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PATRONS ARE REQUESTED TO FAVOR TIIE COMPANY BY ORITICIS AND SUGGESTION CONCERNING ITS SERVICE ------. 

H J THORKELSO N= 

NL = Night Letter 

LCO = Dcforred Cable 

NL T = Cable Letter 

1928 Sl P 3 PM 9 I / 

INTERNATIONAL EDUCATION BOARD 61 BROADWAY 

NEWYORK NY= 

DR STJOHN JUST BACK FROM EUROPE REPORTS OPTICAL 

COMPANIES OF EITHER CARL ZEISS OR SIR CHARLES PARSO NS GLAD 

TO FURNISH T iO HUNDRED INCH DISK IF DESIRED FULL RE PORT 

FROM ELIHU . THOMSON PROMISES VERY RAPID PROGRESS AN D 

EXPRESSES GREAT CONF1DENCE OF SUCCESS 11TH FUSED QUA RTZ 

STOP OUR EST I MATES TO MARCH FIRST AS FOLLOW THOMSOIJS 

QUARTZ WORK SEVENTY FI VE THOUSAND OPTICAL AND MECHA fJ ICAL 

DESIGN INCLUDING SOME OPTICAL WORK FIFTEEN THOUSAND 

INVESTIGATION OF SITES FIVE THOUSAND PURCHASE AlD 

DEVELOPMENT OF AUXILIARY INSTRUMENTS TIENTY THOUS AND 

CONSTRUCTION OF INSTRUMENT SHOP FIFTY THOU AND EXP ENSES 

OF COMMITTEES SEVEN THOUSAND SALARIES OF ANDt'R SOH 

STENOGRAPHER COMPUTER SEVEN THOUSAND TOTAL ONE HUNDRED 

SEVENTY NINE THOUSAUD QESIRABLE TO ADD · ITEM FOR 

CONTINGENCIES STOP MACHINE TOO LS AND OTHER EQUIPMEIJT FOR 

SHOP COSTI NG ABOU T EIGHTY THOUSAND SHOULD BE ORDERED AT 

LEAST II~ PART BEFORE MARCH FIRST DETAILS FOLLOW BY AI R 

MAIL STOP WE::: 



ARE REQUESTED TO FAVOR TIIE COMPANY BY CRITICISM AND SUGGESTION CONCERNING ITS SERVICE 
r------'lc::;220S 

WES· ERN 
UNION 

NEWCOMB CARLTON. PRESIDENT J. C . WlLLEVER, P'lRST VICE-PRESIOEHT 

DL = Day Letter 

NM = Night Message 

NL = Night Letter 

LCO = Deferred Cable 

NLT = Cable Letter 

WLT = Week-End Letter 

The filing time as shown in the date line on full-rate telegrams and da I tt d h · · · 'D • d Y e era , an t e tune of receipt at destination "" shown on all m essages, is ST AND ARD Tll\:1:E nece1ve at · 1928 SL. 3 PM 9 1SB11-97 2-/25= 17 

~N01 FEEL COtPLETE SUCCESS OF PROJECT ASURED KINDLY WIRE 
· ACTION OF EXECUTIVE COMMITTEE 7E WILL SET NEWSPAPER RELEASE 

DATE ONE WEEK LATER IF ACT\ON FAVORABLE= 

GEORGE E HALE• 

• 

THE QUICKEST, SUREST AND SAFEST WAY TO SEND MONEY IS BY TELEGRAPH OR CABLE 



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

Wednesday, September 5, Doctor Millikan called at the 

office to inquire as to when the Executive Committee would maet. I told 

him that President Arnett was not expected until after September 10, but 

that as soon as a date was fixed I would wire to CS.lifornia Institute and 

wire again after the Executive Committee had considered the item regard-

ing the telescope. I asked Doctor Millikan to go over my first draft 

of this statenent to see if there were any suggestions. He did so and 

indicated that the statement was correct. I inquired as to the status 

of the various committees. The majority of these have been consulted 

with either at Mount Wilson or elsewhere and are cooperating in the 

undertaking. Those who have not been seen have been written to, but in 

the case of foreign representatives, Doctor Millikan does not know the 

status of their active participation as yet. 

H. J. Thorkelson 

l✓ d 7 

HJT MD13 



THE ROCKEFELLER FOUNDATION 
INTER-OFFICE CORRESPONDENCE 

My dear Mr. Thorkelsen: 

Mr.Thorkelsen 

I shall be glad if you will g-ive me e.ny comments 

upon the enclosed letter that occur to you as appropriate. 

Vlha.t,if any, relation doe:1s this project bear to the undertflking 

to which the IEB is committed in Southern Cnlifornia 'l 
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COPY 

General Electric Compa.ny 

Dr. George E. Hale, 
asadena, California. 

Dear Sir: 
20011 nuartz Mirror 

ID 

River 1',orks 
West Lynn, Mass. 

Aug. 27, 1928 

Have just wired you as :i;er the enclosed confirmation 
in response to your telegram to Elihu Thomson under date of 
August 2ord. 

The estimate is ma.de on the assumption that we will cut 
all red tape and move the pro~ram forward with all possible speed. 
Much or the work will have to be done on a twenty~tour hour basis. 
Our tentative program is as follows: 

'de expect to be ready to spray the 22 11 blank by Sept. 5th, 
finish spra,ying by Sept. 7th and remove the blank from the furnace 
by Sept. 10th. The first blank may be ~failure altho we do not 
ant1~ipate any difficulty in doing this job. i'e feel that we can 
safely reason fr om our experience with an 11 11 blank to a 22tt blank. 

The next step in the manufacture of the lar~ mirror, 
would be to construct a melting furnace for a 6011 blank. 'Ve are 
expecting to so design the furnace that the melting furnace can 
also be used for the subsequent spraying operation and annealing 
cycle. , ✓e estimate that the material for this furnace will be ready 
by Oct. 1st and that the furnace will be ready for heat Oct. 14th. 
By Oct. 27th we expect to have burned out the furnace and coated 
the rnolds. We estimate that the melting cyela will re~uire ten 
days. '.,Ve expect to have difficulty with this large mass and are 
assuming that 'W8 will make four runs be f ore v, e can g-et a good one. 
This will bring us to Dea. 15th. 

The blank will rave to be prepared for surfacing which we 
propose to grind flat. .Any imperfections in the surfaces will hav-·e 
to be prepared for the sprayi~ process which we estimate will bring 
us to Dao. 22nd. During this time, we will have the heater element 
changed from carbon which was necessary to TT8lt the mass, to metallic 
resistor necessary for the glazing process and annealing cyole. The 
blank will then be raised to 990° C for spr,Ying which brings us to 
Dec. 24th. 

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

The blanK will then be raised to above the annealing point 
1120° C, held at that terni;erature and reduced to room temperature by 
Jan. 28th. 

Al~ov, ing for a possible failure a second run could be com­
pleted by Ma.rob 27th. 



Dr. George E. Hale 8/27 2. 

This schedule, as you see, is practically the limit and is 
assuming that everything will go smoothly and that we will foresee 
difficulties in time to obviate unnecessary delays. 'e are therefore, 
adding thirty days to t he es ti'.late for such contingencies which brings us to 
• .'Jay next year, at which time we hope to have passed the 6011 stage and 
have data sufficient to be v.e 11 under way with the 100" stage. 

There is considerable work that will have to be carried on in 
paral lel with the ab ove nrogram. To obtain data to obtain the design of 
the 200n 'l'lirror as well as the design of the furnaces for producing it. 
We must make sure that such a large mass can be brought back to room 
temperature, reheated for glazing and annealing processes and brought 
back to room temperature .again without devitrifying. · 'e are starving at 
once to deternine the devitrification of the various kinds of quartz to 
be used. The determination will be made in the atmosphere of a carbon 
furnace. Also in the atmosphere of a ~etal resistance furnace which will 
be used in the glazing process. Simultaneously with these , deter~inations 
will be ma.de in a small metallic resistance furnace having a nitrogen 
atmosphere against the possibility that we will be unable otherwise to 
sufficiently protect our carbon resistance heaters when melting the lar~e 
masses. 

1 ✓e will determine the rate of heat transferred from the center 
to edge of a rather marge mass of quartz under condi tiond similar to those 
of tne melting or glazing processes to enable calcu lation of the coolitjg 
cycle for a large mirror of any design, having in mind that it will be 
possible on account of the characteristics of quartz to produce a light 
weight structure by resorting to ribbing. 

~he available data as to the thermal expansion of quartz, 
leaves much to be desired. '.'ve, therefore, propose to accurately determine 
the differential thermal a:xpa:mx•iD expansion of the types of quartz to 
be used in the construe tion of the 'llirror. We will also determine the 
difference, if any, in quartz from different localities. 

In obtaining data on the properties of quartz, we will make 
use of 'Massachusetts Institute of Technology, Harvard University and 
the Bureau of Standards to the fullest extent and wo1.1ld undertake to do 
nothing at Lynn thu. t can better be done at these noints. '"'e, of course, 
would want to direct such work from th is end. 

You will recognize that the foregoing is an ambitious program, 
in view of the fact that our experience is confined to surfacing a blank 
11" diameter and the production of u sand backing blank 22" diameter. 1•'e 
would not conside r making such an esti-nate except that we cnow you fully 
appreciate the state of the development to date a:nd the ~ossibilities of 
producing the large mirror. ve are confident at this t i me of the ultimate 
successf'U.l production of the large mirror. The estimate of expenditures 
during the next eight ~onths is consequently an educated puesa. The ~75,000 fi­
gure is probably not far wrong and I an assuming that you will add a factor of 
safety to this figure , which in y 0ur opinion will bost satisfj all condi-
tions . In order to realize these dates, we sh 1 uld be \',orking ·full force in 
two weeks and should have formal authorization to proceed with the work 
along these lines, a.t an early date , witb an expenditure linitation rather 
than one of aocom r:> lishment. As we understand. it, such authorization will 



Dr. George ..b.:. Hale 8/27 3. 

be given by Dr. John A. Anderson. 

Your comments and criticisms of this program wo uld he 

appreciated. 

ALE:K 
Cy: Prof. Elihu ~homson 

(Signed) A. L. Ellis 

THOMSON TIBSEARCH LABORATORY 

Telegra..~ from A. L. Ellis to George E. Hale 

Lynn River Works Aug. 25, 1928 

Dr, George E, Hale 
Pasadena, Cali:fornia. 

l!lstimate approxi,r1ate expenditures for eight 

months including cost to date 75000 effectively em 0loying as many 

men as possible Hope to have :passed the 6011 stage into the 100" 

stage by May next year Writing. 

A, L, Ellis. 









T.H.E OLICY OF THE ASTROPHYSICAL OBSERVATORY 

It may be advantageous at this stage of our preliminary worlc 

to emphasize the two guiding :principles in the 2olicy of the stro­

:pl1~rsical Observatory and Laboratory of the California Institute: the 

maintenance of an open mind regarding all questions of procedure, and 

the importance of securing the cordial coo:peration of the best authori­

ties in this country and abroad 'in solving them. Thanks to the unanimous 

judgment of the Observat_ory Council, its Advisory Committee, o.nd their 

many able advisers, several general decisions, which have greatly ex­

pedited the preli":1ina.ry work, have been made. But we cannot be in a 

:position to settle other questions of equal scientific and technical 

importance, not to speak of matters of detail, until an exhaustive study 

of all the possibilities suggested bw recent progress here and in Europe 

has been comoleted. , , - £ A 

The principal discussions and results thus far reached are as follows: 

(1) The 200-inch mirror disk should be made of solid fused quartz. ~1hrough 

the cordial cooperation of the General Electric Company, promised by 

its President, l!r. Gerard Swope, work was undertaken by Dr. Elihu 
,A 

Thomson at West Lynn with this object in view. Dr. Thomson hopes to 

complete a 60-inch quartz disk and begin a 100-inch disk by next :ray, 

much in advance of earlier estimates. 

(2) A rigorous comparative study of promising mountain sites should be 

made without delay. Precise measures of seeing, rather than estimates, 

are essential. Dro Anderson accordingly devised a simple means of 

measuring the oscillations of star images under a power of 600 with 

a 4 or 5 1noh telescope, and I.tr. Ellerman tested it satisfactorily 

on Mount 1/ilson, in comparison with the estimates of observers with 



the 60-inch and 100-inch telescopes. Preliminar:v· tests by Messrs. 

Ellerman and Humason of this me thod indicate that both day and night 

seeing at Palomar and the day seeing a t Horse Flats is somewhat 

better than at 1.Iount ,/ilson, while the darkness and :ptll'i t.1 o:f' the 

slcy at both of these si tea are nm.ch superior~ Preliminary tests 

at Table :fountain are such as to maka it desirable to malre further 

examination o:f' this site. The Chief' of the Weather Bureau has 

kindly loaned three sets of meteorological instruments, which will 

soon be installed. 

(3) Data ldndly supplied by Dr. Aitken indicate tlw.t at least1 30 S1)ec­

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

2. 

could be measured with a 40-foot stellar interferometer, which should 

ve built so as to rotate in position angle without getting out of 

adjustment. 11his demands an extremely rigid design, both for the 

interferometer and the telescope tube. 

(4) Theoretical studies of the field of an Fj.3.3 paraboloidal mirror 

by Messrs. Anderson and Seares, confirmed by a more complete investi­

gation by Dr. Ross, show that it is small, but large enough to render 

the use of this ratio desirable. This conclusion is strengthened by 

Dr. Rosa's belief that he can design a lens, for use in front of the 

plate, which will greatly enlarge this field when desirable. Dr. Ross 

has also determined the field of an F/10 Cassegrain combination, and 

finds it to be essentially perfect over 30' in diameter. He will con­

tinue his investigations of the optical design of the 200-inch tele­

scope du.ring the coming year. 

(5) Dr. Pease has continued his work on the preliminar~• design of the 

mounting, which we hope can be made of the forlmd equatorial type, with 



coude mirror attachment9 The final design will be workBd out 

jointly by Dr. Pease, Dr. Anderson, Mr. Ambrose Swasey and his 

associates, Hr. Gano Dunn, and others, with the advice of the 

astronomers, physicists and opticians of the California Institute 

and the Ilount '.lilson Observatory, and of others who:n we are con­

sulting. 

(6) The extensive study of auxiliary instruments that forms a prime 

feature of the general scheme has been begun, as follows: 

(a) Mr. George Eastman and Dr. C.E.K. rr.ees ho.ve generously agreed 

to deal with msny of the photographic problems at the Research 

Laboratory of the Eastman Kodak Company. 

(b) A Zeiss recording micro-photometer has been ordered, for study 

and possible improvement by Dr. Pettit and other members of our 

staffs. 

3. 

{c) Dr. Sinclair Smith will attempt to develop and improve the 

radiometer recently used very successfully by Dr. Abbot with the 

100-inch Hooker telescope. He will also make a study of the best 

means of producing grating replicas. 

{7) A ,vell--equipped astrophysical instrument-shop will soon be erected 

on the campt1s of the California Institute. 

(8) Preliminary studies have bee11 mo.de for the design of the Astrophysical 

Laboratory on the campus of the Institute. 

(9) A committee has been a~pointed to prepare a comprehensive scheme for the 

proposed Graduate School of strophysics ·. 

(10) Dro St. John and Dr. King, who have visited many European observatories, 

laboratories, and instrument-shops in search of useful ideas and sugges­

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



These strongly emphasize the necessity of our acquiring ample knowledge 

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

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

systems for equatorial telescopes must be fully studied before we 

attempt to complete even a prelir1inary design for the 200-inoh mounting. 

In general, the work thus far az:cBl:np:t:ai: accomplished clearly de~on­

strates the necessity of effective team-play in every phase of our large 

undertal::ing. All who are tald ng part have cordially shown their willing,i.1ess 

to join on equal terms with others in developing their share of the work, 

and it is through the continuation of this spirit of unselfish cooperation 

that we may hope for the success ·we are seeking. 

II 
George E . Hale. 
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CARN EG I E IN STl1' U T IO N OF WAS ~IIN GTO N 

MOUN T WIL S ON OBSER VAT ORY 

PAS A D ENA , C ALI FOR Nl A 

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

Dear Ur. Thorkelson: 

September 15, 1928 

Dr. Hale is at present at Santa Barbara 

and it is possible that he does not have at hand the figures 

which would enable him to answer your question regarding the 

weight of the 200-inch mirror. 

I believe that you will be interested in the 

following data which we have put together regarding the lnrge disk. 

Naturally, they may be subject to some modification, but nt least 

they represent the best of our knowledge at the present time. 

Aperture •.••••••••••••••• 200'l0 
Actual diameter of disk •• 202.0 
Focal length •••...•.•..•• 666.7 
Thickness at edge •••. . .•• 28.0 
Depth of concavity ••••••• 3.82 
Thickness at center •••••• 24.18 
Diameter of hole in center30.0 

Approximate weight 27.:!:. tons 

The reason for the uncertainty in the weight is 

due t o the character of the quartz which Will be employed in the ma.in 

body of the mirror. The value which I run glving you, hoTTever, should 

be correct within one or two tons. 

11th best wishes, 

Sincerely yours, 

',VSA: G 
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LAW OFFICE S 

OF 

2 6 BROADWAY 

THOMAS M . DEBEVO I S E NEW YO RK September 18,lt28. 

Ivir. v. ,I. Brierley, 
61 Broadway, 
New York City. 

Dear Mr. Brierley i 

I am returning herewith the papers received 

with your letter of the 17th instant in regard to the California 

Institute Telescope. 
'. 

ould it not be well to show in the last preamble to the pro-
{ 
I posed .1!..Xecutive Committee resolutions whose "statement dated 

I August 29, 1928" it is to which the preamble refers, and to show 

/ 

also in the second resolution that the "expenses", payment of which 

is authorized, are those itemized in the said statement? 

'.l'he resolutions show clearly that the appropriation ot :i;21s,ooo. 

is part of the $6,000, ooo. appropriation. '!'he officers will, of 

course, make this clear in notifying the J.nstitute or the Committee's 

action. 

Does not the first resolution you have prepared make the resolu­

tion prepared by Mr. Thorkelson and found on page 9 of his docket 

item unnecessary! 
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C ARN EG I E IN S TITU T ION OF WA S HIN G T O N _;::;---.... 
;?: 

MOUNT WLLSON OBSERVATORY~'--.._ ~ 

PAS AD ENA,CALI FORN IA • / ........_ ,S>---¼ 
<>.?~ 

July 24, 1928 

Mr . Trevor Arnett 
J 

resiuent, Internatio al Education Board 
61 Broadway, New Yor~ City. 

I r 
' l' 

Dear ir . Arnett : 

I do not 1mow whether you have yet assumed 

office, but I was delighted to le~rn recently of your election 

to the presidency of the International Education Board , and wish 

to send my heartiest co:n.,sratulations. You have an extraordinary 

op ortunity for useful service in this position and I mow how 

well you will utilize it. 

JI) 

In accordance with the detailed infor:nation 

received from Dr. Rose and !.!r . Thorkalson during their visit here, 

and in harmony with a "lan of procedure which was fully discussed 

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

International Bduoation Board was prepared and sent on July 6, <. 
after action by the Trustees of the Institute on July 5. This was 

sir~ned by the members of the Observatory Council, to whom Dr. Rose 

requested that the Trustees fonnally delegate full powers to rep­

resent and act for them in all . tters relating to the 200-inch 

telesoo The resolutions according these powers and ap roving 

our formal request (whi ch was read in -full, with all aoconpanying 

papers, to the Trustees) were sent with our letter. I hope we have 

thus carried out correctly the action desired by your ,, ecutive 

Comnittee. 
Aa for many reasons an i nediate attack on the 



Mr. Trevor Arnett -2- July 24, 1928 

numerous problems involved in this large project seemed desirable, 

we ask:ed Dr. Rose whether we mi ght begin at once. He aa.vised us to 

do so, and suggested that the Trustees of the Institute advance the 

necessary funds, which he and ;~r. Thorkelson were confident your 

Executive Committee would ret urn later. The Trustees accordingly 

authorized an advance of -~25 ,ooo. for the summer's work , a nd the 

first steps ~ere taken immediately after a joint meeting of the 

Observatory Council and the Advisory Committee. I enclose copy of 

a telegram f rom ~.1r. Gerard Swope, President of the General Electric 

Company to ~r. Robinson and a letter from Dr. Elihu Thomson, showing 

the cordial cooperation we mey expect froo them and, I may add with 

confidence, from all other agencies whose cooperation we shall need. 

Our method of procedure, which I have invariably 

followed since the initiation of the Yer:.ms Observatory and the 

Astrophysical Journal, is that of securing tbe active interest and 

assistance of the leading authorities in this country and abroad. 

Our Advisory Com ni ttee, comprising the bes t men available for frequent 

meetings with the Observatory Council, consists of Messrs. Adams and 

Seares of the Mount Wilson Observatory, Messrs. Tolman, Epstein, and 

Bowen of the California Institute, and Messrs. 1.!icholson (Chicago), 

Russell (Princeton), aud Abbot (Smithsonian Institution). The last 

three spend several months here each year beca:u se of their work at 

Mount uf ilson. Many other authorities less easily accessible will be 

frequently consulted, so that~ may be certain to have the benefit of 

the best possible advice on the astronomical, physical, che11ioal, 
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optical, engineering, and meteorological aspects of the under­

taking. 
I may adu that we are tal-cing precautions to 

keep the plan out of the newspapers. .!.!'or a time we thought it 

might be necessary to issue a. non-comnittal statement, which was 

approved by .Jr . Rose just before he sailed, but \''8 are now hoping 

to avoid publication of any kind cefore final action by your Exec­

utive Com'llittee. 
As you rre.y :i;:erhaps be interested in seeing a 

little booJC of mine describing the 100-inoh Hooker telesco')e and so·ne 

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

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

I shall of course be deli~hted to send than. 

Believe me , with kind regards, 

Yours very sincerely, 

✓<-,~ ) ,-1 -
~Y- - ~ 



CO ... Y 0~' TELEGRAM 

New York, July 6, 1928 

Henry M:. Robinson 
Los Angeles .lirst National 'l'rust & Savings Bank 

Los .Angeles California 

YOUR TBLEGRAM RECEIVED GENri!R.AL ELECTRIC COMPANY .tILL BE ~ELIGHTBD TO 

))Q TllE /ORK OU THrJ .li'USED QUART.2; LBMS illIDl!:R THE PERSCH.LL Drn.EUTION OF 

-o 0.t!'ESSOR THOJ;SO:U /HO IS .,Il.JCH INT'.ERES'rJl!D IN IT Ari' ?,iAllUJlACTURil\'G COST 

VITHOUT A!iY OVER.HGAD b'OR 00!:ff:'IERCIAL OR JU)n.mJIS'l'R..ATIVE 'XJ?ENSt:S vHICH 

I ASSUME IS vHAT YOU HAD IN 'IND SINCERBLY YOURS 

GERARD S.70PE 



GEDERAL ELECTRIC COMPANY 

Wet Lynn, Mass. 

July 16, 1928 

Dr. George E. Hele 
Mount Wilson Observatory 
Pasadena. Calitornia. 

Dear Dr. Bale: 

Your confidential letter of July 11th was received 
this morning. I will be pleased to talk ove~ the matter with our Ur. 
A.L. Ellis, and I shall be glad to take up further oorrespondenoe in 
this connection wi tb Dr. Anderson, as you desire. 

I am glad that Mr. Swope has taken the very liberal 
view which he has, putting t'he supervision ot our laboratory here at 
command for the :tuture deTelopnent of the quart.z mirror. There are 
doubtless many problem• whieh Will ha'Ve to be solved, but there is no 
reason why• should not suooeed by taking them up one after tbe other, 
beginning with the smaller work and by steps reaching the larger. 

The focal ratio of t 3Q3 is, ot course, quite short. 
and the disk would need considerable hollowing out ill the case of the 
large mirror. There would seem, however, to be no partioa.lar di:tfioulty 
in giving the concavity to the mirror when it is made up ot fused sand, 
as this could readily be done by grinding. Upon the concave surface, 
the building-up procesa would be carried on in such a way as to get a 
layer ot clear quartz for the final working out of the optical surfaoe. 
However, that is in the future, and any further dlsaussion thereon can 
be left until mu.oh f'llrther progress has been made. 

I wish to congratulate you most heartily on the pro­
greaa of the organhation. I hope that you health Will improve by your 
taking a good rest during the su.mmer months• and I am happy to assure you 
that my own heal th has great l.y improved in the lae t couple of months, not 
that I can complain, en.otly, of 111 health, but rather of a disab1l1t7 
due to a gout or rhenmat1o oondi tion, w iohever l T •· 

Very truly yours, 

(Signed) Elihu Thomson 
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Mr. Trevor Arnett. 
Pro . .icent International Educa.tion Board, 
61 Broadway, 
liew York Ci tyo 

Dear Mr. Arnett: 

6o Ocean Viev: Avenue, 
Santa Barbara, California, 
September 22, 1928. 

Your telegram rcgFi.rding a site for the 200 inch 
telescope, ropeated from Po.oa.dena. reached me here last evening0 

Since then I have talked over the telephone with Dr. Noyes and Dr. 
Adams, sna find th:=1.t v,e are in complete agreement on the question. 
I ahall be ready to come east, if neceosary, after Dr. Millikan re­
turns from a mount&in e:x:-_pendition for the study of the cosmic rays, 
but I ho·ge you will agree with us that the case as presented in this 
letter leaves no doubt as to the best procedure. 

The efficient use of a 200 inch telescope depends 
directly upon a great mass of knowledge obtained with many smaller 
instnuncnts, which bas been slowly accumulated in the northern 
hemisphere during the last centuryo This relates to the proper 
motions, parallaxes, magnitudes, radial velocities, and spectra of 
stars, given by the long and persistent use of meridia.~ circles, 
visual and photographic refractors and reflecting telescopes with 
apertures up to 60 inches. Many years mu.st els.pee before such 
knowledge of southern stars can compare with that now available in 
the northern hemisphere. The instruments in use there are small, 
end even the Harvard 60 inch reflector, and the 60 inch reflector 
which the Mount Wilson Observatory hc~es to send wi thin two or 
three years, must be actively employed there for decades to help 
close the gap0 This aperture of 60 inches we believe to be the 
size now needed in the southern hemisphere. After these telescopes 
and others of smaller sizo have supplied the necessary supporting 
data, the 200 inch could be moved to a couthern station if thitl 

ehould seem wise. 

When it is consj_dered, however, that the only­
proper function of such a large and costly instrument is to deal 
with problems beyond the range of smaller telescopes, it is evident 
that ito employment in the northern hemisphere should extend over 

several decades, at leust, The many large piral nebulae that 
Dr. Hubble has selected £or study are easily- within its reach e.t 
this latitude end their thorough examination will occupy a long 
period, in view of the extreme faintness of the stars comprised in 

ij ,':',v1 
rr~ 

··"'-~11",I', 
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them. Remembering that the space open to exploration with this 
telescope will be at le8st eight-fold (very likely twenty-fold or 
more) that within range of the 100 inch Hooker telescope, that the 
number of stare known in the galactic system should be doubled by 
its aid, an11 that, it should disclose hundreds of thousands of new 
spiral andelliptical systems beyond the Milky Way, the iromence 
task before it in the heavens .accessible from our latitude is 
obvious. However, its ultimate transfer to a southern station 
would be perfectly fea.sible, a.s the latitude of the best region 
in Sou.th Africa is nearly the same as that of the only suitable 
sites in the United States. 

These sites undoubtedly lie in Southern 
California or possibly in Arizona, as the observations of 
many years have shovm. OUr pr8oent comparative tests, by a new 
end rigorous method, a.re being made at four mountain sites in 
Southern California, but we expect also to make telescopdctests 
at several points in Arizona, for which \"ie have already ob­
tained extensive metoorological data from the Chief of the 
Weo.ther Bureau. The s1.unmer rainy season in Arizona. and the low 
winter temperatura.lbn the most promising regions, are unfavor­
able indications. Moreover, a. condder~tion regarded by Dr. 
Rose as paramount nm.st be ke;?t constantly in mind. Thie; is 
the importance of establishing the 200 inch telescope within 
a few hours ride of cuoh a strong group of investigators aa 
we have in Pasadena~ 

It is unnecessary to urge the desirability 
of entrusting the design, constru.ction, and use of such an 
expensive instrument to competent and experienced men. But 
it may be worth while to point out that t~e chief significance 
of the whole plan lies in our joint scheme. At the South 
A.fri can Stations, for exam:nle, though they may be visited at 
intervals by leading astronomers, the actual work of obfervn­
tion is usually conducted in a routine way by one or two 
assistants, cut off from contact with productive thinkers 
and of necessity pursuing their duties in a mechanical manner. 
It is not from such sources that prime advances in nrinciples 
or methods of observation are likely to proceed. Not one but 
several investigators of the highest type, constantly 
stimulated by personal contact and by daily discussion with 
men of the same high calibre working in relo.ted fiPlds, are 
absolutely necessary if we are to secure such advances es we 
have in view. I do not mean, of course, that routine ob­
servations cannot be effectively made by skilled essistanto, 
or that their ultimate 
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discussion by very able investigators may not lead to im­
portant discoveries. Such discoveries are sure to result 
from a well-planned expeditionary scheme. But in addition 
to advances of this nature, we may reasonably expect others 
of at least equal importance if the telescope 1s used in 
the manner that seems to us the only permissable one in a 
case of the present magnitude. 

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

There is another and no less vital prin­
ciple underlying our scheme. In addition to the moral and 

mental stimulus that bas resulted from the joint work of 
the Cslifornia Institute and the Mount Wilson Observatory, 
a stimulus which the more intimate relationships involved 
in the 200 inch telescope project in its present form would 
surely multiply, I can assure you that the work of tbe Mount 
Wilson Observatory could never have been done under con­
ditions widely different from those existing here. Thus 
Adams• fundamental discovery of his spectroscopic method 
of measuring stellar distances was the outcome of a combi­
nation of solar, laboratory, and stellar researches such as 
no expeditionary project has ever yielded. The discovery of 
magnetic fields in sun-spots and bf the general magnetic 
field of the sun are cases in point • .Another instance, vital 
to the wider success of the 200 inch telescope, is illustrated 
by the work of Michelson and Pease with the 20 foot stellar 
interferometer e,ttached to the 100 inch telescope. Their 

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

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

I have written in haste, to get this off 
by air-mail to-day, and probably have failed to answer some 
of the questions you have in mind. If you will w~re these, 
I will reply a,1i once. Perhaps I might add that we have no 
evid.ence that the 11 seeing 11 in South Africa or elsewhere in 
the southern hemisphere is better than here in California, 
if it is as good. 

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

Yours very sine erel y, 

GEORGE E. HALE 



Mondey, $8"_t?tember 24, 1928 .. New York City 

Doctor ~a.rlo Shaplel {Director, Harvard College Observatory, Cambridge, ~ass.) 

' lh:l.l Doctor Shepley wa.s in the &ffice on another matter I took the 

opportunitr to get his judgment on the qu.esti~n of choosing a site for the 

proposed 266 inch telescope. He said th.a,t the matter was complicated to 

some extent because of the existence of other ~roat teleicopes, adding that 

the Harvard 60 inch telescope in Sou.th Africa will cover many of the same 

problems tlu!.t the proposed ZOO inch reflector would cover. Doctor Shepley 

went 011 to sey: "Undoubtedly the beet pl~ce for a. great reflector 1s in tbe 

oou.thern H misphere and not in the northern, beoa.uae the sky in the south 

1 richer. 

11 ':l."'he other conmlice.tiona are: Mr. Robinson's interest in tl1e telescope 

( tlle.t h, hie providing for operating cJtpens s), o.nd the desirability of 

it proximity to ~"l'eat research laboratories. ~xc llent places in themselves 

ould be: 1.l'ibet, Kashmir, .Peru, Chile, the Argentine, or Australia, but ther 

a.re difficulties in connection with them; for eXOO'lple, there would be polit1~ 

cal d1ff1cult1eo in Tibet. I have a feeling that western Texas or New lexico 

would be more satisfa.otocy fQr climatic conditions, and nearer to the Eaat, 

than California. Cliniatic conditions and availability of site must be 

con idered. It 1s a.n adve.nt~e to have t. telescope near the home of th 

astronomers - people who know how to handle big instrurnents. 

"Another disturbing factor with regard to Southern California is: 

if the telescope wer on i.oa top of a mountain it would be interesting and 

;rould attract visitors; but, on ti- ot.ner ham., ,f.ta looaUo.n in Sout.nern 

California. would attract more support than e.ome -place in New Mexico. It 

comes down to bl'llancinz the different faotors. 11 

ctor Sha'pley said the project is so big that it would be better abl 

to stand alone, no matter where located, because many of the things needed 

could be provided in oonneotion with the 61 te itself, ihich ould not be the 

case in a smaller enterprise. Bear Canyon in Uew Mexico is a good a · ite 

no :Palomar, Southern. California, if the matter of local au.pport were not 

involved and if local convenience and comfort were equal. There 1e a big 

convenience in havi~ the telescope within overnight traveling distance of 

Hount lil on, 1hile in New r.exioo th re is an advantage of latitude. 

Doctor ha.play bad t lked with Doctor Anderson*rega.rding sites, and thought 

they are approaching the question rath r satisfactorily except that the site 

seems to' be limited to ~outh rn California. There are mN'JiY things in favor 

of an interior plateau situation. 

Doctor hapley felt that the opinion of astronomer in general was that 

the project had been at the initie.tive of Doctor l!ale and the California. 

Institute of Technolog o.nd toot the site would na.tu.rally be coniidered :1.n 

its relation to that in ti tution alone. He thou.:;ht this opinion was the 

result of the :Co.ct that in the initial sto.ges other astronomer he.d not been 

con ulted. 

(•Doctor Anderson's scheme for getting the 11 see1ng 11 of the sky is very good.) 



Monda3", September 24, 1928 - Uew York City (Cont.) 

1 had informed Doctor Shapley of the outside members of the Committee 
on Site, namely: Doctor Abbot of the Smithsonian Institution, Professor 
Me.rvin I Chief of the U. if. ,leather Bureau, Doctor Humphreys of the U. S. 
Weather Bureau, and Doctor Aitken, Assistant Director of the Liok Observatory. 
He said they were an ailmirable selection. He said that Abbot as bettor 
equipped for this purpose than anyone he knew, and had ma.de extensive 
studies of' this very subject. He a.loo folt that the as ocia.t1on of 
H'Ulllphreys would be invaluable if hia ha.ncls were free: that umphreys ho.a 
feeling for the subtle aspeota of the problem. Indeed, Doctor Shapley felt 
ther-e could. not be a better committee to get the :fa.eta and to e.ppra.ho thetnj 
that this committee w·ould be able to choose a site from the cientifio 
standpoint with considerable eucceas. If it should come down to connult1ng 
other persons on Bite, there ere not many men oonw~tont to say mu.oh about 
it except thooe a.t Em·vard ho ho.ve $tudied sites. 1.1:he f ots upon which 
they bnsed their conclusions ould be available to the committee. 

Doctor Sha:pley' s adviae waB. not to choose the site too soon. Haritnrd 
had had an unfortunato experience in thio respect. At Arequipa., l'oru, in 
bservations covering forty yoara, the first yea:r provided numerous satis­

factory "break&, 11 but thie did not happen again in the other thirty-nine years. 
In another insta.noe, where during a period of :four month t .he slcy was 
completely clout.'1.y, it was bewtiful throuehout tha reet of the yea:r. 

It wo'Uld eoei:n that the final decision as to site will b a compromise 
between thG bet site available, and h'\Jl'.ll.':iin nnd administrative factors, and 
perhaps inf'luenced in a. degree by the extent to which the telescope is to be 
operated by ount Wilson Observatory. I stated that our Board is not interested 
'in specific institutions in this' connec'tion, bu.t rather that it is interested 
in rn.aJ:dng a contl.•ibution vhich will be moat effective in ad.cling to tronomioe.l 

J;:nowledae. If the tele$cope 1ere not made available to outsider, that would 
tend to limit its effectiveness. 
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·-~ 
~ Ocean View Avonuu , 
~ ~::into Bo.rbara , Californ:ta, 

. ~ September 22 , 19~:!8. 

~; 

Mr . Trevor Arnett , 
P1•esiderit International Education Board , 

61 Broaclwa.y, 
New York C~ty . 

Deo.r Mr. Arnett: 

Y01. t ,legram regar·dinc; a s1 te fo1· the 
200 inoh telescope , repeated from Pasadena, reached me here 
last everd.ng . Since therJ I have talked over the telephone 
with Dr . Noyes ariu Dr . Adams , and find that we are in com­
plete agreement on the question . I sbo.J.l be ready to come 
east , if necessary, after Dr . Millikan returns from a 
mountain expedition for· the study of the cosmic l'Hys , but; 
I hope you will agree with us that the case as presontoa 
in this letter leaves no doubt as to the best procedure . 

The off cient use of a 200 inch tele­
scope depends directly upon a great mass of know]. dc;e ob­
tained 1ith many smaller instrument" , which ho.s boon slow­
ly accumulated in the no1•thern hemisphere during the last 
century . This rele.t~s to the proper motions , parallaxe"' , 
magnitudes , radial velocities , and spectra of stars , 
given by the long and persistent use or·moridian olrclcs , 
visual and photographic refract.ors and refJecting tel0-
scopes with apertures up to 60 incnen. Mm.y years must 
elapse before such knowledge of southern stars can compare 
with that now available in t he northern hemisphere . The 
in:Jtruments in use there are small , and even the Har,rard 
60 inch reflectur , 1-llld the 60 inuh ref] ect~o1 which the Mount; 
Wilson Observutory hope to send within two or· three years , 
must be actively employed there for decades to help close 
the go.p . Thls apertur-e of GO inches we believe to be the 
size now needed in the southern hemisphere. After these 
telescopes and others of smaller aize have suppliec1 the 
necessary supporting data , the 200 inch could be moved to 
a southern station if this should seem wise . 

VJhen it is considered , ho .revel' , tlta t tho 
only prope1· function of such a large and costly instrument 
is to deal with problems beyond the range of smallor telo­
scopes , it is evid.ent that its emplo-yrnent in the northern 
hemisphere should extend over so1J eral decades , at least 0 

The J11a.ny laree spiral nebulae th t Dr . Hubble has celect.­
ed for study are easily within its reach at thic latitude 



and their tho1•ough examination will occupy a long period, 

in view of the extreme faintness of the stars comprised in 

them . Remembering that the space open to explorat1.on with 

tlds telescope will be at least eight-fold ( ver-:; likely 

twent-y-fold or more) that within range of the 100 inch 

Hooker telescope , that the number of stars known in the 

galactic system should be doubled by its aid, and that it 

should disclose hundreds of thousands of new spiral and 

elliptical sys torus beyond tho Milky Way, the imn1ense task 

befor·e 1 t in the heavens accessible f1'orn our lat! tude is 

obvious.. However, its ultirne.te transfer to a southern 

station would bo perfectly feasible , as the latitude of 

the best region in South Africa is nearly the same e.s that 

of the only suitable sites in the United. States. 

These sites undoubtedly lie in Southe1•n 

California. or possibly in Arl~ona, as the obser•vat:tons of 

many years have shown./Ou::r• present compru:·ative tests , by 

o. new and rie;or·ous method, are being made a.t fou1" mountain 

sites in Southern California, but we expect also to make 

telescopic tests at never-al points in Arizona , for which 
we have alr•eady obtained extensive meteorological data 

.from the Chief of tho Weather Burea.uo The sUJ11111er· rainy 

oeason in Arizona and the low winter temperatures in the 

most promising regions , are un.favor·able indic'a tion:J .. More­

over , o consideration regarded by Dr . Rose as pari:unount 

muot bo kept constantly in mind . This is the importance 

of establishing the 200 inch telescope v.rithin a few houro 

ride of such a strong group of investigators as we have in 

Pasadena. 

It is unnecessary to urge the dcciral:.liJ.ity 

of entrusting the desle,n , conntr•uction, and use of such a.n 

expensive instrument to competent a.nd e:xper·ienced men . But 

it may be worth while to point out that the chief signifi­

cance of the whole plan lies in our joint scheme. At the 

Sou th Af1"i0an stations , for example , though they may be 

visited at intervals by leading astronomer·s , the actual 

work of observuticn is u::iuolly conducted ir. a routine way 

by one or t:wo assistants , cut off f11 om contact with pro­

ductive thinkers and of necessity purcuing their duties in 

a. mechanical mannero It is not from such flour·ces that 

prime advances in princi11les OI methods of observo tion are 

likely to proceed. Not one but several investigatorn of 

the highest type , constt.ntly stirnuluted by personal contact 

and by daily discusslon witt. men of the sallle high calibre 

working in relatea fields , are absolutely necessary if we 

are to secure such advances as we have in view. I do not 

mean , of course , that roul;ine observations cannot be effect­

ively made by skilled a3sistcnts, or th~t their ulti~ate 
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discussion by very able investigators may not lead to im­
portant discoveries. Such discoveries are sure to result, 
from a well-planned expeditionarJ scheme. BuL in addition 
to advances of this nat1.1re , we may rea.3011ably expect ot: ... er.., 
of at lea.st e ual importence if the telescope is used in 
the manner that seems to us the only perrnissib_e one in a 
case of the present magnitude. 

To ap ,reciate thir fully it 1~ necessary 
to take inl.0 account the recent revolutionary advances in 
the physical sciences , 9.nd their v · tal l>eal"inr; on t ... J.0 

pPog1•0as of astronony. The necessity of close and stimu­
latine contact betv,,een mathematician~ , physicists , astron­
omers , chemists , geophysicists , geologists , a.>1d men in 
other b!'anchoa of science is a vital factor in our scheme . 
Its effect has been plc .• inl.Y shown by the productive inves­
tigaton directly resul tine frorr. such contacts in Pasadena , 
one of which was the remarkable discover·y of the source of 
the chief nebular lines by Dr . Bowen, one of Dr . Millikan's 
associates in the Norman Bridge Laboratory; who had never 
previously worked in astronomy . The sicnificance of this 
discovery was equally importan~ to astronom-y and physics , 
and if our plan is carried ouL as projected o. great number 
of similar advances may saf<:31 y be predicted. I am sure 
that Dr . Morgan ' s recent removal to Pasadena. , where he is 
no., at work in his new la.tor a toi·y , was lareely due to hi" 
appreciation of the value of ::;uch contacts with our physic­
ists and chemists anu. the possibility they sue;r;est of advances 
in biological research. I 1110 venLuro to believe that even 
the Astrophy::lical Laborutor-y~ arc planning as a po.rt of 
our new project may assist 1 /\ ccomplislunent of Dr . ~organ's 
purpose. 

There is anoLher and no less vital p1~L.­
cipl0 underlying our scheme . In addition to the moral and 
mental stimulus that has resulted from the joint r.ror of 
the California Institute and the 1 .. ount Wilson Observutory, 
a stimulus which the more intimate rela.tion::;hips involved 
in the 200 lnch telescope p1•oject in its present form would 
surely multiply, I can assure -you that the work of the MounL 
alson Observatory could never have b en done under con-
ditions widely different f POl!l tl ose existing here . •rhus 
Adams ' fundamental d scovery o.f his spectroscopic method 
of measuring stellar distance wa~ the ou~come of a combi-

. . nat on of solar , laboratory, and stellar r·eseo.rches such as 
expeiitionarno AJ)roject has ever yielded . The discover-;y of ma.e;netic 

/\ f1( lds in sun-spot and of the general magnetic fi ld of the 
sun are otLer ca.sos in point . Another instance , vital to 
the wider success of the 200 inch telescope , is illustrated 
by the work of Michelson and ease with the 20 foot stoll r 
interferometer attached to tho 100 ir:ch telescope . Their 
epoch-makine advance in rneusuring star diameters and the 
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separation of the components of two spectroscopic blnar•y 
□ t8rs was dependent upon the immediate availability of 
large shop and .laboratory facilitiea ancJ. the meana of ex­
perimcr tation they afforded. 

In still higher degree the 40 foot inter­
f eronieter we have plann d ."or the new telescope , which in­
volves greater technical difflculties than the prvvious 
instrument , requires excepcional shop and laboratory facil­
ities. The same is true of the many other auxiliaries and 
metbocls whlch ., if provided ., '1ill multirly the efficiency 
of the new telescope mctrry fold. We do ot regard it as the 
traditional refractor or reflector ., merely carrying certain 
1•cadily portable accessorieo suitable fo1· routine work. If 
it is to meet our exre ctationn ancl justify the large ex­
penditure of money involved ., it must be a living mid grow­
ing th:tng ., profiting by the daily interest and advances of 
a large group of the ablest inventige.tors and steadily in­
c1~easine.; in ef.,'ioioncy and usefulness t;h1•ough t e dovclop­
mort a .cl adaptation of r.e I ill ~as. In our juclgnent: ., such 
a result c.:.r. be obtained only in an environment as favor-
al as we can OJ.for hero . 'l1he o..dl:t tion of two or more man 
of the type of EddingLon i-o ou.r staff ., and Lhe organization 
of a Graduate School of Astrophysics resting upon tho foun­
dations in matl1ema.tic , nst1~onomy, phys en , chemistry, and 
geophyslcs alre1:tdY pr0p 1· ·ed , 1.'V'ill strengthen stlll further 
our prese ... t group o Loreover ., a.o you. know, we irite.nd to con­
tlnue the poll1..,y of invit.l.ne; here for special resoarc:hes 
such leadinG invost igators ., from this countr·y and abroad, 
as Kapteyn, Shapley, ~.richelson., Russell , Lorentz , Sommer­
feld ., anu ochor::: of equal calibre who have cooe to us in 
the past . 

I have written in haste , to get this off 
by air-mail to- day , a1Lcl probably have failed to answer sonie 
of the questions you have in mind . If you will wire these , 
I will reply at once . Perhaps I might add that we have no 
evidence th&t the 11 seeing" in South Africa. or elsewh re i:r1 
tho southe1~n hemis here is bot t;er than horo in California ., 
if it is as good . 

If Dr . Max Mason is with you I hope you 
wiJl show him this letter ., as he knows man of ou1" group 
personally and i.s inte.cestecl in the plan . 

Yours very si ~ :•c?. ~ 



Mr . Trevor Arnett , 
Predldent International 

61 Broadway , 
New Yol'lr. 

Dear Mr . Arnett: 

I 
GO Ocean Vi0 Avenue , 
Sant,, Barbara , California , 
Sopt0mbe! 26 , 1028 . 

~~ 
EL..1.i_cation Boar·d, 

Thanl{ you for you1· teleg1 am received yus Ler­
da-y . As I la.ck the necessary date Lo i.i ,wer your question 
fully , I telephoned to Professor Seares in Pusad na , ~10 at 
once prepared the enclosed memorandum . i/e can give ;lOU from 
the Anm.:ial Reports the nu::nbe:r· of n.:.3hts of observat:t n aiid 
the quality of the II seoirJg • ( sharpne:::s of def irii tlon) on 
Mount Wilson for eve1·y night during the past; fifteen year·s 
or more if you wish them, bu,:; other observatories rarely or 
never publish such figures , so you would have not.l inc; with 
which to compare them . Profes..:;or Seo.res ' mumo1,i,.ndum, tho..tgb 
without. these data , admirabl;; sum.marize:)s tho case , but some 
additional reLlarks ma1 be uaeful. 

Professor s o Vv . Burnham ' s telescopic tests of 
the e.tmospher:i.c conditions at Hount Harr il ton (nuar San Jose) , 
fir •st drew the attention of astronomerP to the advantMges of 
high a.l ti tude stations near the southern l a.lf' of the ac f · c 
coast . They shower} such marked superlC;riLy ov 1· all other 
obser·vutory sites thaL Mount Hamilton was selected by the Lick 
Trustues , acting with the advlce of Pr·of'es or lmon Nowco.nb , 
as the best possible location for the Lick 36 inch telescope , 
the largest refracto1• of its day . After· lb88 , wher1 the scver·e 
tests made possible by tl :s powerful instrumert begun to be 
applied, I~ount Hamilton (altitua.e about 4200 feet) waf' ro ~ard­
ed by astI•onoiners the world over ao the fin qt of all ob er­
vat;ory sites . Thus when the 40 inch Yel"'kes refNictor was 
initiated a few yeara lat r , Professor Newc m t ~ t •t sho l · e 
estc:blished in CaljfornlEi.. BuL t;he University of Chicago 
could not consider a site more than a hundred mile. from its 
campus , awl Laln, Geneva was f .trw.lly selocted. 

Ir, 1903, wb n t'1e Carnegie Instj tutlon began 
to consider the erection of large obr;ervatory , no restrict-
ion ao to site was imposeu . Thu conrr1itt e ( of which P •of vor 
Campbell of the Lick OLs 1 atory, Profe"'sor Lewis Bo"<'! , o.rd I 
wore the rnernbers ) seJ ected P1 ofe.rnor Huss e-:,, of the Licl Obser­
vatory to make au extensive series oft loscopic tcst'"l in 
Californi , Ar tzona , untl in t _e out-1iern he iopheru o He did 
not find f vorabl conditions in tho soJ~1 rn hemi~pleP~ 
(Aust;ralia), bul.; roco1 er<l d Lount 1 'llson a" th bt,;.,t po::-si le 
site . As compared w:.tL HounL IIm ilt.on, jt has tho a.dvant£;.-. •e 

,, 



of greater· alt:;1.tucle (5886 feet) , 1:1ucl: loille1~ wincl velociLJ, , 

and eru~ter cU 1l:;unce from the center of the typlca.l cyclonic 

storms , w1 .:ch enter the P&cl.,._ ir, coast in or near Oregr n ( I 

run Vil" ,lr,'-' fr•c.,11 .n(,,rr..or7,., wil-hout reference books) and r-ove 

eastward auross th0 DriteJ States . Their diMillter is so LreaL 

t1 at they e ... tend ,J.owr tllro ... ,0h L: ... c ce--i!.;ral p(...rt. of: t.:..0 country , 

b ..... t oxcop t in w.i..nl.ur ; :- the:i, cJ.0 not reach the :1Iount 1."lil oon 

region. Sucl1 storms uffocL telescopic observation, not merely 

in the reeions of rain, snow, or· cloudirie::rn , but even in their 

ou Lor zones , ,~1..ere they disturb the air and thus thv sh""rpness 

of st<,<,r imagos . 

Our tests at:. :1ou.11t Wil8on for twenty fou1• y0ars , 

made not on:y wlth ti.e largest exiating telescopes but also 

with tLe 20 foot Mlc1 ... els n int.erferorneter , indicate tl1at ii.:: is 

unsurpassed as an observ~ tor.., situ. ~"lo phoL03raph l:,he snn on 

a.botlt 30') da" s i"r the ear , and the average record for the last 

lb years ~10Ms Lhat observations ware made all nicht on 189 

nie,bts and during a. part of 95 additlonal nl ;l- ts . Throughout 

tLe lon0 clry season, unbroken ty s tor·ms , llie;h winds. or clouds 

for month after no1 th, ar enormous amot...nt of o'Jscrvinc; is ,lone. 

moreover , the average sLurpnoss of celeot.;ial ir-w.ces , wh icb is 

t: o -mos L vj_tal f'Hctor in e.Y.actin;.~ work , is much above t.;Lat of 

eastern observatories . Tl:1;, cllief r1uestion a"l-)oi..::t !.Iount Wilson 

as a site for the 200 ir.c1L tolescopo results from the rapid 

e;rowth o.f Los A gblos ancJ. tl- 10 su.l.'rounui:rig towns an•1 l, 1
· o c;rea.t 

incr·ease in the ilhnnlnation of the night sky caused by the 

cour.rt1uss li~htz 11• LhtJ " an Gabriel Vt:..lle-y . It .. 90 percent of 

ou1' work ( all cla.s~es of spectroscopic , bolometric , and visual. 

obser·vations , ancl clirect photo raphy with moderate exposures ) 

t:1e c ondi tlons are as e;ood as ever , but for very long expos­

ures on .faL•t nebul e wi t.11 Lhe 200 inch teleacope the illmni­

na tion of Lhe s ky maJ' be sufficient to make trouble . We are 
therefore maki 'L ' very rigorous test of seve-r•al mountc1.in 

ai 1,es e.wu.J fro ==- cities or populous regl on;:; , and the resul :.s 

tr ... us far· obt&i• I _.Joint to Palomur as tho most 1Jromising , as 

the " seoing11 is dintlnctly bettor than at, .iount Wilson, while 

the sky is rue: d r:_ur· aud. puror·. However, a lon0 sorieo of 
tests , both t.;elescopic and meteorolot;ical , lLll be requir·od to 

settle t his impol'tant ques 1 • .lon. 

We aro not leaving Arizona out of uccount , but , 

as I romarkecl it r. .• y last lti'Lter , t:10 rurnmor rainy sea.Gon 

(fro Jt ·.-:hlch Cu lifornia is e:r.:er.1pt) and tee very c ld v,i ..,.,ter 

n.:.Ghts in tho most promi1lng rt,gion , arc: serio s objection<.1 0 

I"c1'c, , U[;" in , a must curef tl ::: t 1 .1dy of all the conu.i tj_ons must 

bo madu lwfore any decision L r· ,a.c: 1ed . 

It is a verJ fortunate fact thqt t1e rer,ion 

of t11c Unite l. St'.t,..O" wh.:.cli is of suitablo 1 atitude ( see tlie 

mcr.1orandu.r of Sea.res) and t... c.,.oval fro the path or tl:e 

:. and tlwn only 1 p rot,) 
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t;-ypica.l cyclonic storms that move r1~0 1 wos c to east ( a11d al:Jo 
thus, that nove along the Atlant1c coast) is a great natu1•a:::.. 
laboratory and obcervatory, offorir3 every variety of l1igh 
alt.'.. Llde ote.tion fror1 t.lv., cxLensivo plateau of rizonu to the 
lofty peaks of <;un J'ucir 1to an'l Hount 'JLitnoy. Sucil £.dvunt..,ge~ 
havu servud, not onl :f for t.elescopic o ,survs.ttons, L> i., "or 
man~,r other kimls of r0search, ::1..1. ~h as .. ill:lLan I s ctud l.8s of 
the co3mic ray:::. These studies der.1and, not onlJ 1 ,1,)h alclL .... dcs, 
but tho presenc0 at vurlous hi.ch levels of le.los free from 
radio-nct~v0 particles in suspension ad even of Larrow ca~ons, 
leading to tl,0 lakes, t;o nhi ld hls d.e0 11l-y immersed elcctromt:,)ters 
fron the radiations fro~ any part of tho nky exce~t, for exa~le, 
tho banJ. of l,he If.llky 'Vay. N eedlecn to se:y, Uillikan' · inves­
tiga tiuns with thu::rn 0 l' at n·1Lural te 1 eocopeo are clooel v re-
la tcd to t,Le work on L1ie con~V L1.1tion and t;r•r.sforna:,io1 s o.:' 
matter to be "!lade vii th t1.ie 800 ·• cL reflector. 

Tl in brinus us .Jack to the &re;ument so strong:.y 
or,1phasized lJy Dr. :iose as a rca:Jon for placi1 0 bhe 200 it ch 
telescope and its auxili·:tr ap~1arat; s i11 cloGo to tch w t:1 the., 
group of lnvosti atoro ce'1toroJ .:.t1 Pas dona. I •1id .. it rn 'b 

possible for 3, .1. to obtain his viewc or. Ll s subJect, an I know 
how vlLal a factor ~L ~ULuU l to llm. 

Adams an l Seareo, w' 10 cru " "lP here ., • ... s b Sunu.uy, 
have r.1ale 1. 1 L' er :::tudy, i v,r:iich i,1 ,ey wen'u aided by Hu.bb e, 
of tho relative alv"lnta:-i:es of the nort Jorn ~rd sou.:..:wrn '1emi­
spi:1erea. Their corclnsior.. f l lly uni' irnrn t ie ::it i tL .on Ls 1~a.u.e 
in my lasl, letler. Th..1:1 tl-10 :ipt,;c:..roscopic b' at''" :1L .o il)c.l~,n·­
a )lu i:., 1 :, , .copo-J JJ O f'>c... t L.ter1 i.•on0"' ... t.r can ~:1 uo •cacl1-
e,1 from !iount 'Jil3on, while the two l11rgcs t:, a i 10s t i.nportan-L 
s · ral 1...e1-_,1 luv (An..,_:r•o,nt)'l,1 a 1 1:.,ssh,J.' :33) lie h · } 1. !:,he 
r~OJ. .,hern n :; , 01 t of reacl :,f any 8U. t,i,' Q '1 L)L lt.-.l' .. G L L.:..on. 
Lor-eover, L 10 I'a ellanic GloucJ.s, / .:.cl are lees .i .nrta .. t '..Je­
cau.E:e thcJ are ot "'p.ir .., ( tl---e typ ic,9.l rorm of the "i land 
universes" beyo.11tl the :1111 .'lay), can 1 e wull inv sti _,u.t,vd 
v1iLL a G::> i ch > ..... , at n.o..,t, a 700 i1 ,,1... .. eJ ·::io.;ope. 

If I Lav-:, not o•J.i'f'ic le t:i..i 1 s red yu 'r L ~-

iuno I ~an e d e.dcli 1,ioral tl ta or cor,10 e Sv .:.r u wioh me to 
do so. 

P.~. I um uoinG to 
?r.iday) anJ others, 
stay on October 4. 

Vur
0 

si -~ , ~ii~ 
a.s de .a to-i, v ---:D ( ue 
bL i.., 110:•v to reLurn hoee and go 1011. to 



I 
The selection of a site for a large telescope which shall 

perform with the greatest efficiency is greatly restricted by 

four limitations, geographical and climatic in character: 

( J. ) Limitatlon in Latitude 

(2) Limitation in 1-1.ltitude 

( 3) Range in 'I'empera ture 

( 4) Freedom from Clouds 

( 1) The latitude should not be less than 30°, otherwise 

stars at the celestial pole cannot be satisfactorily observed. 

At the same time, the latitude should not be hlgh, because stars 

south of the celestial equator, which othervlise would be within 

reach, would then be sacrificed. Three-fourths of the whole sky 

is accessible to observation from a station in latitude 30°, and 

no part of this fraction need ever be observed at altitudes 

above the horizon wbich are less than 30° . Conditions in 

latitudes up to 35° are only slightly less favorable . 

(2) To ob~ain the transparency of sky so essential in photo­

graphing the faintest stars>the altitude should not be less than 

5000 feet, and pr·eferably should be a 1000 feet more. Still 

higher altitudes would be desiri;_ble except that adverse conditions, 
,f ,. ci 1.,~,k · .... ,f .r· ' 

such as excessive snow fall, then begin to make their appearance . 

(3) 'l'he range in temperature, both daily and annual, must be 

moderate . A large daily range is fatal to tbe finest observa­

tional results; deformations of the mirrors of the telescope and 

of sensitive parts of accessory apparbtus, the prisms of spectro­

graphs, for example , cannot be fully compensated against large 

and sudden changes in temperature . Large annual variations 



- 2 -

mean low winter temperatur es, which reduce enormously the 

efficiency of operation. ~uch tempera tures imply bad seeing/ o.r, .'5 ;
1 ~ 

unsteadiness of the utmosphere >and a severe strain on the 

observer . 

(4) The reason for freedom from clouds is obvious . 

Application of these restrictions to Nortb America at 

once eliminates all points except those in the southwest of 

the United States, or possibly a verJ narrow strip in northern 

Mexico . Locations in the mountainous region of the eust are 

undesirable because of the latitude or t _he prevalence of clouds .. 

The Rocky Mountain area is unfavorable because of the great 

range of temperature . These mountains are in tlJe path of the 

great cyclonic storms that sweep across the continent . Latitude 

and other unfavorable conditions eliminate the northern mountains 

of the Pacific area . Only in the Southwest, Southern California 

and Arizona, or possibly the extreme north of l'v .. exico, are the 

four fundamental conditions satisfied . 

The conditions mentioned ere by no means all that must 

be satisfied in selecting a suitable site. Steadiness of atmos­

phere (freedom from the quivering that appears in an exaggerated 

form on looking across a ploughed field on a hot summer ' s day) 

and low wind velocity, are also factors of vital im~ortance, 

but l ess significant than those mentioned for general orienta­

tion . rt need only be added that these conditions are known to 

be satisfied at various points in the Southwestern area . 

I 
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Dear Mr. Fosdick: I 

September 27, 1928 

For your information we enclose 

herewith, at Mr. Arnett's request, copy of 

a letter sent him under date of September 22 

by Doctor George E. Hale with reference to a -----
site for the proposed 200-inch telescope. 

Very sincerely yours, 

Raymond :B. Fosdick, Esq. 
61 :Broadwey (Room 3018) 
New York, New York 
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• frevor .Arnett , 
'reaidont Intorn ttonal duosUon Board. 

61 :Bro dw41 , 
·e York 01 t7. 

Dear er. rnen, 

·now ~ nue • 
San u , litornla, 
eptember 2~. 1928. 

Your tel l!,f r rdlng a e1 te tor th 200 inob 
t l ecope, repoahd from a ad•na., re cb me here laa\ e1'ft1 • 
Since then 1 have t l :.ed o• r the telephom wl th • •oy cl Dr. 
Ad ..m•. d flnd t t e e.r 1n ao let• agree \ on t. atton. 
Z shAU be r dT to co e et, 1f nec•••arr, atter Dr. •t.ll1kan re­
turn, from a moun\Gin o%Jl9ndl tion tor the atudy o th co• to r y , 
bu\ 1 hope you ill ree ,1th ua t t tbs cue at pr aent 1n thte 
let\ r leaTea no doubt as to t.b• b at procedure. 

rrh• etf1c1ent uae of a ~00 tnQb t leaoope de endt 
directly upon a gre t •• of knowledge obt. in d w1 th 7 ller 
tnctr,aente, which • be n ■lowlJ acc\l!llllat d ln th• north m 
ll i•pbere during the lat centUJ.7. fhle relates to the rop r 
ottons , parallaxea, i\udo1, r lal veloc1i1 •• d eotra of 

eta.re, giT n by the long and r 1•t .n\ uee ot medcU cirol • • 
vi•ua.l d tographic refraotore and r tl4'CUng tol ,co, • w1 th 
aperture• Up to 60 inehe•. M1mJ year• wet elapa• "tore auch 
knowledg of 10uthern. 1tara can com re with t , now aT lle.ble ln 
the northern be teph re. ha lnatrumenh ln uee th re re 11 
an4 OYen the Hart.rd 6o 1nch retlootor. ani the 6o inch retl ctor 
•h1Ch the O'IJJlt U,aon Obaen ioey ho \o • n4 1 thin two or 
three 1eiu-a, arwtt be ctively employed th o ror decade• to help 
cloee the p. fhla perture ot 6o inchea •• bel1eve to be the 
•11e now ne,d.ed. in the eoutharn bemiaphore. Aft r tl •• teleaco e1 
and ot rs of smaller eize ve auppltec.\ th• necee ar, port.inc 
data, \he 200 inch could be m ••d to a aouthorn 1tatlon 1f thia 
ahou d ••em wt••• 

• nit 1 conaiterad, howeTer , th t the on1, 
prop i- 1\mqtion ot aueh l ge a.nd ooatlr 111,trum t 1e to deal 
w1\h robleme 'be7ond t ren e of 1maller \eleaco • • it 11 OTtdenl 

, lte lo1M•t in the nortbera bem11pher• 1hould ext d oT r 
•ever l de e1. at le ' • Ult many rge • lr l nebula• t , 
:or. 'Hubble baa • loot d for tud7 are • 111 wlthlil 1ta r aob at 
tbla 1At1 t • 4 their \bol"Ougb e;aa.w11.Q.ation w111 occup7 a lone 
period, tu '11.n of the axtr t intna•• ot the et l"8 rited in 



theta. eHemberina; that the a ce open \o •splor ttoii 1th \hle 
teleeco • will be t le, st eleh,-fold (v r, llt...$11 twenty.fold or 
more) that within re.nge of the 100 inch HookeJ> t&leaoor.-e. that the 
nmber of ,tare known tn tho calacuc 1,ats ehould. be doubled by 
lta al• n~ that it should d110loee hu.ndrede of thousand• ot new 
tplrol el1i;pt1c l eyat a berond.. the lf1lq ay. the ltrmenee 
ta kb for it 1n the he~ na eceea1ble fJ'om our l titude t• 
obv1oua. oweY,u·. He ulti.mate tranetar to a eo,Jth · rn et tlon 
would be perf$Ctl7 teatlbl•• a the latitud• ot the be ■t re(Gion 
lQ onth Atri b n ly the • a.e tha, ot the onlr eu.1 table 
91 \e9 ln th• Unite~ St t t. 

Th 88 et t • und.O\ibtedl7 llo in OU them 
Cal1torn1a or poeaibq 1n lao , • the obter~ tton• of 
man, y-eart have thown. CJ\l!' reeent Ocun:Ja.J:·a.t1ve t eh, by a new 
nd rigorout J11Bthod., ar being '1.lade at f'o\U' mountain 1 t tn 

Soutb-rn Oalltornta, bu.\ we expec, lso to triaka teleacopictsote 
a\ H\r r l po111t• tn Ariton , tor whlcb bn.ve alreatll' ob-
tatne exten tve mcteorolo'1,oal de.ta from the Chief of tho 

o ther Bur :u. Th eum· r r iny •ea.eon in Ar1&o'2& the l01r 
winter ti) r tur• tn the moet p:romlt1DC Ngion1 , at' unfaTor­
eble lndtcatlon,. Mor ov r, a con11der t1on regarde4 bJ' • 
Roee • r un, mu.et be k pi conatantlJ ln mlnd. Th1 h 
the 1 ~'6.nce of e1t bltshing the 200 1 ab tele,co~ within 
at• houri rld♦ of oueh at.ron« gl'O\l of in• sti tore 0 

•• h ,,.,, in ea.dena. 

lt l unnece••f.'ll7 tour&• the de•lnb1l1t7 
ot ent.l'U8Un the edgn, eonatructton, rid. uae of such aa 
ex n l • lnet nl to conrpetoM and. a rs.enc 4 rn • t 
it 7 be r tb •h11 to point out t t he chief dgnifio no 
or the whole plan U.ee 1n our Jotnt ch • At the outh 
.Uri n tat1on• , for example, \hO\lgh th , ftl61 be 'fistted. at 
interval• by le 4lng astronomer,. the actual work of obe rva.­
tion 1 u,uall.J co uct a 1n a routine w,q bJ on or two 
•• tatant.n, cut otf rro con , with prodncUTe thtnkore 

d of neae1s1, 7 J111rau1ng t eir u,te• 1n a. 11ecbantcal lllLU • 
I la no tram nc aouroea t t r l dwmcoe 1n rlnoi les 
or metho41 of ob1erT tlon ar likelf to FOO 4. »t• one but 
,..., ral l ve1ti tor• oft high t t7 •• conetantly 
at11ll\\lat d b7 reo l contac, and by daily dlecuaalon 1th 

of ~he 1gb c ltbre rki 1 rel.at ft 14a, e 
baolutely neoee■o.17 1 e re to eecure •uch ad•aacite ea w 

b•• ln Yin. I do no\ mean, ot cour••• that routine ob­
■erY \lone eenno\ be etf ott••17 de aldlled 1l1t t•, 
or that t ir ul.U te 
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ARTHUR Wooos 
GI BROADWAY 

ltOOM :3006 

NEWYORII. crrv 

T1•:Li-:P110N1•:• W 11rn:u,,.1.L 50!0 
CAIILE ANJ> RAu10, Go-rswow, Nt:wYomc 

Trevor, Arnett, Esquire 
International Education 
61 Broadway 
Nevr York City . 

Dear Mr. Arnett: 

~~ 

t September 28, 1928, 

Board 

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

September 22nd. He rather dazzles one with his allusions 

to space, and he cert~inly sounds convincing. 

The point I should like to clear up, however, is 

the one which, as I rem.ember, won mentioned in our discu::rnions 

last spring, ~nd that is that tho site should be determined 

with the advice of representative astrononers. I don ' t believe 

you can comply with the implication of the term "representative 

astronomer" unless you 1ave not merely astrono:ncrs from different 

parts of the United State::,, but, a.loo ao:ne fro,:1 Europe . If such 

a committee approved what Dr . Hale so convlncingly writes, I feel 

there wotld be no further question in the matter. 

Sincerely yours, 

~tv-u-znf, 
AW: E.E 
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60 OCE.,a.n View Av 1~muc: , 

ar' , "'a]; if or•-:i , 
~ , l.. .. ...,~ . 

r.:r . Trevor Ar1wt t, , 
r si.:ie 1 t In.., ,rm. t · cnal Eclw;1.hlon Boe.rel , 

New York . 

D0ar Ifr . rne Lt : 

I r turne, .... 1 st :r.iL1 t f • 1 1 , asadena. ~l E:;r'e I 

sav, r~i 1111 au, :1ol,ln"'on, o uo , Searos , IIubblv , .Morr;o.n, a.lld 

other". Millikan has just re turi er· fro .1 cosmic ray expe-

dition, beginnin[; t, Arrv\1hc&d L!:Ye , a.b01:t 3: h,.)Urs by motor· 

.fron Pas .. cler ... a , where .nost of '.l'"' work ls done; cont nu :ne; 

o.t :::evoro.l la.kec ir the l ig·1 ~le.rras , at altitudes up to 

9000 foot or more ( I thir k o. e io at 12000 feet) ; ai~ 1 enc.l­

ine w.:.tL a trip to r ike ' ., P0ak., to c'--ock wttr.. lead the ab-

orpLi"Vo cffuct:.::- Lwo.:mred previe,uslJ in il't.ter , a.nd to t:.est 

Le il.fluer.ce of tl...e r'-ldio- activo roclrs at · t:: sum.nit . Ille 

fundamert 1 di:::covory of ..,he J.ifferent typun of h.:zhlJ pon­

etr:1Lin~ ru s ., which r;ives tro f~.r·Gt iulication oft e forma­

t:.wn o tho element "' in co:::mic space , "JUL ade at Arrowhca 1 

Lake , tlnu:: empha:::izing the point made 111 my last lE..t..,or of 

tr .. e groat aclvantae_;e of bavln these hie;h level n atural 

laborc..torles within easy reach of our 0 ro ,J.; in Pa~w.-lena tr at 

iC'! rwu 1 ir, ·lit,h tho terrest;ria.1 and celestial asr>ect " of the 

problem of tl .. e const .. ;1:tion of mut"ur and tlrn 1 i. }1t tl.oy 

t'~row on Uu stru~t ..... re anl evol tion o~ ..,:ie universe . I 

think L at Dr . Ho. ".or, ., as a rhysici "'t , , 11 l aeree t 1, L Lhis 

cooperativo worl lios ,, t t•1<., v ·r oaso of o·ir scheme for tho 

ne'i Antrophysical Obs rvo.tory a""'d 1 t, La1Jorutory , and that 

its 'toarine; on t: .. o question of site in vital . 

ProZGs sor Soares las been unable to :' iruJ 

"'to.tl::::l.; ' cs r;ivl.11~ t' o 1•1.r1ber 01 dr! a a .... d r iuht::i of 01Jrie:i:.•v 0
-

t on t e s Jorr .. observ&toriv '"', but he is confident tlwt we 

have al; .. iount 'lll~on .n dvantai50 o" from fif" to c. h1 ~ct', 

c"' eo.r n:, 1l,.., 1 1· .i !'oreovur , it ic not mer•1 ly r q 1•,,.t.:.o 1 

of a cl ,llt.,;3C cl tho orl ,s 0bse1·v• tory the cparkl i •c; 
cloar nl ,hts of ·,i ... , us1 la.~.ly ,ive ~ u rnrst res ., L ., ,rv :..­

ly t:t fvr·ior t , "' of t' u 'hazy n · . ts of October , 1'10n t. w 

cele::;tial ime ch b tl ·r . Tl...e ~J"" .... ct 0f tie ::;..--ar1 -

1 • t "'; 1 : , ~.,.. i J t wil · L1..l: , o" ., 1t: st .., , ..,. · c'1 is 

enor,nouoly ,ila ·1 

UJ.utor 'l l jt·st aa tl,_, 

landrc 1 d G.,/0 ·c 'OcS 

he' t cl "'1... . vr a =L ir , 
f · -;h b <C r:1 e 1,ci B.Hd ur-

r oveu. ruut ma0nificut ton ., is oft p L .i1 t.o a 

largo 1.:.sc. Even i en f· ~~1y i a ways in 

mol,"i on, cor.ibi ii . ..., a "'l ,- .. eri Ou. ·· .• g l cl.,i:,n 111.,: 1 
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an osc.:JlttGJOn r.ic r"i_;_Jid v,_3.-1-, • L cc~ nol; l>u el·~r.:,.atod by any 
o: tli0 devL.:e::i unp oyed for 11 f o 11 owi~c" t·1e i:nac;e during 
long phol;oc;:t·aphic exposures . In co1.raring tvro s.:tc<1 , ~:_oro­
fo 0, rn i.iuoi, Lnow not r.1..-.,.r0ly tho !.L....ni°:Jer• of cl1;;Jar d•t;;G or 
ni,~~ L.... at; each . 1Ve o'~ Jul,: u l .,o L9. 1c a exae t:, nc·1.::m.Pe of 
tho quality of i.Ja.:3es , :xr..C. th· s i"' a.lr1os t inv1J.riably lack­
ll:tG • Mea3ure~!lcnL of star i!:lages on/4)h0toc;.2aphs is usofuJ. , 
pro\Tided that the ::hoto0raphn are r.1ade by oqu.ally eood 
observ0r8 ru d with strlc t, :y comp J.~'o.bls i..0 tr 1ml 11.t:::i . A lar,30 
tel :is cope is more affec tud by at~osphE,ri1.; uiot.u•ba.ncos tLan a 
sn ..... :1 one, , a.."'l.d fo:r Llll::, r0·1son I t.ltink our Ho1tr t '',llr:011 
pnotog1•apr,.s , nmclu v,rl th ~he larses t a po1·/c tu res , af eoru. the 
1nost tho1·ough test of l,111s question yo t obt·.1.ined . 'Ne now 
have al3o the new method of Anrlnr:con, dovl",ucl l:;'1is sw:une:c· 
f 01" the purr000 of per ni ttlng U3 to !'lake reliable compara­
t:l.ve tests of VLl.l'iou.s s::"Le::i with po.· Lable telescopes . In 
this mett,0,1 , which has boen thorougr.i.ly tented a.lon3sid0 the 
GO inch ancl l".)() inch t0loscopes , the oscl1 L.tinno of Uw 
star i.nages a.re v l::mally moa3 ·rod u11<.i0r a rra.~ df icat ion of 
GOO diame cor • •rvu arr., u~ I 'J aolo vO cor.!pt.l.re O blw1· s.i. Loo 
accura tr:,ly "l:i. th },ioun L '~'11 ~con. 

I have iade many studien of the effect of 
alt:i t1.,;.rlo and of local co Au i. t.ions kinds dul"ll e t.l.1.0 

last foi"ty years , with telescopes _ rangin1.:., ln 
apertllre fro,:: 2 inche,_;_ to 1()0 i.w.;hes . r.:y ec.1 .. ly HJrk wa::: 
done ln Chica.so , wher~"soolnJ'' i::i 1.>esl:; .vith a li"~l t r:01.1 th­
w0st lll.'1Juze -'..ind is inGtan t 7 y ru:'i.!1.cd if t: u wind s1, lf t;s to 
the uirec tion of tl.1.u Lake . ft :,1,e Yeelws Observatory s lmi­
lar condl tlons provuil , w.i th Vte advm1 !.,t 0 e of f roodom from 
the :::;noke l:.nd J i·~ll'.::C of t. la.rc;e city . T- 1889- 00 I did 
cN1slclnra1:le obsorvinc; at Can bridge , I1a.a:.; ., wl !.ch is not 
ve~y unlike Chicago . In 1893 I worked for two weeks 
( in J·unu) a.I.; Lhe summit of P ikc' n Peak, a 1d learned the 
effects of the d.8."ly thunl:rstorms and tne u.isturbed nta..,e 
of the air in this :cegion . A ye:...r laLer I tested the 
seeinc; at C:atf:l.nia , Sicily, a.IJ.u spent a woek observi.nr, on 
Mount bt~a, whcr1J I uc;-111 saw the e" ... ect or hoJ.J.teu. air 
risin0 fro. bare rock ( or lava) ~nd tLe noces~ity of avoid­
ing mountain 1.;ops vVhich , li~rn Piree I s Peak or I~tna , are no 
co1ru--nonly s .. 1rrom1u.cd by clouu. caps evun durine t.rw be:. t 
season . At the Yerkos Obsorv:.. :..ory I maclo a. series of snec­
ia.l otudies on the efi'cc t of the hoie: I; o<- l:.he ~cl...,ocopc 
ahovo the ground, tho i .1..fll .. cmce o:: heat from Lho dome i:.:.ncl 
wiLhi1 the tol03Jope tubo , tl...o effect of an in<ll"&ft of air 
through the shutLer_produced t,y a 4 foo~ elcctrtc fan , otco 
I:ri 1904 , i'ollo ;1 .... ng Hussey ' s prol:lmlnary work ( see hie report) 
I beg-in a ner.:es or ton tr: on I.~ourit Wll•;onJ virni •l1 has uoen ' 
continued wltl .. V£...rious ir13tr•u.r1enLn evot' si1 ce . I "have al~.10 
:made :::io111e ob:::iervat-L0no i:r. ~n6 .::.a 1rl a ... u elscnhere , ru'u cu 1-



-3-

pa.red r.ut0 with many a::itron.omurs in th.Ls country and. 

a bro ado II ere in San ta T3a.r·har.a I have trlc'"l the e!: f 0c t; ();: 

ulaci.ng " tel ... scope on tLe beach at t.1 o wate!' ' s er.10 0 and 

a L v~riouc J.i trj_r. c0c L1l11n(.. . T: · :-- e.:-tperie1-c1., , coi!l"uincd 

.rlth a otudy of U ... t;; tests .rade b p ··t1zzi m th at Teneriffe , 

ThoJ.lon a.., the Pie du Lldi , sn...:. by mora recent ol>oerve):8 

a., other "lives , has wivcn .e some la10111L.iclge of l,he p:-oblvr .• , 

\I' ich ls much nore cor r 1 ex ths.n i L r:...a., s(.;om a.., first view. 

Ma J f--wtors must, '.Je considered. For exan.­

ple , n s · nf;le dust- toi-•m, ;:iu.ch a I havo fro1. 1e11tly oeen in 

Eg'Y1,')t , would 1 vneLP .,r.., 13.ny clo ..... u and seriously injure tLe 

dcl cute mechanism. o:' a 1 rvu tolcscor,u , uvu1 if ltc opticnl 

p 1r Ls 'lure cvr.1 L ... tcly p rot.f.lc i:,t)u.. Ti .c;' ... v1l ds , tho igh r eo 

f 1•orr. dust , 1ake the in::: trur:ierJ.L · .. r d pr •v ..,r t the ta'! r.ir; of 

good photocraph.:; , no'... to s::1eak of their bad effoct u n-: tLe 

def i. 1itlon. VerJ c..,lcl ~oat:.or numb::; l, .1.0 ob ,vrvo.·3 fi11,__,sr , 

and r- e ,._, ,ts hi from holdine; the ir.iages accn.rat .;' J in 

,. 0sitlon rl rinc; Ll1e rJ.ary hour s of e~por-uro often rec!uired . 

Several other _ ~c tors are also ve~y i -iporta ... 1t;. 

Th .21:nal tu,t is i 1.,11 re mlts , and tho~,e 

obt 5.no on Moun~ '"il con speak for the1noelvcs . They incl'J.de 

Lhe small t star images ( a'Jo11t 0. 5 or Oo 6 seconds of arc 

in die. etor) , and the ""harpest details of nebulae , of the 

moon, and of solar flocculi evur photographed, a1 ... d many 

ot•1or diroc t consequences of good a.L1 o~r110ric condi tior.n 

not, s1wpa□ sed , if equalled , at other 011 .,ervu.tory sites . In 

a letter j•.ist receive,, .1 Dr. Aitk01 ; ssoclate Director 

of the Lick ObservatOl'J, 'Le sayn !;hat in rl"' personal 

opinion Southern Cali... 1ia lr- superior to Arizona, buL 

our . inds are open, and we mean to test the gLrnstlon thor­

our;hly . 

Dr . Hubble has called my uttention to the 

fact tLat the nearest cluster of extra- galactic nebulae , 

the only one in which sp.:.rn.ls of various t pes are :!.arge 

enough for tudy w:ith a 200 inc' telescope , lies in the 

north ,rn s1 .. y . 

Very 
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CALD'ORNIA INSTI 1IDTE OF TECHNOLOGY - TELESCOPE 

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

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

b. Rose and Thorkelson visited California Institute of Technology 

in June, after Board meeting, and discussed projects and plans 

for its execution. (See Rose's report, contained in letter to 

members of the IE:B dated June 18, 1928) 

c. Detailed pla.n, method of procedure and personnel of Comrni ttee, 

together with request for appropriation of $216,000 for work 

during next six months, submitted to Executive Committee. The 

Executive Committee also asked to approve the project and 

authorize execution of a pledge with the California Institute 

of Technology. (September 21, 1928) 

2. Executive Committee raised a question regarding Committee on Site. 

Thought it not sufficiently representative if sites other than those 

in Southern California were to be considered. Felt strongly that in 

a project of such world-wide significance the site should be selected 

on its merits - without geographical or other limitation - and the 

selection approved by a thoroughly representative conunittee on which 

were .American and foreign astronomers. 

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

without geographical limitation. He replied that he was sending a 

) 

letter explaining matter (see letter from George E. Hale, Sept. 22, 1928) ~ 

and hoping matter could be settled by correspondence. 
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CALIFORNIA INSTITUTE OJ!' 'l'ECHNOLOGY - TELESCOP~ 

4. On September 26, 1928 Doctor J. A. Anderson, the executive officer 

in charge of the project, called at Hale's request. (See TA's 

memorandum of interview, September 26) At close of interview 

Anderson said that the matter was so important he would write to 

ask Hale to come on to New York. 

5. Hale sent further information in letter and accompanyin~ reports. 

(See Hale's letter of September 26, 1928) 

6. Saw President Angell in New Haven on V/ednesdaiv last (Sept. 26) 

and Doctor Stokes in Washington on Satuxdey (Sept. 29). Showed 

them Hale's letter of September 22. Angell said he would be 

satisfied with the procedure and the reasons given. 

Doctor Stokes felt that it was important that subject be discussed 

by a conference of American and foreign astronomers. 

7. Hale asks that papers be shown to Doctor Max Mason. 

8. Executive Corr.auittee does not wish to give an opinion on the site, 

but wishes to be assured that the method of its selection be approved 

by distinguished astronomers and scientists Athe world over. 

9. Hale reports that Doctor Rose felt strongly that site should be 

within easy reach of Mount hlson and the California. Institute 

of Technology. 

r/ / , j ,, / ' j ·,,., - r j_fl 
[J7 • /1 ') , t!' 9 e r. ' 

TA:LFA (10-1-28) 



THE ROCKEFELLER FOUNDATION 
INTER-OFFICE CORRESPONDENCE 

A 

I have read "this let.t r ""'ro,. Oeorr;e I.ale. I dare y 

his poir,ts at·e all ,ell 'taken but I an quite i. co, patent to p· ss 

upor Lhe .. 1. All ,hnt I as .I'l.i.,tee ask is Ln t , a e L ,riart Lnl ro 1p 

ci' scientists 1l 1ose interest is so 1 ely in the advancement of 

stronom7y have n ~hance o pass upon thP. estion of site 

before tr. final decision is re' ched. I v ., r .nc you :1, ve s -oJ 

Georg,e H le to come ea.st. 

GEV:D~l3 
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Mr. Trevor Arnett, 
President International Education Board, 
6113roe.dwq, 
Hew York 01 ty. 

Dear r. Arnett: 

fiO Ocean View Avenue, 
Santa Barbara, California, 
September 22, 192s. 

Your telegram regarding a site for the 200 inch 
teleecope, repeated from Pasadena, reached me here last evening. 
Since then I have talkea ovet· the telephone with Dr. Noyes and Dr. 
Adame , and find that we are in complete agreement on the question. 
I shall be ready to come east, \f neceaeary, after Dr. Millikan re­
turn• from a mountain expendi tic,n for the study of the coemic re.ye, 
but I hope you will agree with ue that the case a, presented in this 
letter lee.Tee no doubt aa to the best procedure. 

The efficient use of a 200 inch telescope depends 
directly upon a great mass of knowledge obtained with many smaller 
instrument,, which has been alowl7 accumulated in the northern 
hemisphere during the last century. Thie relatee to the proper 
motions, parallaxes, magnitude, radial velooitiee, and •~eotra of 
etara, given by the long and per istent uee of meridian circles, 
v1•ua.l end photographic refractors and reflecting teleecopee with 
aperture■ -up to 60 inchee. Many yeare mu.et elap■e before such 
knowledge of southern atare can compare with that now available in 
the northern hemiephere. The instruments in use there are small, 
and even the Harvard 6o inch reflector, and the 6o inch reflector 
which the Mount ilson Ob1ervato17 hopes to send within two or 
three year•, mu.at be activel7 employed there for decade• to help 
cloee the gap. Thia aperture of 6o inchea we believe to be the 
eize now needed in the southern hemisphere. After these tele copes 
and others of tmaller eize have au.pplied the neceesaey supporting 
de.ta, the 200 inch could be moved to a southern atation if thi• 
ehould eeem wise. 

When it is consitered, however, that the onl7 
proper function of euch a large and costly instrument is to deal 
with problems beyond the range of amaller teleacopea, it is evident 
that ita emploJment in the northern hemiephere should extend oYer 
aeveral deoadee, at least, The man1 large epiral nebulae that 
Dr. Hubble baa aeleoted for study are eas117 within its reaoh •t 
thi ■ le.ti tude and their thorough examination will ocoup7 & long 
period, in Tiew of the extreme faintneae of the eta.re comprieed in 
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, them. Remetnbering that the apace open to exploi-ation with th1 
telescope will be at le~et eight-fold (veey likely twenty-fold or 
more) that wtthin range of the 100 inch Hooker telescope, that the 
number of stare known in the galactic a;ratem should be doubled by 
its aid, an~ t tit should dieoloee mmdreds of thousand• of new 
1pirel and ellipt•l eyetem berond the Milq lfe.y, the immense 
task before it in the hea~ena acceeeible from our latitude 1• 
obvious. However, its ult1mat transfer to a southern station 
would be perfectly feasible, as the latitude of the best region 
in South Africa is nearly the same as that of the only sui tabl 
eitea in the United States. 

These eitae undoubtedly lie in Southern 
California or poeeibl7 in Arizona, as the obser-vattone of 
maDT 1ear1 have shown. OUr present comparative tests, bf new 
and rigorous method, are being made at four mountain elte ln 
Southern California, but we expect leo to make telesco:pi.ctesta 
at several points in J.r1zona, for whioh we have alread7 ob­
tained extensiv~ meteorological data from the Chief of the 
Weather Jureau. The e"Ummer r~iey eeason in .A.r1eona and the low 
winter temperatur• in the mo·st promiaing regions, are unfavor­
able 1nd1oat1on1. Moreover, a consideration regarded by Dr. 
!oH as paramou.nt mu.et be kept con1tant11 in mind. Thi 1e 
the importance of establishing the 200 inch teleeOOJ18 within 
a few houre ride of au.eh a strong group of investigators as 
we ha.Te in Pasadena. 

It ta unneceaaarr to urge the de1irabilit7 
ot entrusting the design, constrrction, and use of such an 
expend \We instrument to competent and. experienced men. 13u.t 
it JJJa"f be worth while to point o t that the chief llignifioance 
or the •hole pl•n liee in our Joint scheme. At the South 
.A.frican Stations, for example, though they may be netted at 
intervals by leading astronomers, the aetu9.l work of obeerva.­
tion is w,uallf conducted in a routine way b7 one or two 
a1siatante, out off from contact with productive thinker• 
and of neceaai\;y pursuing their duties 1n a mechanical manner. 
It is not from such eourcee that prime ad-.ancea in rinci lee 
or method1 of observation re likel7 to proceed. II~ one but 
• veral investlge..tora of the highe8t ty • con1tantl1 
stimulated by peraonal contact and bJ dail7 diacu.seion with 
man of the same high calibre working in related f1elda, a.re 
absolutely ueee11aZ7 if we are to eecure such adYJ&ces ewe 
have in view. I do not mean, of course, that routine ob­
eerve.Uon cannot be effectively made by skilled a• istants, 
or tha.t their ultimate 



I 

disoussion by vexy able i nvestigators uwy not lead to irr~ 
-portant discoveries . Such discoveries a.re sure to result 
from a w~Jll- r.ilanned 8Xf)ed1 t1on;,iry schem,e . du.t in addition 
to advances of this nature , we may reaeonably expect others 
of e.t least e11ual ii. portf.noe :Lf the telesco9e ie used in 
the msaner that eeems to us the only permissable one in a 
case of the .t:, resent magnitude . 

q,o ap 1reciate this fully 1t is neoessary 
to take, into accowit the recent revolutionary advances 1n 
the nhydcal so1encee , and their vital bearing on the 
nrogrt es of :i.stronomy. The nece d ty of close and stimu-
l&ting contact betwefm maJthe.1"atieiene , phy ioists , astron­
omer , ohamiete , gecr hysioists , geologists , and men in 
other brs.nches of science is r1, vital :factor in our scheme. 
It a effect li.,_ s been plainly ahown by the ,iroducti ve inves .. 
,igationq directly :resulting from such contacts in Pasadena, 

one of which , a the rema:rkat>le discovery of the source of 
·the chief nebular lino., by tr. l1owen , one of Dr. Millika,n I s 
associates in the Nonnan Bridge Labo:ts.tory , who had ne var 
lrrviously worked in astronomy . rrihe significance of this 

discovery was equally 1m:.>ortEmt to astronomy and physics , 
and if our tilan h ci,rried out as .,rojected a. grea.t number 
of E,in.rilar advances m.,qy safely be orecUcted. l am au.re 
tb t D:r. · orfJll'l I a recent re: oval to P"' sad.ena, wb.ere he is 
no"' at work in hia new laboratory , was largoly due to hie 
ap :il"eci tion of tho value of suet, con tacts with our ,hy ic­
ists and cr:,omiats and the poasibili ty they S'IJ.e:, 1·ert of , 'dvanoes 
in biolo ~1oal research. I also venture to believe that even 
tho Asttuphysioal Laboratory e re •ihum1n,g as . rt of 
our naw ro.jec t may es. fat in the aoc,,m·)lieh.'llent of Dr . organ ' s 
purpose . 

T'hero is another and no less vital ryrin­
ci ,le underlying- our eclteme. In add.ition t o the mor.tl and 
mental etimUlus thflt ha.a reaul ted from the Jo i nt work of 
the Celifornia Institute and the Mount Viilson Obeer~ tory , 
a stimulus which the more intimate relationships involved 
in the 200 inch tel aoope project in :i,.t s 1,resent form "-Ould 
surely multiply • I c.i:n a aure you that the work of the t',iount 
. ·11son Observatory could never h· ve been done under con­
ditions w1daly ct1fferent from those exieti?4~ here , Thus 
Adiirne I funda iental dieoovery of hie s.., ect roscopic rue tho d 
of inea~ur1n1-:; tellar distancei:i was the 011tco ,e of a combi-
n tion of sol r , labo9tatory , and atellar ree ,arches such ae 
no exood1tionery ryroject ha ever yielded. The discovery of 
magnetic fiolde in run~spota ant of tho general magnetic 
field of the sun are otses in point . Ano t her in~tance , vital 
to the wider suc~es of the 200 i nch teleqcope , is illuetrated 
by the work of Uohelson and l:leas0 ?.1th the 20 foot stellar 
interferometer ttachod to the lOC inch t ele;iscopo . Their 
epoch- making advance in measuring star diameters and the 



separation of the oomponenta of two spectroaoopic binary 

stare ,,as dependent u:pon the imned.i te vailabil i tJ of 

l r ga shop end laboratory faoi.U.ties end the means of ex­

perimentation they afforded. 

In still higher degree the 40 foot inter­

ferometer we he.ve planned for tho new telescope , which in­

volves greeter technical dif1i:!ult1es than tlle previous 

ine1 tru.ments , requi "'O a exce,)tionol shop and laoor1:1tory facil-

itloa. The srune is tru.e of tho me.1 other auxilia::rie and 

methoo.-i; which, if provided , will multiply the efficiency 

of the ne. telescope ma.ny fold . ,e do not regard it as th 

traditional refra.ctor or :reflector , rT1er ly ce.rryint.; certain 

readily portable ac e.horics suitalile for routine work. If 

it its to met·t our expeoh.tions and justify the l,1,.rge ex­

f1enditure of monr-iy invol 11ed . it roust b a living and ~row ... 

i n"" th:l.ni , !Jrofiting by the daily int rest and adv noes of 

a le.1";e group of the e.bleet invest,iga.t ore and tea.a.Uy in­

croasing in efficiency end usefulness throu ,.ht he develo,)­

mont end adaptation of new 1, ens . In our judgment , such 

a result con 'be obtained only i n an environment e fe.vor­

,ble ae we can offer here. '!1ho ad ition of two or more men 

of the ty1Je of 1:ddington to our etaff , and the or,~1.U1ization 

of a r duate School of Astro hyeics resting upon the foun­

dation in m• thematic , astronontY , physics , chemistry , d 

geonhyoio cJ.xeady -prMered , will trenr;thon still further 

our present group . aoreover, Eis you knov, , e intenc. to con­

tinue the policy of invitin1~ here for 0pec1 l rosearchee 

PUCh le di~ investigators , from t1is country and abroad , 

ae Kapteyn , "hapley , ~.ichelson , Russell , Lor ntz , Pom ,er­
feld, :::nd othflrs o:f' aqual calibre who haw~ come to ue in 

the past . 

I hove written in I: ete. to get th s off 

i)y a1r- m il to- day , and probably have failed to onswor some 

of the Q.uestions you have in mind . If you ,ill re t. ese , 

I will reply M onoe. Perhaps I might add that we have no 

evidence that the II eein, ·11 in South Africa or else here in 

the southern homisphere ie better than here in C lifornie.. 

if it ia as :ood. 

If Jr. ax f'ason 1s w th you I hope you 

will show him this lotter. as he knows ny of our group 

pereonally and 1s int ere t ed in the pl 

Yours \re1·y sine er • y . 

G OC)RGE ,. HAL . 
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TH/ NKS FOR LETTER I\Nl.J TELEGRAr GLA~ TO ~ISCUSS WHOLE MATTER 

V/ITH YOU AN.U MSO /M LAIL! UP fN BED HERE BUT ILL~ESS . OT 

S ER I O US A ~~ .u S H A LL I R R I V E U [~ I V ER S f TY CL U B NEW Y OR K V I T H A 1.J A i1 S 

NEXT TUESLJAY IF PHYSICIAN PER~fTS STOP PRESENT ITE COW11TTEE 

JNCLUlJES AlJ 1S MILLIKAN RUSSELL ABBOT ROBINSON ANlJ SEVERAL 

OTriERS V/HO KNOi/ OBSERVATIO\JAL CONLJITIO: CA L I F OR N I /\ A ~ l.J 

AR fZONA BECAUSE DOCTOF~ ROSE STI\TElJ THAT NEVI OBSERVATORY 

::;HOUL BE WITHIN FEW HOURS Rt~E OF PASA~ENA TO 11SURE CLOSE 

CO t J TA CT \/ I T H O UR S C I E T I F I C GR O UP A N lJ f NT I MA T E COOP ER A T I O · 

OF CALIFORNIA INSTITUTE /Nl.J MOUNTVIILSON OBSERVATORY IN 

lJESIGN CONSTRUCTION ANLJ USE OF T\~O HUNlJRED INCH TELE COPE 

ANlJ ASTROPHYSICAL LABORATORY STOP HE STRESSED PARTICULARLY 

NECESSITY OF CLOSEST TOUCH \JfTH ST ONG PHYSICAL A 1., CHE Hl L 

LABORATORIES OF C/1LIFORNIA u~STITUTE A lLJ ASTR0~0 1UCAL ~u 
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GEO GEE HALE. 

THE QUCKE:,T TRE::T A,·n "AFEST \\AY T(I :,E,"D MO."EY I::i BY TELEGR<\PH OR CABLE 
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TREVOR ARNETT=PRESIDENT INTERNATIONAL EDUCATION OARD 

61 BROADiAY NEWYORK NY= 

THANKS FOR TELEGRAM CALIFORNIA INSTITUTE CERTAINLY WANTS BEST 

POSSIBLE SITE BUT ITS DETERMINATION INVOLVES FUNDAMENTAL 

QUESTIONS OF POLICY JHICH WE MUST DISCUSS WITH YOU GREATLY 

APPRECIATE YOUR SUGGESTION BUT HOPE TO LEAVE WITH ADA MS 

F IDAY DUE UNIVERSITY CLUB NEVYORK TUESDAY EVENING= 

GEORGE E HALE. 

Reply by wire, 10/5/28: Telegr:un received. Ten o'clock Wednesday morning 
tentatively reserved for interview with ,ro Ad ""'d u T ., u, ams. 
,....., Mason. revor n tt (C 

THE QUICKEST, SUREST AND SAFEST WAY TO SEND MON o OPY sent to Univ.Club 10/6/"S) EY IS BY TELEGRAPH OR CABLE G .~ 
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Wednes~, October 10. 1928 - New York 

Doctor Geor e !1,. 1-!n.le (Mt. ilaon Observatory, Pasadena, California) 
Doctor ml ter §.. • .Adam..JL (Director, t. ·•uson Observatory) 
Doctor }tax .. · son (Director, Division of :Natural Sciences for Gli!B and I:cl3) 

iurth6r discuseion regarding oite for proposed telescope. Interview 
continued late~ at University Club, where Doctor son met Doctors Ra.le and 
Adams. llo record of interview dictated by TA. 

T :LF. 



THE ROCKEFELLER FOUNDATION 
INTER-OFFICE CORRESPONDENCE 

From MM' s dia.ry 

Ootobor 11. 1928. 

Continued discusoion of' telosoope pro.1oot, goin into mor d t il 
ao to rnethod or otermina.tion or site. plnn for auxiliary inutrum ntsi 
astrophysionl lnborntory t Po.sndenn, tl 11 pho.s of th proj ct. 

11 tho e irability or nppointm t by c liforni 
Tachnolo~y of a o:ro wi ly r pr santo.tive oo:mmittoo of · astr nom rs to loot 
the Bite. 'r. I 1 nd ·r. Ad e,cpres d thorn lvoo completely nllil g 
to promote tho appoint ont of uch n connnitt e but it , o.s their O">inion, 011 
it ras mine, th t such M np pointmont ~ould bo for the record r thor th 
on O"Oun. of any soientifio kno 1lcdgo ·which wus no 01rn,,ry. in u much e the 
committoe and o. vieers who x· now ooti'V' oo?l'bin in tho higho t d gr e th 
oa.pa.bilities required. for the t ale. 

Further elaboration of th faot that 11 ne~otio.tiona h ~ be non 
tho ground or th fund ~ nto.1 idoo. t 1 t th t le cope w a on cljunot of th 
great otrophysionl institution 'Whioh h b ing formed. o.nd thor f'or should 
bo within very short distu..'108 of' .G don • llevortholoe A. d I. wo 
perfoctly willing to lenva dooision on thio point to a oommitteo ,vhioh ould 
be reprosentntive in n googrnphio 1 onso, if t o.t w a tho deairo of' th 
Executive C , ittoe. 

Ootobor 17, 1928. 

l!r• !U1son rJholps tokoo - a hineton, D.C. 

Co. led on r • ..;t okos an:'! explained to hil!l vie vpoint in rog ra to 
tho loco.tion of tho 200-inch toloscope o:r the CnU ornio. Institute of 
' oohnolo1~Y• 

tr. s. 'a quost iona in t he ,o r ti cting '\VO ·o to bring out cloo.rly 
that thor would be adequuto study af the condi t ion.;, .rnL. olor,ica.l, etc, 
but so.id thut th ro sh ul bo oloso cooperation be, eon 'l.ho wo1· c ,)one th 
tho telescope o.nd tho group of a tronorr.ers nn rl physicists a,,; tt;. ,, ilson and 
'°'.'•uanden • I expiuined tho situo.tion o.t tho p1•e ,ont -1... im and tho opinion 
of GEV. RBF o.nd TA. ns oxprensorl in our con orence, flnd ?~r. 8. onid he would 
join cordially mth this opinion a.nd was thoroughly s ti f'ied t t it va.s 
wise nnrl a o to lenva the do o1 sion to the oo i ttoo na nt prosont 
constituted, in o.n much as they nr0 proceed ng ;ith such detail d inv stiga­
tion into o.11 o.spocts of tho question, al thou~h with tho u11dorstn.ndin that 
tho observatory will bo loc tod, any, ithin n:ie;ht'o rid of P s dena. 
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I 
MR. ARNETT: 

ON SATURDAY DOCTOR HALE TELEPHONED TO 

GIVE YOU THE FOLLO l!NG }, SSAGE: SINO.lll SPEAKING 

WITH YOU ABOUT TBE DATE OF RELEASE OF TEE AR~ICLE 

ON TEE TELESCOPE, HE EA.S TALKED WUH ONE OF THE 

EDITORS OF THE NEW YORK TIMES, WHO, FOR TECHNICAL 

REA.SONS, STRONGLY RECOMMENDED MONDAY, OCTOBER 29, 

RATHER THAN SUNDAY, THE 28TH (WHICH DOCTOR HAL'E 

SAID BAD SEEMED TO BE YOUR PRSJ]'ERENCE). 

MR. lfi:NRY M. ROBINSON HAS JOINED DOC'I10R HALE IN 

NEW YORK, AND IN OONl-,ERENCE THEY DECIDED TO ACCEPT 

MONDAY, THE 29TH, AB THE RELEASE DATE SINCE 

DOCTOR HALE UlWlllRSTOOD THAT IIJ: DID NOT MATTER 

GREATLY TO YOU r'ffiI OH ONE WAS CHOSEN. 

LFA 

0. 
,,, 

10/20/28 
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FORM 17 

FOLD HERE 

MM 

Attached is correspondence from Stewart 

to Ila.le !.I.bout takinc; motion pict· .is of the 

buildin~ of the neVI telescope. I am trans­

mitting this to you a.t the r(;LJ_Uest of Prof. 

Trowbridce• ,f?1, ;{j7 
ti/"-, ~ -

SID: PH: lE Se 1 ska.r M. Gunn 
11/7/28 
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V 

Doctor Millikan Wovember 7 • 1928 

o) ere ting n Ob1.rvator7 Couna11." conaiat1ng of 
srn. iale. ill · • No)"e • d obin on. 

1d tb ful powors to repre ent and. ct on 'htilialt 
o:c the :Soard of Trustees 1n n:l.l des.lings with 
the Intern_tional. ,due tion Ii d or other 
acencie1; rf:lat1ng to the pt•oposed O'bservator1, 

b) ;pprov the propoaed scheme of organb tion, 
cc,netructlo , d operation NbJect to a.ey end-

en ta Illa.de bf the ObaeTY to17 Council; 

c) acre ing to e full r •poneibil1\v' for build,. 
123£ the ObserTttorJ' and to proT1de \be necese rr 
funds tor oper ting it after 1t• completion; 

\ d) ap ro'Y'l.nl; the tonual request for financial. ssiat-
snee indicated :bo•e; 

~) :utborbing t Obeervatory Council to set up 
recuJ, organh tion, bold regal eUnp, 
repor, quarterly to the Bo d of '.rrustee ; and 

f) proYiding tor p nte of le enaee upon re-
i&i t.io.11 and gree1~ to render accoatblc 

ot ll expenditures 1to the International atlon 
Board each c,_..,,H~iu.- b: a.the, or aore frequently, 
as desired; 

aa4 t 

l) ·he Oba • toJ:7 Council has 1nte4 Doctor J. 
duson. ber of th eta.ff or ~e ou.nt ilaon 

Obs ~v to17, executive officer during tb period ot 
construction. d pted defi ite plan of 
organhaUon tor the ga.idaDce ot the Couc1l, and 
baa app0inted represen tive committees \o deal wi\h 
all phaaee of the proJect; 

2) !be xecutin Comnitt ot the Carnegie Institution 
of hington, D.C. • has accepted the iD:dtation ot 
t CaU.tora.1 Iu1U tute ot 'l'ecbnolog \o aaaiat and 
co4per t.e in \he propoeed un4ertakinc ae evidence by 
lettera ted q 13, 1928, trom Prelident John c. 

rri to Doctor R.A. Mill ot tbe Callforaia 
Institute ot eclmolog d to the President. of tbe 
In tern tional , due tion 'Boardy 
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Off i cero 

Pr.,idenl 

Trevor Arnett 

F,llow1hip1 

W . E. Tiodale 

W . J. Robbin• 

INTERNATiqNAL EDUCATION BOARD 
FOU N 0Et> IIY JOHN O. ROCKEFELLl::R. JR , 1028 

1, llO.lO\VAY, N •YORK, U.S . .A. 
t 

TIJ 
:luROPKAN OFFICIE 

20, R~ DE LA BAUME, PARIS 

Cable aclclrcH "lnten:~·. Telephone: El;yocco 9,-08, El;yo/:co 9•-09 

l' th. vember, l ~a . 

•. • , •.• Brierley, 
61, roadway, 

ew York City. 

!.:.y dear l r. Brierley, 

I thunk you for your letter of October \ 
\ 

24th, to ih · ch :rou o.ttach the confidential n emorandum 

concernll\s the baerv tary requested by the Ca.liforni@ 

Institute of Technolo 

This it m looms r thcr l 1ge on the horizon 

in :,.rope, and for the informEtion of ·ourself and others 

inter sted, in ew York, I Em ttachin::, hereto two clip­

ing from p pers which I picked up casually in E11i,l nd 

on the occesion of l ., t rip t l • 

.Jincercly ou.1 s, 

.., /FO 
cl . o clip >in, 

Member• 

Ra.r-n! B. F"ofck 

Trcvo~ At11ett 

Geor ... Vincent 

Arth:ur W oodo 

John Stewart Br,rau 

Owen D. Y oun1 

James R. Angell 

An,on Phelp• Stol<00 



letober 24 , 1928 

ctor e: 

t the ljourned eetin of the xeeutive Co -

mitte. n ctober 18, 19 , concerning the re-

I 

que t fro th liforni In titutc cf Technolou 

for th. eon tr ction of ob rT to1 i bing 

ent fort confi ti 1 i fo tio of the 

ctor 
20 ru.e 
1 ri I 

the Paris Office. 

incerely your. 



( 

,A I J j 
'ftffJ IE )NSTITU,flON OF WASHINGTON 

MOUNT W) ( SON OBSERVATORY 
~ S AD E NA,CALIFORNIA 

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

Dear Nu-. Brierly: 

November 14, 1928 

I appreo iate your courtesy in send in~ me 

a copy of your formal letter Of notification to Dr. Millikan, 

enclosed with your kind letter of November 10. In his absence 

from tovm I beg to assure you and your associates of our deep 

appreciation of the action of the International Education 

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

ble degree. 
A staten:ent of sums expended to date will be 

submitted in the near future, grouped in the manner suggested. 

We shall also be glad to Hta.ke use of the su'Jnly of expense books 

you have been good enough to send. 

Believe ~e, 

Yours very sincerely, _/ 

iyr~ ~ 



l 

INTERVIEW WITH MR. ARNETT 

J~onday, November 19, 1928 - New York, new York 

Doctor obert Ji. ~'illikan (1 orman T;.ri<l~e r o.bora.tory of llhysics, California 
Institute of ~ecbnoloc:;y, P~sadena, California) 

Doctor ,'illikan co.me 1n to e ,reos his appreciation of the 

action which the I,..;13 had ta.ken i th res ect to the 200-inch tele co, o. 

le nlao diocussed informally a project which had been brou•~ht 

to him for broad.canting educational matter from the standpoint of the 

good of tho :poople. He said the plan was s:ponaored by a r. lexander 

and that he himself had gone over the plan 1n detail; that while he tho-ught 

it hod gre t possibilities he was un illing to allo his name to be used 

as a. ponsor of the scheme largely because he had not full confidence in 

.Alexand.er' o ,jud. JlLnt. The ph.n of 'r. Alexander wa.c to interest churches, 

Y., .C.A. •a, omen's clubs and other such organizationB to the extent of 

helping in raising u. fund. or $5,000,000. Doctor illiltan said probably 

the ocheme ,,ould a.t some time be resented to the GJ;;B and that he wished 

to e ress hi om vie s of t .. e great -possj_bili ties in the case. On 

lfovember 17 Doctor ~illika.n diocussed tl e matter d th Doctor :"e:ppel because 

of Kep el' s interest in adult e<lucation. 

r A-t-.F. A , 

l 
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ov mber ~1 , l9 8 

\ 

y de r rof or o son: 

l h v a letter of introduction to you for 

r . r vor rn tt . )reai ent of the Internatinnel uca-

t1 n o rd and the 

ctor or o ,. 

in the 

le . 

uc tion Do rd, and m~ fro 

re th oenly inter t d 

t l oo for C l forn In ti-

tute o echnology d uld 11 tl o ort ty of 

v1s1Un, your la or tory 'l'ues . ove r 27 1 if tn1a ia • 
to you. 

nf , our en nt 0 it it-

ficult to ick out ot1 r t rt.i ul r 

n of t y 1.1" . but 1 thi~ le e w 11 r 

,ut Lynn bout n n o1cloek. 

Y ur t ly , 

1 



COPY OF TELEGRAM .RECEIVED AT 61 B1WAY. NOV. 26, 1928 

"PRESCOTT, ARIZONA, 24 

11 INT..b1U!ATIONAL EDUCATION BOARD 

A'.J.''l'ENTION DOCTOR J. A. ANDERSON, NEW YORK, N. Y. 

"PRESCOTT ARIZONA INVITES YOU TO INVESTIGATE ATMOSPHERIC 

CONDITION PRESCOTT AND SUB.ROUNDING TERRITORY FOR PROPOSED 

200 INCH REFLECTING TELESCOPE. OUR COOPERATION ASSURED. 

11YAVAPAI CHAMBER OF COMMERCE" 

(FORWARDED TO DR. ANDERSON AT MT. WILSON OBSERVATORY, 

PASADENA, CALI:FORNIA ON NOV. 2?, A~ER INlo(.UIRIES WEBJll MADE 

AT GENERAL CARTY'S OFFICE - CORTLAND 0]7IC!AL 60 • 

MR. GA.NO DUNN'S OFFICE, AND DOCTOR MAX MASON'S OF'FICE, THE 

LATTER :BEING OUT OF TOWN.) (INQ.UIRIES ALSO MADE FROM TA, 

HJT AND WWB. ) LFA 

11/27/28 



INT".iilRVIEW WITH MR. ARNETT 

Tuesday, November 27. 1928 - est Lynn, ~aas. 

Laboratories of The General Electric Company (\'lest Lynn, ~ass chuaetto) 

HJT and TA saw Professor Blihu Thompson, his Ohief Director Mr. Ellis, 
and his assistant, .'r. atson. They explained to us the experiments which 
they had ma.de relative to the use of quartz and showed us the method. which 
they were using to cast large blocks of sand quartz to fonn a surface for the 
mirror of the two-hundred-inch telescope. On the top of that base they found 
that they could fuse clear quartz, excludin all air bubbles and other 
imperfections by applying, on the principle of the blow-p1pe method, clear 
quartz, filli1'16 ua;, holes 1 ma.ldna repairs. and so forth. They wished us to 
understand clearly that their rork as experimental, and that .ile they ere 
optimistic reeardin~ overcoming all difficulties , 1ch might be incurred in 
the making of the mirror for the reflecting telescope. they , er not dogmatic 
with respect to it. 

TA.: LF.A. 
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CARN EG I E IN STITUTION OF WAS HIN GTO N 

MOUNT WILSON OBSERVATORY 

PASADENA ,CALIFORNIA 

Dr. Ue.x :Uas on 
Rockefeller 1''oundat ion 
61 Broadway, New YorK City. 

rr.y dear r:ason : 

November 21, 1928 

I meant before now to report to you on the 

situation here, but after my return I was kept in bed a 

good while and sinoe getting up I have not been able to work 

much, partly in vieVli of our great worry over the case of '.\1r . 

Pike, the brilliant International Research Fellow,whose 

serious condition shows no sign of i !lprovement. ;;e have 

done everythin~ we could, and have obtained the advice of 

Dr . Simon ilexner and of Dr. 'teorge :)ock, who fortunately 

now lives in Pasadena and has given us the splendid aid of 

his long exr:erience and wise counsel at critical times. Ten 

days ago, partly as the apparent result of three blood trans­

fusions and the arrival from Leeds of Mr. PLte' s fianoee, 

Miss Gars tang ( daughter of the we 11-known .zoologist) , there 

seemed to be some evidence of improvement. This encouraged 

us sufficiently to send for his ,nother, but she had to find 

a home for her old father and cannot sail until day after 

tomorrow on the "Leviathan". Dr. Dunham, the National Research 

.l!'ell ow from New York, who has devoted himself unsparin ly to 

ike, and contributed (before my return) far more than he 

could possibly afford t 0ward his heavy medical, surgical, and 

hosoital expenses, has written ~~r. Lund several tim-Js about 

the case. Mrs . Pike has nothing to live on but the pension of 



Dr. Ma.x Mason -2- November 21, 1928 

her husband, a captain in tre British Army, who died. when 

Pike was a child. I an very gladly providing ( of course 

anonymously) for the exr,enses of her trip, and ta.icing care 

of Pi1ce's expenses here, but I trust your Board can remu­

nerate Dunham and Ada:ns for what they spent before I mew 

the circumstances, not to speai< of what it cos ts Dunham to 

board Miss Gars tang. Dunha:n wanted to contribute .i':250. 

toward I!i.rs. Pi<e's expenses, but of course I would not allow 

this. It is a very pitiful case, but if there is any nossibility 

of saving Pike we certa. inly mean to utilize it. 

As for the Observatory project, we were much 

pleased to receive from Mr. Brierly the form.al action of the 

Executive Commit tee , wl1i ch we owe so directly to your careful 

study of the problem and the cordial suPTort given by .:.rr. Arnett. 

You rray be sure that eve ry effort will be made to find the most 

favorable site in the United States. .hile Adams and I were away 

Hubble made preliminary studies of four sites in Arizona, at three 

of which tests are going on daily, using our scale of "seeing". 

We a.re preparing for a much more e:x:tensi ve canma.ign at ten or more 

points in California and Arizona, to be beg-un as soon as the (inexpensive) 

instruments can be con le ted and the observers trained. As for the 

southern hemisphere, Shapley says in a recent letter to me: "The 

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

f'irst one". Russell agrees, and I think there is no dif~erence of 

ouinion about th is. 

"8r • .F. E. Ross, the ablest man v,e know in calculating 

°"f'.:.'his 1 am sure he wouli not accept• 



Dr. Max Mason -3- November 21, 1928 

lens combinations, was cal led here from the Yerkes Observatory 

in the summer to aid in the optical design of the 200-inch 

telescope. As you mow, the only objection to the use of a 

paraboloidal mirror of ratio F:3.3 is its small field of sharp 

definition. Such a mirror is decidedly worth using in any case, 

because we mey reasonably expect in its principal focus to pho­

tograph stars one tenth as bright as the 100-inch Hooker tele­

scope can record. But a material enlargement of this sharp 

field w uld be an immense advantage. ~he enclosed copy of a 

letter from Ross leaus us to believe a way has bean found, as 

he seems to have solved al ready the first problem we r,;-ave him: 

that of devising a correcti ng lens to fix in front of the plate 

and to reduce the arrow-headed iJnages away from the cent.er of the 

field to sharp points. And( rson thinks this an advance co11na.rable 

with Dolland's discovery of the achromatic lens. After it has been 

tested with the 60-inch reflector, its full possibilities with the 

200-inch (including the chance of devising a lens giving the enor­

mous concentration of light attainable with a ratio F :2), v•ill 

become ,mown . ··1e have gi van Uoss (who is working half-time at the 

Yerkes Observatory 01 our optical problems) a computer, and will see 

that his rare qualities are fully utilized in the design of our va­

rious instruments. 

In this connection an editorial remark in the New 

York Herald-'fribune, which we have not thought worthJ of reply, 

rna;y be mentioned. They say (October 30): 

11It is an open secret that the 100-inch reflector at !Mo1mt 'N ilson, 
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nm,; the world's largest telescope, has been something of a 

disappointment". 

This "secret" has never before been sufficiently 

11 opent1to reach us here. .As stated in my article in the April 

Harper's on "The Possibilitie s of Large Telescopes" , 

"Fortunately we have found , after several years of constant 

use, that on aJ.l g ood nights the gain of the 100-inoh telescope 

over the 60-inoh is ful ly in pro '.)ortion to its greater aperture 11 • 

When the nseeing" is 3 or better on a scale of 10, 

which happens on a great number of nights annually at '1ou 1t Vilson, 

the 100-inch thus g ives us the benefit of all the additional con­

centrated light its increa sed area gathers up, in direct photog­

raphy, spectrographio work, and other observations, and i n spite 

of t he f act that both mirror discs are of' the sa1ne d nd of glass. 

~used silica, on ac count of its very low coefficient 

of expansion, shou l d be greatly superior, and the change of focal 

ratio from .l!~:5 to F:3.3Vill also nean a great gain. This is why 

Adams, Anderson, and I think that instead of gett ing four times as 

much light concentrated in sharp star images we shall get about ten 

times as much . Sue h lllng 1 i sh as t ronorne rs as Turner, Dys on (Astronomer 

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

the project. 
I have worked out the general design f or the spectro-

graph, coelostat telescope, and auxiliary apparatus that fix the 

charac tar of the AstrophysicaJ. Laboratory, so the task of planning the 

building will now be a sim•)le matter, though v, e shall g ive every de­

tail close s tudy. The design for the shop is well advanced, but we 
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are obtaining expert advice from various quarters before 

turni ng it over to the architects. All other phases of 

the work are also making good Drogress . 

',v i th warm regards and thanks for all the time 

and trouble you have given to this project, 

Yours very cord18, ;;~ , , 

"'7- -~ 
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CAR N EG I E IN ST IT U T IO N OF WAS HI NGTON 

MOUNT WI L SON OBSERVATORY 

PAS AD E N A,CA LI F O R N I A 

Mr. Trevor Arnett, President 
International Education Board 
61 Broadway, New York City. 

My dear Mr. Arnett: 

Many thanks for your lcind letter. 

5, 1928 

It 

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

and to arrange for her trip to '.fount \'/ ilson. Perhaps she may 

also care to see the California Institute and the Huntington 

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

fonnal notice of the act i on of your Executive Committee, v,hich 

provided so a~~irably for the continuation of our work. It is 

moving on ef~ectively in all its branches, and the first result 

obtained in the general study of auxi liary apparatus is of great 

importance. 
Hitherto the nost serious defect of our reflect-

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

tion. At the center of the field the star images are circular points, 

but a short distance away they be p;in to assume an arrow-headed form, 

which becomes worse and worse, and P,'reatly 1 :mi ts the size of the 

photographic plates. Dr. Ross of the Yerkes Observatory, who is 

em loyed (half time) by us to study the optical nroblems of the 200-inch 

telescope, has already devised a beautiful method of overco~ing this 

defect, which we hope to test with our 60-inch ;'-ount Wilson ref lee tor 

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

the usefulness of existing telescopes and be of special imoortance in 

I 
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connection with the 200-inoh reflector, which would othe:rNise 

have an exceptionally small field, because of the short focal 

length we have chosen for the purpose of effecting an im:'1.ense 

concentration of starlight, and thus rendering possible the 

photograuhy of stars beyond the P,Tasp of a long focus instrument. 

Accept rey best wishes for the holiday season 

and believe me, with kindest regards, 

Yours very cordially, 
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CARN EGIE IN STITUTIO N OF WASH IN GTON. 

MbUNT ,~, t sqN OBSERVATORY 
w.,v I I ' ~ 

P✓1f:O E NA,CAU'FQR N IA 

11r. ·1. VI. Brierley 
International Education Board 
61 Broadway, New York City. 

Dear Tulr. Brierley: 

December 11, 1928 

\ 

\le ore beginning to receive bills 

for expenses in connection with the proposed 200-inch telescope. 

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

obviously unsatisfactory while others are doubtful. We should 

therefore like to know how minutely you wish to have bills itemized. 

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

November: 

'1DA-59610 ••• Development of .Purners •••••••••••••••••••••••• $488.10 
Burners used in gl~zing the small mirrors 
are not suitable for glazing larger mas ses. 
Considerable progress has been made in the 
development of a burner more suitable for 
this work. 

DA-59611 ••• 22" Glazing llu.rnace ••••.••••••••••.•••••••••••• ~~109 .03 
Further work is being done in training 
men to glaze quartz and get data to design 
a :furnace for 60" mirror. 

DA-59612 ••• A~onia Dissociator ••••..•.•••••••••••••••••••• $793 .05 
Q;ua.rtz surlaces glazed to date have been 
glazed using oxy-hydrogen burners. The gas 
consumption is large. Som cn,artz has been 
laid dmvn using dissociated amnonia and 
oxygen. This hD.s the advantage of being 
readily obtainable in large quantities at 
constant pressure. A substitute for hydro-
gen over the electrolytic process may be a 

vital link in the production of the large 
sized mirror . 

DA-59617 ••• InvestiP;ation of !ethod for Spraying Granular 
quartz on fused quartz surfaces ••..••.••••••••• $1776.12 

La.rg-e siseblankB cannot be covered in the 
manner in which the 11" blank was surfaced. 
Vorlt done to date on the 22" gives proraise 
of a better method and one which we hopo can 
be extended to the surfaci:r;tg of the 200''. 
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DA-59618 ••• 1.Iethod for Automatically Applying a Layer of 
Clear Fused Quartz to a Fused Quartz Surface ••• $118.00 

'ilhile it is a simple matter to work over 
a small blank by hand, it would be out 
of the question on a blank even 22" in 
diameter. Automatic means for carL·ying 
out the spraying process will be neces-
sary. This investieation is tied in with 
the burner development and the method of 
spra.,ring quartz. 

DA-59620 ••• Temperature Measurements and Control........... 46.00 

" 59622 ••• Expense n.a.terial............................. •• 1'11.63 

" 59624 ••• Preparing Quartz for Spraying.................. 9.14 

"59626 •.. Travel i ing ..................................... 112.00 

This item covers travelling expenses neces­
sary to procure special material, interest 
contributing manufacturers in the problem 
to insure prompt service in the production 
of special materials and apparatus, and 
confer with technicians in Boston, Uew York, 
~ashington, and elsewhere. 

DA-59627 ••• Investigation of 1.!old Design................... 244.07 
This item covers the extension of our regu-
lar process to include the 60" step in the 
production of a fused quartz sand backing. 

DA-59628 ••• Determine the Feasibility of Clearing a Fused 

itemized? 

Quartz Sand Surface. • • . • • • • • • • . . • . . . . • • . . • • • • • • 43. 97 

Th~re is a possibility that the sand sur-
face can be cleared by means of an arc, as has 
been done on a snnll scale. ~1h:s process is 
being investigated further as insurance against 

possible -failure of t he pr ocess of spraying. "----­
$3910 .ll 

Is this satisfactory, or should it be further 

Uith best wishes, I am 

Your,• trn;;~ 

Executive Officer, 
Observatory Council. 



OBSERVATORY COUNCIL 

and 

.AJJV ISORY COJ!MITTEE 
December 22, 1928 

I 

The Observatory Council and AA•rj <i c r:,r Ci}nmH i;e _ mr,i ; 

at Dr. Hale's La.bor0itory necember ?..2, 19~6, at 2:!~0 P .; 1\4:. 

Present: Geor6e E. Ha.le, Chairman, R. A. I1(jl1H:a.n ., 

A. A. Uoyes and Henry M. Robinson of the 
Observatory Council; J. A. Anderson, 
Walters. Adams, I. s. Bowen, Paul 
Epstein, Edwin Hubble, F. G. Pease, 
R. W. Porter, H. N. Russell, F. H. 
Sea.res, c. E. St. John, and Richard C. 
Tolman; with the Secretary. 

Dr. Hale reported in regard to the progres~ of the 

work being done on the mirror disc by the General Electric 

Company and presented a proposed form of contract which the 

General Electric Company had submitted. After the rea~ing of 

thj..a contract and discussion, it wM moved by Mr. Robinson, 

seQonded by Dr. Noyes, that Mr. Robinson be requested to take up 

with the General Electric Company a question which had been 

raised with respect to the overhead expenses which \fefe to be 

charged to the Institute, namely; whether these overhead expenses 

were clearly manufacturing overhead and not administrative over­

head; and that he be authorized to modify the parasraph relatin~ 

to this question as may be necessary and then to submit the 

contract to the Institute with the recommendation of the 

Observatory Council that it be approved. Carried. 

Dr. Hale further reported that he had received an 

optimistic general letter from Elihu Thomson in re6a.rd to the 

work on the disc, in which Dr. T:.omson reached the conclusion 

that it ~ould be best to cast the 200-inch disc in the east and 

ship it to the site of the telescope, rather than to cast it at 

the site itself. 

Dr. Hale then pointed out that there ~ere important 

questions to be determined with reference to the thickness of t hr 

disc and the mode of its support, and subgested that a 

committee be appointed to make a careful study of the problem of 

the thickness of the disc and the mode of its support. 

Dr. St. John made a statement in regard to his visit s 

to the labor~tory of Sir Charles Parsons in EnGland and in regp 

to the process being ma.de use of there to make up mirror discs 

by using several discs with fused struts between them rather 

than make the mirror disc in one solid piece, and reported that 

they believed this built-up process ~ould prove to be a succes£ 

f'ul ono. 

It vro.s then moved by Mr. Robinson, seconded by 

Dr. Millikan, that a committee as rotor.if.1end6d by Dr. Hale bo 

designated by the Cb;l.irrnan., and that th0 c0mmi ttee be authori :-;~. 

to begin discussions lookjn6 toward 'the making of an ac;ree1,1enL 

for the construction of one or raore of the coelostat discs 

fror.1 glass or other material and of the :Parsons bu.il t-up construc­

tion or otherHise, and that the committee be authorized to 
Gcoro:no a t. -1 s rv or r C ~ll the (l'l~ inf; ()f, •• <', , h:n.~ of 

this sort. Carried. 

Dr. Hale reported tho.t prolimina.ry studies had bce c. 

made and were still in prot:;.Tcss in roc;a.rd to tho design of i b 
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optical and instrur.1ent shops and the astrophysical laboratory; 

that preliminary layouts had. been nade; that the study should 

continue for several months; and that one ouestion of pa.rticul --i.:.: 

importance was the problem of vibrations in various locetions 

considered for these buildings. 
After informal discussion, i t w;1.s agreed that th 2 

committee on these buildir)€;s 0h o·1.l-: 0 .!.. " J c.,.r.,ful considerc..-c ion 

to the point raised with respect to vi brat ion, and other 

q_uestions, and continue to study the desi[;r1 of the buildings 

uith a vieu to arriving at a firu;.l design in the spring. 

The Chairoan. next brought up the q_uest ion of the desil 

and construction of tr.e mountil:.g for the telescope and raised 

the q_uestion whether the construction of tabJ r.1ou..'lting should 

be done in Los angeles under the supervision of our own group, 

or through a firm like ~ar~er and Swasey or perhaps the 

General Electric Company. He reported that while the larger 

parts of the mounting for the 60-inch t0lescope had been 

built by the Union Iron Uorks in San Francisco and those for 

the 100-inch telescope at Fall River, 1_;,_,_ssachusettes, because 

there nere no shops in Los Angeles capable of handling work 

of this size at the time these r:i.om1tings were built, nou the 

Llewellyn Iron Wo rks he.d nachinery capable of handling uork 

of this size, but there .,as a question ss to uhether their 

workmen were ~..1.alified to do work of this quality. ~he 

suggestion was ciade that they :.1ight be willing to let nen 

designated by the Council go into their shops and handle this 

particular work. The matter was left open for fu.ther investiga-­

tion and decision at a later date. 

There was discussion of the possibility of securing 

Professor l.iiilne of Oxford as head of the Grat~~te School of 

Astrophysics, but no action was taken. 

Considcr .,.:~ioa .;~s uh--0~1. to the question of tb.e 

bc~in.~i.ng of instruction in astrono~y at the Institute with 

particular reference, first, to a~ undergraduate option in 

astrono.aiy. After discussion, the Cha.ir1.ia.n stated that it uas 

expected that the co.r.l!!li ttee on the gre.du£:,te school \70uld 

continue to study the question of instruction, and consult with 

Dr. Millikan, and advise the Council at e. l~ter date whether 

it is feasible for the Institute to give such en option in the 

near future. 

A report ~as oa.de by Dr. Anderson in regard to the 

site investigations in progress a.t Palom.a.r 1.Iountain, Horse 

Flats, Lockwood Valley, and Table :..i:ou.nta in in California. He 

stated that observations at Prescott, Lrizona, '.7ere to be 

started soon; that the ten lenses TThich v;ere authorized at an 

earlier neeting, had been ordered and r1ere expected in 

Pasadena in January. He said that in exc::..mining sites a study 

should be made of the possible effect of local conditions; 

also that there TTas some indication that difference in altitude 

plays a very great part in seeinG, and that "!;his also should 

be investigated. 

Dt'. H-, .. bble r.2,d.'"l a. rep0rt 0~1 si-ce investigatio:1s ho 

had made in \:..'i 3vn'3. e..'1'.i t .. 10 pro-rision oa.de to continue 

observations there. 

Dr. H::.le re:oorted tha-~ in order to n::.n:ufact-u.re the 

corrc-;ctir16 10.:1.S, heretofore authorized to be raado under the 

direction of Dr. Ross, of Jena 3lass tnc cost uould be 
increased J300 or Q400 , but tr.r..-:; it :·c:.s faought necessary tL• 

use the J,me. glass. 



On notion of Dr. 1lillilca..'1, seconded by :Mr. Robinson, 
it was voted that the Council 2.pp!'ove the additional cost of 
$300 or $400 occasj on~.d by the us9 of J:ma glass for the lens 
being made under the direction of Dr, R~ss . 

Dr. Hale rs,ised th8 q110st .LC'.:i : 1· th0 d,rnire.bilii:;~-
of getting Dr. Stebbins of the Univcrsi sy of Wisccnsin to woi.':: 
on the astrononical use of photo-electric cells in connection 
with a group who are familar with the construction or the cells , 

On motion of 1.Ir. Robi.:1.son, seconded by Dr • .Millikan; 
it was voted that the Chairman be authorized to arrrciollge with 
Dr. Stebbins to undertake this work in connection with a group 
as suggested, at an e;:pense not to exceed $1,500. 

Dr. Hale suggested that in his absence, the 
Observatory Council go aheau and have meetings occasionally, 
bringing in the Advisory Cor:unittee, and that they get the 
special committees to report to this croup. It ·was understood 
that Dr. Anderson, Dr. MilliJ.r.an, and Dr. Aclru:is., in conference, 
would determine v;hen such. meetings nould be held. 

The neeting adjourned. 





1,r AGRE=m I ' !i 

~ CALIFOllNIA INS'1'I=E OF TECHNOLOGY 

No. 

$6,000,000 

WHEREAS, California Institute of Technolog, located at Pasadena, 

in the State of California (hereinafter referr 

mitted a proposal to the International Educatio 

o as the 11 Institute 11 ), has sub­

(hereinafter referred to 

as the 11Boa.rd11 ) in a letter dated July 6, 192$, thro~ the Observatory Council, 
r for an appropriation of Six milliQn llar\ ($6,000,000), or so much thereof aa 

ma;v be necessary, to provide funds 'as nee ed for 

l) A 200-inch reflectin~ telescope 
2) Site, includE land and land improvements 
3) Observatory d other necessary buildings 
4) A.wciliary app atus 
5) Other expense ~ in connection with making the 

Obaerva ry available for use; 
I 

said proposal having been fo n l ~ pproved by the Institute on July 5, 1928; and 

WHEREAS, On J~5, 1928, said Institute took formal action 

1) er i ng the aforementioned Observatory Council with 
f wers to represent and act on behalf of the 
In titute in all dealings with the Boa.rd Md/or 
ot er ~encies relating to the proposed Observatory; 

ving the proposed scheme of organization, construc-
l n, and operation, subject to any amendments made 

the Observatory Council; 

eeing to assume full responsibility for building 
he Observatory, including the telescope, and to pro­
ide the necessary funds for operating it after its 

completion; 

4) authorizing the Observatory Council to set up a 
regular organization, hold meetin~s a.nd report 
quarterly to the Institute; and 



and 

2. 

5) providing for p~ents of all expenses upon re­
quisition and ageeing to render an accounting 
of all expenditures to the Board each six months 
or more frequently, as desired; 

WID.JREAS, The Observatory Council bas adopted a definite plan of 

organization for its guidance and bas appointed representative committees to deal 

with all phases of the project; and 
ti 1,,.....J 

\illim.E.AS, The Carnegie Institutf of Washington. District of Col'Umbia, 

and the Mount filson Observatory, Pasadena, California, have ~proved the proposal 

herein mentioned and have indicated their willingness to assist and conperate in 

the project; 

THEREFORE, In consideration of the Institute•s a~eement to carry out 

this project said Board agrees to provide the Institute with funds not exceeding 

in the aggregate Six million Dollars ($6,000,000) from time to time, but not more 

rapidly than developments of the project justify for (a) the purchase of a site 

and the construction of an Observatory, including a 200-inch reflecting telescope. 

with acc9ssories, in general conformity wit)'>. the outline of purposes above ;le / 
at,iA'l .f/l r _, 11, t/4 J ft., /l i,., . .,v &> 
fort~ and (b) any Bl},<1 all other expenae!i incurred in making the Ob~rvator ,) 

available for use; 

PROVIDED, That if at any stage of the project it be decided that 

the construction of the telescope is not feasible, any remainder of the amount 

hereby pledged by the Board, according to the terms above prescribed, shall be 

and become null and void. 

It is mutually understood and made a condition of this a~eement 

that said Institute will provide the funds required for the upkeep and maintenance 

of the Observatory including the telecope, if constructed. 



It is also mutually understood and made a condition of this agree­

ment that, as to any remainder of the amount hereby pledged not due and payable 
l4J.lv 

according to the terms above prescribed by January l, ~. this pled~e shall 

be and become null and void. 

The Institute, oy the acceptance of this pledge, agrees to comply 

with the conditions above set forth on which this pledge is made and on which 

the payments under it are to be made. 

This pledge is executed pursuant to resolutions adopted by the 

Members of the Board of Trustees of the International Education Board on the 

25th day of MSJT, 1928, and by its Executive Committee on the 18th day of 

October, 1928. 

In 17i tness ,ihel'eof, the Boa.rd has caused this pledge to be signed 

and its seal hereunto affixed by its duly authorized executive officers this 

11 \' . t 
1-- day of V 1 7 191 I .> INT>llNATlONAL ~DUCATION BOARD 

By ____________ _ 
President 

( Seal) 

Attest: ______ _ 
Secretary 



\ 
C.ALIFO?.NlA INSTITUTE OF TI~CID-10LOGY 

; 

At a meeting of the Exec~t1ve Committee of the International 

Edu.cation Bot rd helcl on March 27, 1931, the following action w~ t~eni 

WHFlRF.Ji.,S, On February 25, 1931. Doctor George B. Ha.le, 

Cha1~n$n of the Observatory Council of the C~lifornia 
Institute of Teohrl.ology, submitted a memorandum embody­
ins revitetl estimates, as follows fo:r tne a.etrop:1y ical 
obeerve.to:ry, 1nclu.i11ng a 200-inch reflecting telee.cope 
with s.ccessot'iel!I: 

Preliminary 
:Sstiinatee 

I. Wxpenses of Com~tttees $ 50,000.00 
II. E:iq;,enses of experimentation an0 manufacture of 

reflectora, 1nclu.ding $450,000 for a 17-foot 
grinning machine and other equipment for the 
op ti cal ehop 1,150,000.00 

6oo,ouo.oo 
2,700,000.00 

llQO ,.000 • 00 
1.100.000 .00 

III. Expenses of land , cl land inmrovenente 
IV. Expenses of baildin1;s and telescope mount1n?e 
V. F..xpenses o:f other eoulpm.ent 

VI. Co1tinze t expensee 
(salvage a.nc other rebates not included) 

and 

$6,000,000.00 

VHlllF.FJ\.S, It is eetimnted th t betv1een Janur.u-y 1 

and September 30, 1931, approximately $580,000 ill 
be noeded by t'he Institute to cove· expenses in con­
nection 11th the projeot; 

T HJllREli'0111i! , BT•1 IT 

Rr.JSOLVED, That the Executive Committee of the 
Inter ational E u.cation noar hereby a."ln:roves the 
:r~vised estimAtee submitted by the Ob ervn.tn:ry Cou.noU 
of the California Insti til.to of Teclmology. Pa.eade o, 
California, o~ Fe ruarJ 25, 1931, cov.ring "the ur-
ch.a.ee of a site and tho c~nGtract on of observatory, 
inclu ine n 200-inch reflect telescope, wlth acoea-
sorioe, cnC: any and. a.11 other e'1)ense t •curred. ln 
making the observatory av Ua. J.e fr uee, 11 with tbe 
exception of !/'our hundred ftfty th e.n . 11011 rs 
( 450,000) for the optical ghop lnclwied under 11 II -
Expense of exl)or1mentat1on e.n m~ ufacture o .. re­
:f'lect.or:1 

nevhed 
Estimates 

$ 128,584.2], 

2,066,106.22 
3~ ,000.00 

2,699,232.05 
241,786.77 
514,290.72 

\ . 
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