tube and other features of tm design. 



Mr. H.J. Thorkelson .A.ugu.st 28, 1928 

( 10) The discovery, through comp:1,rative astronomical observations 

by Dr • .Anderson's new mthod of precision, of an easily accessible 

site decidedly superior to Mount Wilson, and tha possibility that 

a still better site may be found as the result of the tests now 

in progress. 

(11) The fact that by cabling members of the Mount Wilson staff who 

were attending the meeting of the International Astronomical Union 

in Leyden, we have been able to secure quickly and at small expense 

a large amount of sp:3oial infonnation needed from observatories, 

laboratories, and opticians in Europe. 

In consequence of these and other considerations, 

we are in a position to proceed at once with various features of the 

work which ~ight have been expected to come later, and our estirnates 

have been prepared accordingly. 

In certain respects the most vital feature of the 

whole undertaking is the study of auxiliary apparatus and methods. If 

pushed forward in harmony with the procedure approved by yourself and 

Dr. Rose, and by all of our group, this plan will quickly yield results 

serving not only to increase greatly the power of the 200-inch telescope, 

but also to find immediate application at the Mount Wilson and other 

observatories and in the Norman Bridge and other laboratories. 
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10. a ln tho line t - t d 
roxmtely 5n. s r 
f det iled Of 

11. o 11 • ot1ons - th t t'h 

having the higbeat all move in tbe neral direction• 

ond, 1, bat ion of n ol r dam, 
te tio, itter nt having ita own 

l.2. me d o r th:, n rs, 
MV • nal impo in 
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or s, the e rea 
, octi the mothod of' detom!ming the 
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neas as tbe e:,e, gives t~ d tance 
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0 IHI 18 iff eno ously ~• 
d 1ntr tU03B. 

h o into tor r o di ter of 
seven g ont1rmi tbeoretioal values found in other 

Th8 tA.r no oo tim t the mm. 
othe the ! tho d' tera of 

onl:-, w u.................. • 

1 • of that the on 1tl • ot giant etara n6tonil5hiur,l lm,, in 
• thoaeandth ot ti. da1ity ot ir t the th'• 

ion f Sir!•• on other d, wit.. d ter 
ot 20 lea, a enl1b of the o r ot IO, 00 timea that 
of 

1?. ot ion of tbc vrn;m-::zm aturement f th total 
radiation f ore trum. 

18. Dltarm1nat1on o:1' the temp ratuMa of tnra from (a) d'IU"el ot their 
oolorat (b} 0cm:ipu"1eon 01: au a o:1' total r di tion with radiation in 

epe 1al 1"8gion1 of the epeotna {o) mealn.U"es with the ra410ffl9tff t 
d1fterent po1nte in the apect:ram, (4) tbeoretloal relat1 na connecting 

tbe tmmoaio"Aturaa ot •tar• 1t the intensi ti s ot tlle lines i their 
otra. 

19. i'ftlopnent of the t of wt.Nt %J)loa1ona, produced by pa1•ins 
lar ount t eleotr10&1 ene through a :tine wire ot 11'02l or 

otbsr 1111t bl tal. tem,par tur a aoaompanying the explo■ion -



aboa.t 20.000•0 - are tll high.oat ever produce in the labo~ tory 
and oompa.:rable with those Of the hottest sto.ra. !l1he apeotrmn of 
the explosion i4s in tb.o int t ti u of t spectrtl of t ra. 

20. Determination of the ac&.le or stellar brightnea now opted e 
the 1ntarne.t1on 1 atandt\rcl end sur ment ot tho brigbtnes of bout 
70,000 alnt stars, tlms f.f'ordme on. improvod determination of th 
numbor of stars d their d1atr1bi.1ti n o r th 'W· 

21. Extende 1tudy- ot the 1tr110ture of the at llar ayat 
atren(rthG?ll the idea ot a1m1lorit7 on ur own syat 
ot the groat spiral nebulae. 

22r yeloimmt of tba thod for detem1n1ng the diet nc of e. 
Oephe1 riable tn:r fro t'he inter,: l M 1 :tor it to complete 
lt variations ln li~t, and dart tion ot th d1atnnoea of 11 
known Cepheid& and Of 11 globa.lar oluatera of tara, thua greatl7 
extending our 1de as to the aise of tbe ■tellar a19tem. 

23. Intonslve nservation, olassifi tion, d ■tud of the nebu , 
le ding to the ooncluston that t ditttise nebulae, like tbat 1n 
Orion, al'G oloud of duat and s :1n our aystem h1n1n either 
with reflected light or with a lumine■oena 1tinalated b)' the radia­
tion of ne1(lhbor1n atara of v 'r7 high tam:pe ture1 the epil"al L\%14 
olllpt1cal nobu • on tho other hand, oa.t 1 e our tello:r D"a'>Ulll' aoattered ore or le11 unifo l throughout epa e, dare to be 
oountod 1n millions. 

''/'y-
24. Dilloa,ery in the la:rger epir l nebul.ae ot nn atara, Cephe14 va­

riable■, 41tta.H nebuloait7, ancl ordinaey giant star■ 1>:t 41fterent 
epeotral t1,PSa, tlma ahmng that aome of the apira.la t le t Ol"8 
gigantic eyateme, a ilar to our own ltellar ayet a1 t d at 
41ato.:ncea ot the order of a million 11.sbt yeara. Thi■ po1nta to 
still greater d11tanoe1 tor the -ller 9Plral1 and again rnolu­
tion11e11 oar 1deu aa to tha ext8Zlt of the vialble universe. 

25. 0loM qaantitatift Ter1t1oat1cm or tbe diaplao1MD.t of the line■ 
n the 1peotrmn of a atar requ1re4 by 1natein'• t o-ry of t 1vity, 

both by obnnationa on the 111D and on the ccmpmlon of Slrlua. 

26.. Repttltlon of the tamau lchelacm rl•~ experiment with a preolalon 
hitherto unattained, tba oonttrmation ot the ne tl'9'8 re.ult toan in 
the original trial.a 1trtmgtbna the :taandat1cm of the theory at rela­
tint7. 

21. Redetermination of tlle 'ftloo1ty ot li&bt 'h1 Professor 
with greatl.7 1noreaae4 preo1■1on ley' aurement■ over 

lea, longer than any hitherto uae4. 

J 
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J,. st • 19 8 

, -ar Mr. Arnett: 

Since •riti you o t the telescop, I have 

heard from Mr. Hale and appa.re ly thine are going much more 

rapidly han his earlier letters ind cated. He 1e preparing 

now nn 8$ti ate of expenditures or the next six months, and I 

hope we can incorporate this in the item o be presented to the 

Executive Commit ee o the lnternt1tional Education Board. Mr. 

Debevoi e has rea my first dreft and when Brierley returns he 

will work with him on t he form of resolutions. 

With ind regards, I a:m. 

Mr. revor Arnett 
Grnnd 13 .a.ch 
Berrian County 
Michigan 

H T MVI< 

ery truly OUTS, 

• TH RK SO 
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