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Corning Glass Works 
CORNING, NEW YORK 

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON

Dr. Warren Weaver, 
Rockefeller Foundation, 
Rockefeller Center, 
49 West 49th Street, 
New YoA, N. Y.

My dear Warren:

The mold for the 200" is taking form and 
the other accessories needed for the casting of the disc 
are being rushed with all possible speed. It is our ex­
pectation to cast this disc the 28th. We may be ready 
the 21st but there is some question of our being able to 
have things ready for the earlier date.

I hope that your other plans will not in­
terfere with your being able to come to Corning when the 
disc is poured. Mrs. Gage and I are both anxious to have 
you and Mary as our guests and are looking forward to 
the great pleasure of having you with us for that week end.

Cordially yours,

CORNING GLASS WORKS

OAGzFMM

Aviation SL Optical) DivisionBy UU^

0. A. Gage 
In Charge
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January 11,1934

My dear Sir:

Feral t me to acknowledge, in Mr. Weaver*s 

behalf, your letter of January S. Mr, Weaver is 

at present traveling in the middle west, and does 

not return to the New York office until the morn­

ing of the 19th.

I have forwarded to him the information you 

send, and have also informed Hrs. Weaver of the 

possible trip and of yur kind invitation.

lours truly,

/A &J 6
Secretary t ■ Mr.Weaver

Mr. 0.A.Gage
Corning Glass Works
Corning, Hew York
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ARTH URL. DAY

DIRECTOR

Doctor Max Mason, President 
Rockefeller Foundation, 
61 Broadway, 
New York, N. Y.

Dear Dr. Mason:

You will be interested in the following exchange of telegrams 
which took place yesterday between Dr. Hale and me.

’’Corning finding it practically impossible to hold back 
publicity now that one hundred twenty inch disc has leaked out. 
Stop. Prefers authentic publicity to present sniping. Stop. 
Recommend authoritative publicity to begin with pouring large 
disc using Pathe Blakeslee and Corning publicity man. Please 
wire reply to me in Washington. (Sgd.) Arthur L. Day."

"Vie fully appreciate the situation and request you or 
Corning to prepare authoritative statement and supervise the 
entire procedure. Kindly send me a copy in advance if possible 
and let me know when the large disc will be poured. (Sgd.) George 
E. Hale."

For your information also I will add that I was in Corning 
yesterday and went over the situation with those more immediately concerned. 
No one among the officials of Corning Glass Works knows the origin of the 
leak on the 120" disc. It appeared first in a local paper in the nearby 
city of Elmira. Since then the pressure has come in an avalanche from all 
directions. With this background the telegrams will probably be self- 
explanatory .

The only defense we have had against this avalanche has been to 
withhold the date of pouring the 200" disc. As a matter of fact no date 
has been set; partly in order that no date might leak out and partly in 
order that we might complete in proper deliberation the detailed arrangements 
for the pouring. With things as they are, even with arrangements made in 
advance to admit Pathe and the Associated Press and with a considerable 
amount of publicity material prepared in advance, defensive tactics are still 
necessary now that the 200" disc has become a national issue.

Let me add that there is no present plan for anyone to come on 
from Pasadena to see the pouring. Quite apart from the spectacle which is 
of a kind and magnitude to be worth witnessing, I would like very much if



Dr. Max Mason - 2.

you could arrange to attend. May I therefore ask you what is the minimum 
notice which you might require in order to insure your attendance, assuming 
that the pouring date falls in the first half of February.

Doubtless you know that Dr. Pease, of Mt. Wilson Observatory, 
recently spent a day in Corning examining the 120" disc. I was not present 
and did not see Pease afterwards, but Corning men report that he was very 
much pleased with what he saw and said that he was now assured that the 
200" disc would be successfully built and that he would now proceed to 
construct the framework for it.

Beyond this I have no information of interest later than your 
own contact with Corning in the autumn. Whether the 120" disc will be 
shipped out of Corning before the 200" is poured, I do not know. It depends 
in part upon decisions from Pasadena. The disc is crated now and Dr. Pease 
has given his approval to the manner of crating. However, the top and 
bottom covers of the disc have been left off until the last moment so that 
it can be studied to any extent necessary before shipment. Examinations 
of strain thus far made at points deemed more or less critical reveal none 
of any magnitude worth considering.

With best wishes for the New Year, believe me,

ALD/jao
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January 17,

w v/ •Uh 18 '3

A JU.. •»A
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Dqslt Doctor Days

Thank you for sending me the information regarding 

publicity and the large disk. I have been surprised that you 

have been able to work in quiet as long as this. «ith the 

great interest in this remarkable development, it seems to me 

inevitable that publicity will now occur, and I am very glsd 

that you are handling it so well.

I was delighted to learn that the 120" shows no 

strain of disturbing magnitude. I had not known of this be­

fore, and it is fine news.

¡fy plans are not definite for the first half of 

February, but I shall be in New York most of the time, and if 

possible I should very much like to see the pouring of the 200”, 

and shall arrange to come if that prove possible. I shall 

appreciate it if you will be kind enough to let me know when the 

date is set.

Aith hearty congratulations on the continued success 

of the work, and the best of wishes to you personally,

Cordially yours,

p. X ? W« A o O»‘4
Dr. Arthur L. Day,
Geophysical Laboratory,
2801 Upton Street,
Washington, D.O,

MMiAEB
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Corning Glass Works
CORNING, NEW YORK

SALES DEPARTMENT

J. L. PEDEN 
Director of Sales January 16, 1934

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK 
GEORGE B.HOLLISTER

Dr. Warren Weaver, 
Rockefeller Foundation, 
Rockefeller Center, 
49 West 49th Street, 
New York, N. Y.

My dear Warren:

There has been a delay in assembling the 
necessary equipment to cast the 200” and this makes it 
impossible to pour the disc in January. It is now Dr. 
McCauley’s hope to do the casting on Feburary 11th but 
this is a purely tentative date.

I will let you know just as soon as I can 
when a definite time has been selected.

Cordially yours,

CORNING GLASS WORKS
Aviation. >tic Division

0AG:FMM

By
0. A. Gage 
In Charge
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January 17,1954

My dear Sirs

Permit ma to acknowledge, in Mr.Weaver’s 

behalf, your letter of January 10 advising of 

the postponement of the pouring date for th® 

200«. He will see it, together with your earlier 

letter, when he return, next week.

Yours truly,

/ \ Cb a! : _> /

Secretary to dr.leaver

Mr. 0.A.Gage
Com ng Glass Works
Coming, N.Y.

PH
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ART H U R L. DAY

DIRECTOR
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January 19, 1934.
ADDRESS

2801 UPTON STREET

Dr. Max Mason, President, 
The Rockefeller Foundation, 
49 West 49th Street, 
New York, N. Y.

Personal

Dear Dr. Mason:

I am indebted to you for your kind letter of January 17 and am 
glad that you appreciate the situation into which Corning has been forced 
regarding publicity and approve the proposal made to meet it. Dr. Hale will 
be kept advised of publicity material before it is issued in order that he 
may not be embarrassed by unexpected inquiries such as were showered upon him 
after the General Electric publicity campaign got under way.

I have also advised Corning to send you word direct as soon as the 
date for pouring the 200" disc is fixed, in the hope that you will be able 
to be present. The purpose of this is merely to save time and to give you 
as much advance notice as possible.

I wonder if you would be able to spare me sufficient time one day 
within the next few days or weeks to talk over certain phases of the situation 
which may arise in case a 200" disc is successfully cast. My wish would be 
to talk with you personally of certain matters and relations which can not 
well be set down on paper and which so far as you and I are concerned will be 
entirely unofficial. Fundamentally I am seeking advice for my own guidance 
in reaching a constructive solution of a problem which contains some personal 
factors and which carries ramifications in many directions. You have all the 
background and your interest in the problem is as completely constructive as 
is mine,- which is the reason for ms'- asking this privilege.

ALD/jao



Personal

Dear Dr» Day:

I shall be delighted to talk over any of 

the phases of the situation on the telescope as you 

suggest at almost any time. So far as I know I 

shall be in town, except possibly at the week-ends, 

for the next fes weeks, with ths exception of 

February 6th to 8th.

Cordially yours,

fv $ At>Q» 'i

Dr. Arthur L. Day,
Geophysical Laboratory,
2801 Upton Street, 
Washington, D.O.

LSjAEB
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THE ROCKEFELLER FOUNDATION
INTER-OFFICE CORRESPONDENCE

From MM's interviews.

w FE8-3Th
pbft & 
TA FEB -5 T

W

WB

Files feb ~6 t J

January 30, 1934.

Dr. A. L. Day.

Discussion of the aims for utilization of the 200” telescope and
circumstances surrounding the project when initiated by the IEB. W
assured AW that the project was entered into by the IEB under circumstances
explicitly stated, insuring cooperative effort between 3&1. Tech., which 
will be the legal owner of the Observatory, and the Carnegie Institution 
and Mt. Wilson Observatory staffs. Before applying formally for a grant 
Millikan requested of Merriam the cooperation of the Oarnegie Institution, 
and particularly of Mt. Wilson, in the enterprise. The response of
Merriam was made after a vote by his Executive Gomsittee, and was entirely 
favorable to participation. It is clearly the spirit of the undertaking 
that this largest telescope be available for qualified astronomers generally 
who have problems worthy of attack through the telescope, and in particular 
that the Mt. Wilson staff shall have opportunities for its use.

There was some discussion of possible difficulties. It was 
agreed by ADD and MM that while not demanded by any previous commitment 
it would sea® to be desirable at this time that overlapping staffs between 
the new Observatory and Mt. Wilson should be formed. ADD is to keep MM 
informed if in his judgment operational procedures are planned which would 
be out of accord with the understandings held for the use of the telescope.

FORM ÎO6
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In. reply refer to: 
Dr. G.V. McCauley January 26, 1934.

Dr. George E. Hale,
Astrophysical Observatory,
California Institute of Technology, 
Pasadena, Calif«

Dear Dr. Hale:-

Relative to your letters of January 16 and 17 there appear to be 
several items which require further consideration*

The routing of the 120" disc recommended by the Regional Manager 
of the American Railway Association in Portland, seems to us to require un­
necessary transfers from one line to another« Our Transportation Depart­
ment assures us that we can transfer directly from the New York Central to 
the Santa Fa at Streator, Illinois, and thus avoid the transfer to the 
»abash at Buffalo and ferry or tunnel route from Canada at Detroit. The 
New York Central route direct to Streator avoids Chicago. Ohis is merely 
a suggestion from us, however. We do not wish to urge this change in the 
route mentioned in your letter. We will await your further advice. Perhaps 
in your conference with Dr. Pritchett other suggestions will arise. No 
shipment of the disc will be made without giving you due notice of the date 
so that any final preparations which you may wish to make in regard to per­
sonal supervision of the transportation can be attended to.

We will be glad to send some one with the disc if it is the wish 
of the Observatory Council. We do not believe, however, that this will be 
necessary. We have every confidence in the railroads to handle carefully 
a shipment of this kind when requested before hand.

The insurance rates which we have quoted cover the insurance from 
the time the disc is loaded on the oar until it arrives at its destination. 
It does not cover loading or unloading. Your quotation from Lloyd’s there­
fore, appears to be the more favorable.
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I fear that my letter of January 11 unduly emphasized the dif­
ficulties of transporting the 120** disc from our plant to a seaport. I 
was speaking however, only of trucking. There would be no difficulty 
whatever by rail to Albany.

As regards the shipment of the 200» disc our Transportation 
Agent assures us that we have a clearance of 18 ft. 8 in. over the New 
York Central from corning to Albany. This is ample for us to transport 
the 200» disc in what is known as a »well-hole" car. In fact we received 
from Harvey, Illinois, a point in the Chicago district, the top of the 
large locomotive lifting hoist which we are now using for the casting of 
these discs. The largest section of the top as it arrived here was 26 ft. 
long and 18 ft. high. This came in a »well-hole» car such as we propose 
to use for the transportation of the 200« disc. We have the assurance of 
the New York Central Railroad that the 200» disc can be successfully 
transported from Corning to Albany. It may be necessary to modify the 
crating somewhat at Albany after unloading from the »well-hole» car to 
prepare the disc for safe shipment on board the steamer. This would not 
be a major change in crating and could no doubt be accomplished at the 
transfer point.

Out of Albany two steamship lines, The Sheperd S.S. Company 
and the Quaker Line operate direct to Loe Angeles harbor. Both of these 
lines can carry the 200» disc. Therefore, we feel that there should be 
no alarm as to the possibility of transporting the large blank nor any 
reason for withholding operations that are now fairly well completed for 
its casting. We trust that the members of the Observatory Council will 
feel assured and that we may have their consent to proceed«

While Dr. Pease was in Corning he stated that it would be desir­
able to have specimen blocks of glass containing the full size supporting 
holes in which the grooves are to be ground at Pasadena for the supporting 
system. The enclosed blueprint #10659-421 shows a plan and sectional 
elevation of these parts of the 200 and 120» discs, for the 120» disc 
these Cavities will be all of the same dimension, while in the 200» disc 
the clearance above the groove to be ground to the under side of the disc 
proper will vary depending upon the location of the support from the^oenter 
of the disc. Dr. Pease suggested that you have two or three of each1 size 
in order to develop a grinding technique before actually starting the work 
on the disc. Accordingly we are asking at this time for information as to 
just how much glass stock should be furnished around the hole in which the 
grinding is to be done, we have shown on the blue print a portion of the 
ribs surrounding the hole. These extend about 4» beyond the rib comprising 
the hole proper*

To make these pieces actual size as they appear on the disc 
would require considerable time for annealing inasmuch as we have no kiln 
available for annealing more than one at a time. It would be an advantage 
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therefore, if we could furnish these with something like 2 or 3" of glass 
above the cavity and cut down the rib depth to 1 or 2« below the under 
side of the groove to be cut. In other words we would furnish full sized 
holes and ribbed thicknesses in a piece of glass that was only 8 or 8" 
overall thickness instead of the total thickness of nearly ¿6” for the 
200" disc and nearly 17" for the 120" disc. This would enable us to give 
to these blocks the degree of annealing which we feel they should have in 
order that no breakage would occur in the grinding process. Furthermore 
this degree of annealing could be accomplished in a relatively short time 
in our small kiln. To make them full depth and anneal safely we would 
probably be forced to wait for the larger kilns or construct some other 
furnace in which to anneal these if they were to be gotten out in time 
to be of service before you are ready to begin work on the 120" disc.

We would like also to know how many of these pieces from each 
disc you would require and also whether in the case of the 200" whether 
you care particularly for the pieces corresponding to different positions 
in the blank. Those out near the rim of the blank as you know, will be 
some 4" thicker overall than those near the center. Consequently if 
there is no choice those near the center of the disc would represent 
less glass to handle and would occupy less space in the annealing kiln.

The work of cleaning the mold from the 120" is still in progress 
and may require several weeks longer before final inspection is completed»

We had planned to cast the 200« disc about February 25« Because 
of our available space we find it almost necessary to do work of this kind 
on Sunday so that if we are delayed for any reason we put off the easting 
date a whole week at a time. We wish therefore, to have everything in 
readiness before the glass is melted so that we can time the melting of the 
glass with a definite Sunday date for casting.

May we have the early consideration of these matters by the Ob­
servatory Council so that we may proceed without delay?

Very truly yours,

Physical Laboratory.

MD»
cc: Dr. Max Mason

Dr. F.G. Pease
Dr. J .A. Anderson
Dr. A. L. Day
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Corning Glass Works
CORNING, NEW YORK

SALES DEPARTMENT

U. L. PEDEN 
Director of Sales

Dr. Warren Weaver, 
Rockefeller Foundation, 
49 West 49th Street, 
New York, N.Y.

My dear Warren:

©
February 12, 1934

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK
GEORGE B.HOLLISTER

We are faced with another unfortunate delay 
in the casting of the 200” disc. Yesterday we had planned 
to make a 61 1/2" disc for Harvard University. When the tank 
was opened we found the condition of the glass such that it 
was inadvisable to use it.

This means that we will have to allow the tank 
to cool down, dig out the unsatisfactory glass, and again bring 
the furnace up to temperature. This necessitates a delay of 
probably a month so that we now expect to cast the 200" late in 
March.

Very truly yours,

CORNING GLASS WORKS 
Aviation & Optical,Division

By
0. A. Gage nA
In Charge ’

OAGîFMM
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February 15,1954

Dear Dr. Gage,

May I thank you for your letter of February 12, as well 
as for the previous note concerning the cast ng of the 200” 
disc. From a purely personal and quite unimportant viewpoint, 
I am & little glad that the pouring has been delayed, because 
there was a strong probability that I would not have been able 
to come on the earlier date. I have noted that you now expect 
the casting to occur sometime late in. March. As soon as ths 
date becomes acre definite, I will greatly appreciate your let­
ting me know, so that I can definitely plan, if possible, to 
save the time.

It is exceedingly kind of you to ask both of us to corns 
over. We will do so if it is in any way possible — in fact, 
since the pouring will occur on a weekend and somewhat later 
in the spring, there is a fair chance that we will dr ve over 
and bring Nip along.

Very cordially,

Dr. 0. A. Gage 
Coming Glass Works 
Coming, New fork

WARREN WEAVER

WsPH
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Corning Glass Works
CORNING, NEW YORK

©
SALES DEPARTMENT

J. L . PEDEN 
Director of Sales February 20, 1934

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK 
GEORGE B. HOLLISTER

Dr. Warren Weaver, 
Room 5500, 
49 West 49th Street, 
New York, N. Y.

My dear Warren:

It now appears that our schedule of cast­
ing has been delayed just on month and a tentative date 
of March 25th has been set for the making of the 200”.

We certainly hope that the three of you will 
be able to visit Corning at that time.

OAGsFMM

Cordially,
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February 24,19’4

Dear Dr. Gages

I have noted the new date for

the pouring of the £00”, mi you may be 

aur® that we will make every effort to 

be present and to take the added opportunity 

of a visit with you.

Very cordially,

Dr. 0»A.Gura
Coming Glass Works WAR©pwwi
Corning, Mew York SN WEAVER

WsPH
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PASADENA

ASTROPHYSICAL OBSERVATORY

Preesident Max Mason 
Rockefeller Foundation 
49 West 49th Street 
New York City.

My dear Mason:

March 5, 1934

I enclose copy of my last letter from Hostetter.
?.Ti11 ikan was delighted with all he saw at Corning, especially the 
polariscopic tests of the 120-inch disc. These reveal a perfection 
of annealing which is really extraordinary.

At the request of Dr. Day, we have agreed that they may release 
a certain amount of publicity regarding the mirror discs, provided that 
they take every possible precaution to avoid sensational or exaggerated 
statements of any kind. We had hoped to defer any such publicity, at 
least for the present, but Day wrote that stories regarding the 120-inch 
disc had somehow leaked out, in spite of their efforts to avoid them. 
We are especially endeavoring to avoid wild statements regarding great 
magnifying power (which to never use), life on Mars, etc. But it is im­
possible to prevent unauthorized stories.

I will send you soon a reprint of paoers describing the new process 
of coating mirrors with aluminum, as developed for us in our Optical Shop 
at the California Institute by Dr. Strong, who has applied it on mirrors up 
to 36 inches in dianeter (the Crossley Reflector of the Lick Observatory). 
We were glad to have tests made with this mirror at Mount Hamilton. From 
Dr. Wright’s article, which will accompaay that of Dr. Strong, you will 
see photographs illustrating the important gain made in the ultra-violet, 
and a statement of the fact that the general reflectivity of the Crossley 
mirror has been increased about fifty percent. In daily practice, the 
gain should be greater than this, because silvered mirrors quickly tarnish, 
while those coated with aluminum change very slowly indeed.

So we are getting some real results, though the whole project is nec­
essarily slow and tedious in its development.

With best regards,
Yours very sincerely.
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CORNING GLASS WORKS

Coming, New York

February 28, 1934

Dr. George E. Hale
Astrophysical Observatory
California Institute of Technology 
Pasadena, Calif.

Dear Dr. Hale,

Replying to your letter of February 21, we enjoyed having 
Dr. Millikan with us even though he could be here only a few hours. His 
visit would have been short under normal conditions, and due to the late­
ness of his train his time was even more limited. However, he did have 
an opportunity to see the 120-inch disc, the mold for the 200-inch, and, 
of course, all of the equipment used on this project.

Our delay of one month in the casting date was due to an 
accident on our melting unit which burned up a portion of the iron frames 
binding together the refractory doors. This introduced some iron scale, 
as we call it, into the glass and, while we do not consider that this 
would have been serious, nevertheless we fdlt that it was the conserva­
tive thing to do to let out the melting unit and remove this contaminated 
glass. The large job is too important to jeopardize in any possible manner. 
The tank is now being brought up to temperature and we are quite confident 
that we will cast the large disc on March 25.

Referring to your comment on publicity, I have forwarded 
this information to Mr. Quigley and I an sure that he will heed your advice. 
As Dr. Millikan pointed out, the usual person has a very confused idea as to 
magnification and resolving power. We will make every effort to meet your 
wishes in this respect, although, as you know, it is sometimes difficult to 
change the ideas of a newspaper reporter.

I trust that you and some of your colleagues may be with 
us on March 25.

With kind personal regards, I remain.

Sincerely yours,

(Signed-)- J. C. Hostetter 
Director, Development & Research 

JCHjERF 
cc - GVM
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Corning Glass Works
CORNING, NEW YORK

SALES DEPARTMENT

J. L. PEDEN 
Director of Sales March 12, 1934

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK 
GEORGE B. HOLLISTER

Dr. Warren Weaver, 
Rockefeller Foundation, 
49 West 49th Street, 
New York, N. Y.

My dear Warren:

" I ..... *

TX

Yesterday we cast a 61 1/2" disc for Harvard 
and will make an 86 1/2" for Michigan on the 18th. Unless 
the unforeseen happens, we will cast the 200" on March 
25 th.

We are arranging a list of guests for this oc­
casion and it has just occurred to me that we have not in­
cluded anyone from the International Education Board. We 
would be very glad if you would suggest the men on this 
board whom you feel should be included.

. We are looking forward with the greatest of 
pleasure to a visit from you and Mary.

Cordially

0AG:FMM
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March 14, 1954

Dear Professor Gage,

I an particular!,, glad to get your noteof March 12, 

especially since I was about to write you to inquire whether 

the March 25 ‘date for the pouring of the 200" was to stand.

The International Education Board is no longer an 

active agency, those of its functions which were not discon­

tinued having been absorbed into th® program of this Board. 

There are still officiating, however, Mr. Trevor Arnett, 

President, and Mr. W.W.Brierley, Secretary, 'Ao hold corres­

ponding offices in the General Education Board. I am taking 

the liberty of passing along ycur inquiry to them since they 

will be in better position to offer suggestions.

Very cordially,

Prof. 0.A.Gage 
Coming Glass ^orks 
Corning, New fork

Barren weaver

W»PH
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March 16, 1934

Dear Professor Gages

Dr. Warren Weaver has referred 
to me your letter of March 12th with regard to the 
casting of the 200" disc on March 2.5th. I understand 
that he himself is planning to be present, and that 
probably Dr. Max Mason will also be there. Dr. Mason 
is a trustee of the International Education Board. 
These gentlemen will fully represent the Board on that 
occasion. You know of t sir deep interest in this 
entire enterprise.

Heedless to say that I am greatly 
pleased to learn of the progress which has been made 
by -the Corning Glass Works on this project. Please 
accept my sincere wishes for the complete success of 
your undertaking.

With kindest regards, I am

Sincerely yours,

TREVOR ARNETT

Professor 0. A. Gage
Corning Glass Works
Corning, New York
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Corning Glass Works
CORNING, NEW YORK

- ®
SALES DEPARTMENT

J. L. PEDEN 
Director of Sales

EXECUTIVE COMMITTEE

March 15, 1934
ALANSON BHOUGHTON 
ALEXANDER D. FALCK 
GEORGE B.HOLLISTER

Dr. Max Mason, 
Rockefeller Foundation, 
49 West 49th Street, 
New York, N. Y.

Ify dear Dr. Mason:

As Warren has probably told you, everything 
is arranged to cast the 200" disc on Sunday, March 25th. 
Of course, the unexpected may happen and we may have to 
delay but we are reasonably confident that the work will 
be done on that day. The operation will start about 8 
o’clock in the morning and will probably last until 4 or 
6 in the afternoon.

Wre are looking forward with great pleasure to 
seeing you and Mrs. Mason in Corning and hope that it will 
be possible for you to arrange your plans.

Cordially yours,

CORNING GLASS WORKS

0AG:FMM
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THE ROCKEFELLER FOUNDATION
INTER-OFFICE CORRESPONDENCE

From MM's interviews.

March £0, 1954. MAY 7 -1934
Dr. George E, Hale,

Discussion of the progress of the 200", and particularly a detailed

reexamination of the circumstances leading to the grant, especially as it 
affects the understanding regarding cooperation /stween the Carnegie 
Institution and Gal. Tech. Merriam objected to Adams’ taking a aeaber- 
ship on the Trustees of Sal. Tech. Hale thinks this very desirable and 
Adams was elected, but up to the present has not accepted. Merriam was 
initially opposed to any cooperative understanding, but members of the 
Executive Committee forced the matter, =nd a unanimous vote was obtained 
in favor of cooperation. Hale thinks Merria® is not fundamentally 
opposed in any way, but wishes to proceed along different lines from 
those Hsle thinks advisable.

In case of a desire for consultation, Hale advises, always, Root! 
if available, and Pritchett.

Hale referred to a complete memorandum in hie desk at Pasadena 
in regard to all negotiations of the past, which is available if desirable.
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Tuesday, March 27, 1954

0,A.Gage (Corning Glass Works) by telephone

To report what has actually happened in the pouring of the £00”.

By 11 o’clock last evening, after five hours of heating subse­
quent to completion of the pouring, approximately 20 of the "islands” of 
the mould had floated to the surface. Most of these were the cylindrical 
"islands”, this being significant since calculations show that the interior 
of these cylindrical ’’islands*' reach a temperature considerably above the 
interior of the triangular "islands’*.

The Corning experts have decided to make another pouring, which 
can probably be done before May 1. The immediate cause of the failure of 
the mould is now known. The 1/4" tie rods which bolted down the "islands" 
corroded through near their upper end. They are covered with a brown cor­
rosion product bile analysis of which is already under way. The presnrontion 
is that the combustion gases found their way inside the islands and attacked 
the metal. In the case of the 120” disc no corrosion was observed after the 
rods were removed. This was probably due to the fact that the preheating 
period for the 120” was only 5 hours as compared with 24 for the 200”, 
while the pouring and post—heating periods differed by corresponding amounts. 
The corrosion and failure apparently proceeds rather rauidly after it has 
once started. There is fairly good evidence that it had not reached a serious 
stage at the time the pouring began, since none of the “islands” failed which 
were immediately in front of the pouring doors. These were apparently pro­
tected by the iirst few ladles of glass sc that the gases did not continue 
to penetrate these sections of ths mould.

Macauley is entirely confident that this mechanical defect can 
be completely éliminated in the next pouring. They will probably use rods 
which are protected with a non-corrosive layer, and ventilation will probably 
also be used on the hollow interior of the "islands".

Copy EB
Copy TA,OB,Adj



Dr. George E. Hale
Astrophysical Observatory
California Institute of Technology
Pasadena, Calif.

Dear Dr. Hale,
Our plans in regard to the 200-inch disc project 

have been considered from every possible angle, and as a 
result there is very little to add to what I conveyed to you 
by telegram early this month.

We are constructing the ceramic sores for a new 
mold, and while this work is being done, Dr. McCauley is 
developing a modified anchoring system that should guarantee 
the integrity of the mold during the easting operation. In 
the meantime also the disc cast on March 25 is being annealed, 
and at present this disc is in the cooling stage. We believe 
that it will have cooled sufficiently to permit inspection on 
or about Kay 20. Our plans in regard to this particular disc 
must, therefore, await the results of our inspection.

We learned much of value in carrying out the opera­
tions on March 25. We will learn considerably more that will 
be of direct value in future operations if we may continue 
work on this particular disc. Perhaps it is not necessary to 
go into further detail at this time as to what we would expect 
to gain by continuing experimentation on the present disc, 
suffice it to say that we believe any experience that we may 
obtain by practice operations on the present disc will be the 
best possible insurance for one hundred per cent success when 
another disc is poured. Just as soon as we can inspect this 
disc we will be able to submit to you a definite recommendation 
based on our best judgment.
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Dr. George E. Hale, Page 2, April 26, 1934

All of us were happy to learn that the 120-inch 
disc was delivered safely in Pasadena and now reposes in your 
optical shop. We certainly wish you every possible success 
in your figuring operations. We have only the greatest praise 
for the fine Banner in which the New York central Railroad 
officials worked with us on the packing and loading of the 
disc and the subsequent care that they gave the disc while on 
their lines. I have every reason to believe also that the 
officials of the Santa Fe were equally interested and did 
everything humanly possible to insure the safe delivery of the 
disc to you.

With kind regards, I remain
sincerely yours,

J.C. Hostetter
Director, Development & Research

JCH:FRF
co- Dr. A.L. Day 

Dr. Max Mason



HUN -1 1934 !/oò. I

THE ROCKEFELLER FOUNDATION
INTER-OFFICE CORRESPONDENCE

From MM’s interviews.

May 1,

w
MM 28 i ’

ww
rib ikTA MAY 29 T

r bn

WB MAY 31

Files /
1954.

Mr. Frank B. Jewett, Mr. W.E.S. Strong, and W.

Jewett described the background for our consultation. Hale 
asked Jewett sometime ago to suggest a good mechanical engineer who would
look over the present tentative design for the telescope Mounting and give 
his criticism, particularly as to stresses. Jewett suggested Strong, 
and Adams gave Strong the latest blue prints. Strong reported to Jewett 
emphasising the major points: (1) The design seems made by people un­
familiar with manufacturing processes for this type of structure (2) There 
.is no machinery in the West to take care of this work - the proper 
procedure would be to manufacture the mounting complete in the East and 
ship as a whole. Strong then on his own initiative worked up a design
for a mounting which avoided the cantilever principle, and thereby reduced

the weight of the mounting. He has ideas on correcting inaccuracies of 
drive, etc. Jewett stated that he had informed Hale of the general 
tenor of Strong’s opinion. Hale had asked Jewett to see MM in view of 
approval of Strong’s activity in the situation. MM stated that he would 
be glad to talk over the general situat.on because of personal interest, 
but that none of us could be in a position of determining procedures, 
and we would take no part in this. Strong explained his comments in 
detail and showed his design.

Subsequently MM made an attempt to clarify the present position, 
trying to discover whether Strong had been engaged professionally to carry 
on the, work. It appeared that no arrangement had been made in the past. 
It is not known whether Hale engaged hita, or had the thought that Strong 
was donating his advice. Hale’s suggestion that Strong co.to the .West 
and discuss the matter of the telescope was not approved by Strong, who 
said he did not wish to get in a »dog fight", and that it would be better 
for representatives of the Observatory Committee to come to the East. He 
subsequently stated that if this were done he thought it would be advisable 
to have the preliminary consultation limited to the general aspects of 
manufacture in the East and criticism of the Pasadena design, without dis­
closure of his design. He stated that if he were engaged ty Pasadena to 
supervise the work he considered $1250 a month a proper fee, in view of 
the fees that he was accustomed to receive. MM made no comment on the 
general situation except to say that he thought it very necessary that it 
be thoroughly clarified in the minds of all before proceeding.

Strong subsequently wrote MM a letter, a copy of which was sent 
to Hale, and further discussion with Jewett in regard to the situation was 
carried on by telephone, in which MM stressed again the desirability of 
making arrangements definite before proceeding, and questioned Strong’s 
familiarity with the facilities and amount of past studies at Pasadena. 
The major features of Strong’s design for the mounting are the same as those 
of the previous mounting design at Pasadena, in avoiding the cantilever 
construct! n of the tube and thus reducing weight.
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AMERICAN RADIATOR COMPANY 
DIVISION OF AMERICAN RADIATOR S STANDARD SANITARY CORPORATION

40 West 4Oth Street 
N ew York

Office of the Vice President

Mr. Max Mason
Rockefeller Foundation
Rockefeller Center
49th Street
New York, N. Y.

Dear Mr. Mason:

May 1, 1934

MA*-2'34
f

Wile the matter is fresh in my mind, it seemed to me best 
to put in writing what I believe is the best plan in guiding future proceeding 
as regards the manufacture and design of the 200" telescope and with which plan 
I believe you agree.

That you ask Dr. Hale and such other of his associates to 
come to New York for a joint conference with Dr. Jewett, yourself, Mr. Weaver 
and myself and this discussion to be solely on three points:

IV
1st: The design of the mounting and, too, the design to 

build or have built for this telescope?

End: A full statement as to the facilities that exist or 
they expect to provide for the manufacture of this mounting on the Pacific 
Coast?

3rd: How much of this equipment will they have to buy for 
this particular work and to what extent will they use outside facilities.

As I stated to you, to me the fundamental principle in­
volved in this work is whether the construction of the mounting shall take 
place on the Pacific or in the East and the discussion should turn solely upon 
the adequacy of the mounting they propose to build to meet the conditions re­
quired for the telescope and economy in building.

If it is found as a result of this conference that they 
agree that it is advisable that this construction and design be done in the 
East, then some suitable arrangement for representation is to be made by them 
with me on the understanding that after such arrangement is made, I will pre­
sent to them a design and method of manufacture for their consideration but 
no disclosure of the design which I presented to you today is to be made by 
Dr. Jewe-it, Mr. Weaver, you or myself until after such an agreement has been 
made and they acquiesce in the fact that the design and construction is to 
be dene in the East.

I am writing at the American Radiator Company on their 
letterhead as I will not have time to go to my office at 31 Nassau Street. 
Trusting that this places the matter fully before you, I remain

Yours very truly
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Dear Mr. Strongi

Iha nd you for sending æe your letter of 

Say 1st written after our talk, as well as for your 

courtesy in giving so such of your lisa to a dis­

cussion of this important enterprise»

I think I explained to you at our sceting 

how ooaplotely outside the region of decision I aust 

be in this whole awtter» This dues not, however, 

mean that X nave not ths greatest personal interest 

in the progress of the work. I greatly appreciate 

opportunities such ns we had to keep in touch with 

the general ¿ewiopaants»

Elnderely yours,

MAA
I < 4

Û
;«r. strong,
-51 Nassau Street, 
Nevi fork, New fork»

MM:AEB
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Dear Hale:

The other day I talked with Frank Jewett regarding some 

suggestions which Mr. F.E.C. Strong had made to him on the design 

and manufacture of the mounting for the 200-inch. Later, at 

Jewett’s suggestion, Strong., Jewett, leaver and I had a talk on the 

subject.

I made it clear to Frank that we played no part in 

determining decisions or procedures, and th' t our participation in 

the discussion based on personal interest in the project.

I was not quite clear as to the status of Mr. Strong in 

the enterprise, whether the discussion sat between persons 

interested in giving advice or whether Mr. Strong had been definitely 

engaged as a consultant by the Observatory Council. I gathered 

that he had been requested to comment on the tentative design sub­

mitted,

Mr. Strong expressed himself at the meeting as being un­

willing to go to California to discuss the matter there, and said 

he thought it preferable to have some representatives come to the 

East. He stated to me that if it were desired to have him take 

charge of the manufacture of the mounting he would suggest a salary 

for himself of 11250 a month, as being in keeping with his past 

experience in engineering fees.

He had not made detailed calculations as to the stresses 

in the design submitted. He made the point that such a design
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should be drawn up by one familiar with manufacturing processes 

and available materials, in the interest of economy. He was firmly 

of the opinion that the desirable mode of manufacture for the mount­

ing was to have it all done in the East, where large machinery is 

available, and shiped as a whole to Pasadena. Following his study 

of the design submitted to him he had engaged himself with the 

problem and had prepared a drawing of a telescope mounting with 

various special features, the general idea being somewhat similar 

to the design which is embodied in the models which were made at 

Csl.Tech.

After this interview Mr. Strong sent me >. letter, a copy 

of which I enclose, together with my answer to him.

Cordially yours.

IV s A W iù « w w * *

Br, George E.Hale,
Astro,; hysical Observatory,
California Instituts of

Technology,
Pasadena California.

MM4AEB
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222*
DR. MAX MASON, President, 
Rockefeller Foundation, ; - —.—;---
49 West 49th Street, 
New York, N. Y.

My dear Max:
Herewith for your information are copies of two letters 

from Hale, together with copy of my letter of May 1/th and of 

my telegram of today sent after receipt of his last letter.

While it is obviously none of my business, my own past 

experience leads me strongly toward Strong’s point of view 

as to the fundamental necessity of bringing in the experience 

of those who would be called upon to manufacture, during the 

formulation of the final designs. However, I can’t help but 

feel that the Pasadena crowd, through lack of the type of 

experience Strong and I have had, tend to underestimate this 

point and that, failing properly to estimate it, they run the 

risk of not getting the best or most economical apparatus in 

the end. However, this is their problem and not mine.

The whole thing illustrates the difficulty of attempting 

to solve this sort of problem at arms length and through an 

intermediary. In my judgment what Hale and Adams should have 

done when they were here in New York was to have gotten down to 

brass tacks with Strong on the basis of his cooperation, if 

they wanted it, rather than to do what they did, namely, talk 

a lot of generalities and shy off from anything concrete.

FBJ:AS
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May 18, 1934.

G. E. HALE,
Mount Wilson Observatory, 
Pasadena, California.

four letter May 16th just received stop

Wrote you long letter yesterday by airmail on Strong 

matter suggest you defer making final decision until 

receipt this letter.

F. B. JEWETT
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Carnegie Institution of Washington

Mount Wilson Observatory

Pasadena,California

May 16, 19S4.

DR. FRANK B. JEWETT, 
195 Broadway, 
New York City.

My dear Jewett:

I wrote in haste yesterday, as I had suddenly 
heard that some of the members of the Observatory Council 
are going out of town for a stay of such length that 
immediate action must be taken. A meeting of the Council 
was therefore called for today.

While I have received no final opinion from 
you, I thought it safe to assume from Strong’s letter to 
Mason that no solution in harmony with the views of the 
Observatory Council could possibly be found in his case. 
I ought to have added, however, that as yet we have made 
no approach to Warner & Swasey, and we have not seen nor 
heard any description of any designs made by Strong. So, 
if we decide that his conditions prevent us from employing 
him, we shall certainly not be guilty of poaching in his 
fields. The whole question will be discussed by the 
Observatory Council this afternoon.

With best regards,

Yours ever,
(Sgd.) GEORGE E. HALE



May 17, 13M.

DR. G. E. HALE,
Mount Wilson Observatory, 
Pasadena, California*

My dear Helet
I was on the point of writing you further about the 

telescope mounting matter when your letter of the 15th with 

its enclosures came to hand*
While the program outlined in your letter apparently 

disposes of thè matter in & way that is satisfactory to you 

and will relieve me of the somewhat anomalous and embarrass­

ing position in which 1 have been placed (which relief I am 

happy to have), I think I will not advise Strong finally 

until you have had opportunity to receive this letter* In 

what I am about to write I have not consulted Mason, although 

I am sending him a copy of the letter for his information, 

I am handling the matter in this way so as to avoid any em« 

■barrassment to Mason and. the Rockefeller Foundation people. 

Mason’s position throughout has been a hundred percent correct 

and in fact thé only position which he could take.

How as to Strong and his position. From the several 

conversations I have had with him I think I understand his 

point of view thoroughly, and in justice to him I should like 

to leave the record., of an abortive incident clear.

Strong was.brought into the picture at my suggestion 

following your request for suggestions as to outside advice. 

After reviewing the whole field of my acquaintanceship it 

seemed to me that he was the one bast qualified by experience 



and,. particularly from his wide-personal contacts with 

manufacturing organizations, most likely to be helpful in 

manufacture#

After his talks with you and with Adams at Corning 

he became very much interested in the problem of the heavy 

parts of the mounting, purely from the standpoint of what 

should be done to insure the best possible end product* In 

all of his consideration of the matter I think that he never 

lost sight of the fact that the astronomical requirements 

were the controlling factors and th t, the experience already 

gained in the building of large telescopes would have to be 

given full weight* At the same time he considered the design 

and construction' of the telescope and its mounting aS a 

mechanical problem which required not only skillful design 

but a thorough understanding of manufacturing facilities and 
methods and which, whatever the design finally agreed upon, 

would tax existing manufacturing facilities to the limit*

I think the .thing that somewhat appalled Strong, as it. 

did me, after the talk with you and the talk with Adams at 

Corning, was the apparent relegation of place, facility and 

experience in manufacture to a secondary position to be decided 

upon after the design had been decided upon. Put another way, 

Strong has felt that the place of manufacture and the concerns 

to be asked to undertake the several parts were of primary 
rather than secondary concern in working out the final design, 

and that having decided upon the concerns best qualified to 

undertake different parts of the w their experience should 

be brought to bear in the working out of the final design*
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He has ej^ressad himself to «e as being of .th» opinion 

that Irrespective of the design finally decided upon, the 

c . raster of some of the parts would be such thet the only 

adequate machinery■and experience available for manufacture is 

here in th- east, such fox* example as with the Bliss Company, 

the Mexican Bridge Company and some such concern as the Otis 
Elevator Company on the intricate control electrical mechanism 

for operation« Be feels that any scheme of manufacture which 

requires the setting up of special manufacturing machinery for 

this single job will be unsatisfactory both, from tn® standpoint 

of the end result and from the cost of obtalnln ' mt result.

While I have not .anally had experience in this 

particular field, I am fain to confess that Strong«s reasoning 

appeals to me as being in the right direction ■ n it comes to 

the matter of obtaining thè best possible realisation. of a desired 

objective at-the lowest possible cost* In other words, my exper» 

iene» has been that when one has a specialised job to do, when he 

knows the requirements of the finished apparatus as- to mechanical 

perfection and functioning, the best thing to do is to enlist $ 

cooperation of manufacturers who already have facilities adapted . 

to the work in hand and who aave had long experience' with thè . 
handling of those facilities and know pretty well whet can and 

cannot be done with certain types of designs. That is exactly 

the procedure which is being followed at the present time in 

connection with a Complicated enciphering equipment for the 

Wavy. Mere the Navy people themselves had done enough work to 

Know 'whst the an . ulrcments were'and bad gone a consi ■le





were to be found and in his wide .personal contact la the several 

fields where these facilities were known to exist.

In a way thb whole tiling appears to me to be a sort of 

case of which comes first, the hen or the egg, since obviously 

there would have to be a meeting of minds* As I told you:at 

th© tine of our last telephone conversation, which followed the 

previous one in which you urged me to have strong go to Pasadena, 

he told me that while he felt strongly that the matter which he 

consld red of primary'importance could belt be settled here in . ■ 

New Xork by some of your people with authority cooing here and 

conferring' with hi» and such manufacturers as sight be most 

likely to be Involved, he was nevertheless willing to go to 

Pasadena on ray assurance that he would not become involved- in a 

cat-and-dog fight about designs already worked out»

Following our last telephone conversation and after 

talking with Mason, I had- a telephone talk with Strong. In it 

I guess I gave hi», the Impr-sslon that Mason had gotten the idea . 

that he (Strong) was set on having his own ideal as to type of 

design, and «here that design should ba made, prevail. At any 

rate Strong told me that such had never been his intention but 

that what he bad tried to iapr ss both on.Mason and on ®e was 

his firm belief in the course of procedure which I have attempted 

to outline as being basically best in the interests of good and 

satisfactory manufacture, hater on he called me up to say that 

he was so perturbed at t - ought that Mason might have gotten 

the wrong impression that he. had called Mason to tell him that 

he had become very much interested in the job and that the one 
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thing he had had in mind was to insure you people getting tbs 

very best end result which it s humnly possible to produce 

at the lowest possible cost.
After you have had tlae to receive this letter I will 

©all you up and If nothing has arisen to change-the point of 

view expressed in your letter under reply I will simply pass 

the word along to Strong to forget thv whole episode»
X have not attempted to discuss the'^remuneration side 

.of the matter as that la a-relatively i - nt 'thing and

one in which I think there would hate been no di rieuttp in
reaching sati f ctory ar. . Strong after what he
considered the more basic considerations were out of the way»

With kind personal re-ards,
■ fours sincerely,

FSJlAS
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Carnegie Institution of Washington

Mount Wilson Observatory 

Pasadena, California

May 15, 1934.
DR. FRANK B. JEWETT, 
195 Broadway, 
New York City.

My dear Jewett:

I have given you so much trouble about the design 
of our mounting that I am very sorry to bother you further. 
I think, however, that you ought to know just how we feel 
regarding the situation.

I enclose a copy of a letter from Strong to Mason, 
together with a copy of Mason’s reply to Strong. In his 
letter to me Mason said that they "played no part in 
determining decisions or procedure", and confined himself 
to an outline of his talks with Strong, without expressing 
his preference for any particular design or policy. I got 
the impression, however, that he felt a different procedure 
would be preferable, as he had previously felt in the case 
of Dunn's designer, Jones.

At this end of the line I have discussed Strong’s 
letter with most of the members of the Observatory Council, 
and will present it to the others at our meeting tomorrow. 
Four out of five have already indicated that Strong’s proposals 
could not be adjusted to the modes of procedure we have always 
found most effective here.

We think it absolutely necessary that the designer 
should know from some personal experience the exact requirements 
of large telescopes in practice, and that it would therefore 
be essential for Strong to spend enough time on Mount Wilson 
to see our Instruments in use for several very different types 
of work, in which the demands on the mounting differ materially.

In the second place, instead of choosing between 
Strong’s design and the several alternative designs we have 
made here, we would pool our ideas with our consulting 
engineer, and evolve a design containing the best features 
of all. This could only be done in Pasadena.

Finally, without troubling you with more details, 
a word should be said regarding salary. The amount asked 
by Strong is probably not more than his time and experience 
are worth, but in comparison with our own scale, even before 
the recent reduction caused by the depression, such a payment 
would be likely to cause some heart-burnings here.
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On the whole, then, to my personal regret, it 
seems impossible to carry through this plan. I have 
perfect confidence in your judgment, and have no 
doubts regarding Strong’s ability. I sincerely hope 
you will both recognize this.

After studying all sides of the question, there 
seems to us one very promising solution. This is to make 
a deal with Warner & Swasey. Mr. Burrell, their chief 
engineer, came out here several years ago and made one 
design for us, developed in consultation with our entire 
group. I hope he may soon be able to return, and make 
another design, embodying all the new features we have 
since devised. Warner & Swasey is the only firm in the 
country which has had nearly fifty years of experience in 
designing and building large telescopes. While their shop 
tools are not large enough to handle the largest parts of 
the 200-inch mounting, they could have them built in other 
eastern shops, just as Strong would have done. They know all 
the astronomical requirements, after building and installing 
such telescopes as the great Victoria reflector and scores 
of other large instruments. In fact, no firm in the world 
can compare with them in such experience. Working jointly 
with us, as they have shown that they can do, they could 
surely produce a mounting of the highest quality and 
efficiency.

With repeated thanks, for all your assistance, 
which has helped greatly to clarify our views, I am, 
as ever

Yours very cordially,
(Sgd.) GEORGE E. HALE

P.S. You will be glad to know that the other matter I wrote 
to you about has been very satisfactorily settled.
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My dear Mason

I was glad to receive your letter of May 8, with enclosed 
copies of correspondence with Mr. W.E.S.Strong. I do not think that 
Jewett was aware of the conditions laid down by Strong in his letter to 
you, both because of what Jewett had said to me and also because he has 
not since recommended that we engage Strong. In view of the confidential 
nature of your telephone talk, I have not told Jewett what you said to me, 
but wrote that I got the impression from your letter that you thought a 
different procedure might be preferable. The enclosed copy of ray letter 
to Jewett will show exactly what I said. I saw no harm in sending Jewett 
a copy of Strong’s letter to you, as this was not marked confidential, 
and merely stated the conditions made by him.

I ought to add that Jewett telephoned me (I think on May 7) saying 
that he would call me up the next morning and also let Strong talk with 
me at that time. I could not quote you, but said I was not sure of your 
views and requested him to telephone you before he called me up again. 
He said he would do so, and afterwards telegraphed that he was not con­
vinced that Strong would make a satisfactory arrangement. After waiting 
for further information regarding Strong’s attitude, I wrote Jewett the 
enclosed letter of May 15.

I am surprised that Strong took such an unbending attitude, as he 
had given me a favorable impression when I talked with him and Jewett 
in Hew York on March 20. But at that time he made no reference to the 
precise conditions under which he would undertake the work in case we 
should decide to engage him.

At a meeting of the Observatory Council on May 16 I presented the 
enclosed statement, with Millikan, Adams, Robinson and Anderson present. 
They emphatically and unanimously agreed that Strong’s conditions made 
his engagement inadmissable (as Noyes had previously done), and authorized 
me to write to Warner & Swasey, as there is no question regarding their 
qualifications for the job. I wrote them yesterday asking if their Chief 
Engineer, Mr. Burrell, could come here about July 1, to work out with us 
a design embodying the best principles of all the designs before us. I 
hope we can make with them a mutually satisfactory arrangement. Of course 
we shall not proceed with the construction of the mounting without your 
authorization.

The 120-inch disc is safely in our optical shop, and we have no doubt 
whatever of the ability of the Corning group to make an equally satisfactory 
200-inch disc. The polariscopio tests of the 120-inoh disc show it to be
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far superior to any large telescope disc previously made. Trans­
portation from Corning to Pasadena was very quickly and easily ac­
complished, and the vibration recorders carried with the disc on the 
through car showed a surprising freedom from shock. We are indebted 
to the Presidents of the New York Central and Santa Railroads for 
the special precautions taken in handling the disc and to the Corning 
Works for their care in packing and loading it. We carried insurance 
(for replacement cost) through Lloyds at less than one-sixth of the 
charge proposed by any other company.

The copies of correspondence with Dr. Merriam in the enclosed 
statement call for a word of comment. I have felt during the past 
year that Adams should be made a regular member of the Observatory 
Council, but for some unknown reason Merriam opposed this. However, when 
the case came before the Executive Committee of the Carnegie Institution, 
they fully agreed with the unanimous action of the California Institute 
trustees, which had been taken on my motion, but suggested to us through 
Senator Walcott that we ask Merriam’s approval. It had never occurred 
to me (or to Dr. Pritchett, Chairman of the Executive Committee of the 
Carnegie Institution) that he could object, but we were of course perfectly 
willing to appease Merriam in this way. Hence the exchange of telegrams 
and letters.

The success of the aluminum process of coating mirrors, described by. 
our Dr. Strong and by Dr. Wright of the Lick Observatory in the articles I 
sent you and also by Dr. Spencer Jones, Astronomer Royal, in a recent 
number of ’’Nature”, should mean a gain of 50 percent in the brightness of 
the images given by the 200-inch telescope. We have therefore decided to 
try it on a larger scale, and to loan the apparatus to observatories that 
want to use it, such as Mount Wilson, the new University of Texas - University 
of Chicago Observatory, etc. In this way we can make sure of the possibility 
of applying the process to the 200-inch mirror and also help other insti­
tutions, at no additional cost to the 200-inch fund.

With best regards,
Yours very cordially.

GEH: G
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May 15, 1934

Dr. Prank B. Jewett
195 Broadway 
New York City.

My dear Jewett:

I have given you so much trouble about the design 
of our mounting that I am very sorry to bother you further. I 
think, however, that you ought to know just how we feel regarding 
the situation.

I enclose a copy of a letter from Strong to Mason, together 
with a copy of Mason’s reply to Strong. In his letter to me 
Mason said that they "played no part in determining decisions or 
procedure”, and confined himself to an outline of his talks with 
Strong, without expressing his preference for any particular design 
or policy. I got the impression, however, that he felt a different 
procedure would be preferable, as he had previously felt in the 
case of Dunn’s designer, Jones.

At this end of the line I have discussed Strong’s letter with 
most of the members of the Observatory Council, and will present 
it to the others at our meeting tomorrow. Four out of five have 
already indicated that Strong’s proposals could not be adjusted to 
the modes of procedure we have always found most effective here.

We think it absolutely necessary that the designer should know 
from some personal experience the exact requirements of large tele­
scopes in practice, and that it would therefore be essential for Strong 
to spend enough time on Mount Wilson to see our instruments in use for 
several very different types of work, in which the demands on the mounting 
differ materially.

In the second place, instead of choosing between Strong’s design 
and the several alternative designs we have made here, we would pool 
our ideas with our consulting engineer, and evolve a design containing 
the best features of all. This could only be done in Pasadena.

Finally, without troubling you with more details, a word should be 
said regarding salary. The amount asked by Strong is probably not more 
than his time and experience are worth, but in comparison with our own scale, 
even before the recent reduction caused by the depression, such a payment 
would be likely to cause some heart-burnings here.

On the whole, then, to my personal regret, it seems impossible to 
carry through this plan. I have perfect confidence in your judgment, and 
have no doubt regarding Strong’s ability. I sincerely hope you will both 
recognize this.



Dr. Frank B. Jewett -2- May 15, 1934

After studying all sides of the question, there seems to us 
one veiy promising solution. This is to make a deal with Warner & 
Swasey. Er. Burrell, their chief engineer, came out here several 
years ago and made one design for us, developed in consultation 
with our entire group. I hope he may soon be able to return, and 
make another design, embodying all the new features we have since 
devised. Warner & Swasey is the only firm in the country which has 
had nearly fifty years of experience in designing and building large 
telescopes. While their shop tools are not large enough to handle the 
largest parts of the 200-inch mounting, they could have them built 
in other eastern shops, just as Strong would have done. They know 
all the astronomical requirements, after building and installing 
such telescopes as the great Victoria reflector and scores of other 
large instruments. In fact, no firm in the world can compare with 
them in such experience. Working jointly with us, as they have shown 
that they can do, they could surely produce a mounting of the highest 
quality and efficiency.

With repeated thanks for all your assistance, which has helped 
greatly to clarify our views, I am, as ever.

Yours veiy cordially,

George E. Hale

GEH;G
P.S. You will glad to know that the other matter I wrote to you 
about has been very satisfactorily settled.
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Dr. Frank B. Jewett 
195 Broadway 
New York City.

My dear Jewett:

I wrote in haste yesterdsy, as I had suddenly 
heard that some of the members of the Observatoiy Council are 
going out of town for a stay of such length that immediate 
action must be talon. A meeting of the Council was therefore 
called for today.

While I have received no final opinion from 
you, I thought it safe to assume from Strong’s letter to Mason 
that no solution in harmony with the views of the Observatory 
Council could possibly be found in his case. I ought to have 
added, however, that as yet we have made no approach to Warner 
& Swasey, and we have not seen nor heard any description of any 
designs made by Strong. So, if we decide that his conditions 
prevent us from employing him, we shall certainly not be guilty 
of poaching in his fields. The whole question will be discussed 
by the Observatory Council this afternoon.

With best regards.

Yours ever,

George E. Hale.

GEH:G
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Report of foe Chairman of the Observatory Council 
at Meeting of May 16, 1934

The Observatory Council, placed, by the Trustees of the California 
Institute in full charge and control of foe location, design, con­
struction and operation of the 200-inch telescope and Observatory in all 
its departments and relationships, has recognized from the outset the 
heavy responsibility involved in this extensive undertaking. Beginning 
with an officially approved scheme of cooperation with the Carnegie 
Institut ion of Washington, from which it has profited greatly, the Council 
immediately enlisted the active cooperation of Othôr leading men of sci­
ence and engineers in this country and abroad. A report on the invaluable 
assistance rendered by the Mount Wilson Observatory has recently been sent 
to the President of the Carnegie Institution by a special committee of which 
Dr. Adams is chairman, and reports from the Observatory Council have been 
made from time to time to the Board of Trustees of the California Insti­
tute on thé various phases of the project and the progress accomplished 
in each of them. The Rockefeller Trustees have also been kept informed.

In view of recent developments and the necessity of making early 
decisions regarding important questions now pending, it was decided several 
months ago that Dr. Adams, who has met with the Council from the beginning 
and has taken art in all its discussidtag,should be elected a regular member 
of this body. This decision was adopted by the Board of Trustees of the 
Institute, and has now been formally approved by the President of the 
Carnegie Institution, as shewn by the following telegrams and letters*.

Pasadena, California 
Hay 7, 1934

President John C. Merriam
Carnegie Institution of Washington 

Washington, D.C.

Referring to the letter of Senator F. H. Walcott to Henry M. Robinson 
dated April twenty-fifth and in accordance with it the California 
Institute of Technology, wishing to promote the success of the project 
in which both institutions are so deeply interested asks your further 
cooperation by your approval of the appointment of Dr. ’’alter S. Adams, 
Director of the Mount Wilson Observatory as a member of the Observatory 
Council.

Robert A. Millikan
Chairman of the Executive Council

A, 0. Balch
President of the Board of Trustees.

May 9, 1934
Dr. John C. Merriam
Carnegie Institution of Washington
Washington, D.C.

My dear Dr. Merriam:

As you know, the California Institute of Technology is anxious 
to continue and extend the cooperation which it has long enjoyed with the 
Carnegie Institution, especially in connection with the 200-inch project. 
This project has now reached an advanced stage of development, and several
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imporiant questions are coming un for immediate action. For this reason 
it is desirable to have a representative of the Carnegie Institution, 
officially approved by yourself, as a member of the Observatory Council.

Because of his official position and his technical knowledge 
and. experience, it seems to us peculiarly fitting that Dr. alter S. Adams, 
Director of the Mount Wilson Observatory, should serve in this capacity. 
As a member Of the Council he would afford a direct means of communica­
tion between ths Council, th© Mount Wilson Observatory, and the administra­
tion of the Carnegie Institution.

At a meeting of the Executive Couneil of the California Institute 
held on May 7th, the appreciation of the members of the Council for the 
cooperation of the Carnegie Institution was unanimously expressed and the 
requestj£or your approval of the appointment by th© Trustées of the Insti­
tute of filter S. Adams’ membership on the Observatory Council was made. A 
copy of this telegram is herewith enclosed. You will note that it follows 
the form suggested by Senator Walcott in his letter of April 25th to Mr. 
Robinson, a letter with which you are doubtless already familiar.

Cordially yours.

Robert A. Millikan

Robert A. KllliMn, Chsirmn Executive Council
A. 0. Balch, President Board of Trustees 
California Institute of Technology 
Pasadena, California

Washington, P.O. 
May 9, 1934

Acknowledging your Joint telegram of May seventh w 1 express appreciation 
of your statement relating to cooperation of Carnegie Institution in connection 
with develop ont of the program for the two hundred inch telescope and for 
your suggestion regarding appointment of Doctor .i'alter S. Adams Director of 
Mount llson Observatory as a member of the Observatory Council established 
for control of this project stop Appreciating the significance of this 
proposed relationship I an writing you today to the effect that I approve 
the pro osal that ®r. Walter S. Adaas Director of Mount . ilsoxi Observatory 
and also Chairmen of the Committee vhich the Carnegie Institution of Washington 
has set up for the special purpose of planning aid in this project be appointed 
a member of the Observatory Council

John 0. 'Merriam, President
- Carnegie Institution of Washington
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Washington, D.C. 
May 9, 1934

Dr. Robert A. Millikan, Chairman of Executive Council
Mr. A. 0. Balch, President Board, of Trustees 

California Institute of Technology
Pasadena, California

Gentlemen:

Let me thank you fbr your telegram of May seventh, in reply to 
which you will already haw my telegram of May ninth. I appreciate your 
statement relating to cooperation of Carnegie Institution with California 
Institute in development of the program for the 200-inch telescope and for 
your suggestion regarding appointment of 'r. '/alter S. Adams, Rirector of 
Mount Wilson Observatory, as'a member of the Observatory Council established 
for control of this project.

Appreciating the significance of this proposed relationship, I am 
glad to approve the proposal that Dr. alter S. Adams, Director of ount 
Wilson Observatory and also chairman of the committee which the Carnegie 
Institution of Washington has set u for ths special purpose of planning 
aid in this project, be appointed a member of the Observatory Council. You 
may be sure of our giving such aid as is possible through all of the activi­
ties of the Carnegie Institution.

Expressing again my appreciation of your communication, I am

Very truly yours,

John C. Merriam, President
Carnegie Institution of Washington.

Henceforth we shall therefore have the advantage of Dr. Adans* membership 
in an official camo ity.

has
The Council understands and^a proved the plan of ths Corning Glass oiks 

to cast a second 200-inch disc, as soon as the first disc (injured during the 
operation of casting by certain breaks in the mold) has cooled sufficiently yo 
permit optical tests to be made (about June 1). The principal question now 
calling for action is the procedure to be followed in the design and construction 
of the telescope mounting.

As the Council is aware, much study has already been given to this problem. 
In harmony with the policy followed in all other branches of this undertaking, 
we decided at the outset to su piement our strong local group of men of science 
and engineers by leading experts elsewhere. In fee case of the mounting m have 
consulted Messrs. Dunn and Jones of ths J. G. White Engineering Comoration, 
Messrs. Swasey, Bliss and Burrell of the Warner and Swasey Company, the late 
Sir Charles Parsons of London, Dr. Frank B. Jewett, President of the Bel 
T»lenhone Laboratories, and Mr. W.E.S. Strong of New forte. In 1929 Mr. uurrel_, 
in consultation with Dr. Pease and other members of our Pasadena group, assign 



an acceptable fork mounting, of «hich a small model was built. This left 
no doubt as to the feasibility of solving the problem, but as much time i
was at our disposal faring the development of the mirror disc. Dr. Anderson 
and others continued the search for possible improvements. In consultation 
with My. B* Edgar of Los Angeles, Dr, Anderson initiated a new and promising 
solution, which was embodied in a definite design by Mr. Mark Serrurier, and 
built in our shop as a small working model. This contained several new features 
appearing in no previous type of telescope mounting, besides reducing materially 
the else and cost of the necessary dome. Our committee on the telescope mount­
ing considered these features to be so valuable that it voted to include them 
in the final design. Dr. Tease then undertook a new study of the fork type of 
mounting, in the hope of modifying it so as to embody these features.

Meanwhile, on the advice of Dr. Jewett, Mr. W.E.S. Strong, an experienced 
engineer whose previous work had fitted him for an undertaking of this nature» 
was consulted informally. His proposed plan of procedure, as stated in a 
recent letter does not, however, meet with the approval of the members of the 
Observatory Council hitherto consulted. It is now offered for your considera­
tion, with a statement of our needs, as explained in a letter to Dr. Jewett.

If this view of the case is accepted, we must evidently make another 
choice, as the Observatory Council has previously voted that we should not 
assume the task of designing the huge 200-inch telescope mounting solely with 
local talent. After consideration of the problem with Dr. Adams and Dr. Anderson,» 
it is recommended that we attempt to make a satisfactory arrangement with the 
Warner and Swasey Comparer, the most experienced designers and builders of 
large telescopes in ths world. The plan in view involves a visit of Mr. Burrell 
to Pasadena for consultation with our local group, the preparation of a new 
design embodying the best features of the several designs hitherto considered, 
and the construction of the telescope mounting under the supervision of Warner 
& Swasey Comnany Machine tools large enough for this purposn apparently do not 
exist In this vicinity, and therefore it would be desirable to have the work 
done under expert supervision in eastern shjgs. Moreover, as Mr. Strong has 
rightly insisted, advantage must be taken af the design of all the progress 
made in recent years in methods of electric control, clock-drive, etc., which in­
volves close cooperation of the designers with the best authorities in other 
eastern companies. From their headquarters in Cleveland and their acquaintance 
with all forms of modern engineering practice, the Warner & Swasey Company, 
long familiar with the astronomical requirements, would be very favorably 
situated to carry out our purpose in the most efficient possible manner.

George E. Hale.
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CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA

ASTROPHYSICAL OBSERVATORY May 21, 1934
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President Max Masón 
Rockefeller Foundation 
49 West 49th Street 
New York City.

Dear Masón:

____ Hh

Just after I had written you my letter of May 18 
I received a telegram from Jewett saying that he had written me 
a long airmail letter, of which he had sent you a copy. I decided, 
therefore, to postpone mailing ny letter to you until after its 
receipt.

Jewett’s letter arrived on Saturday and I enclose a copy of 
my reply to him, written Sunday after consultation with Millikan 
and Robinson. I read it over to both of them before mailing by air 
last night, and they both approved it.

I am very sorry that we all seem to disagree with Jewett 
regarding the choice of Strong, because Jewett is one of our best 
friends and We have the greatest respect for his judgment. What 
you told me over the telephone is precisely in harmony with the 
impressions we have each formed of Strong, whose lack of acquain­
tance with the innumerable special requirements and idiosyncracies 
of large telescopes, and underestimate of the value of the knowledge 
acquired by long familiarity, seem to offset his undoubted ability 
as an engineer.

Nevertheless, our interchange of views, which cost the 200-inch 
fund nothing, has been very useful. I trust that Warner & Swasey will 
make us a satisfactory proposal, and agree heartily to join us in 
developing, with the aid of much expert advice from such sources as 
Jewett mentioned, a thoroughly efficient mounting at the lowest possi­
ble cost.

We appreciate very much the time and trouble given by you 
and Weaver to this problem and the value of the suggestions received 
from you.

With warmest regards and thanks,

GEH:G
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May 20, 1934

Dr. Frank B. Jewett 
195 Broadway 
New York City.

Dear Jewett:

Please excuse pencil as this is Sunday and I want to keep 
a carbon copy.

I received your letter of May 17 yesterday and read it to Robinson 
and Millikan yesterday afternoon, following a meeting of the Hdntington 
Library trustees. I wanted to get once more their independent views 
before attempting to explain our feeling regarding Strong., The fact 
is that their opinion was chiefly determined by the conditions he stated 
in his own letter. After hearing them on Wednesday they (and Adams, now 
out of town, and Noyes, laid up at home, as well as Anderson and myself) 
were each convinced that Strong could hardly work in the necessary inti­
mate and effective cooperation with our group. Which includes many astron­
omers, physicists and skilled engineers and designers of instruments and 
machinery, both large and small.

But I must first make clear to you that your point of view and ours 
do not differ in any material way. I am sure you would agree, if you 
could go over all our reports and records during the last 35 years and 
more, that we have always followed the policy of getting the best ob­
tainable advice and assistance, both in this country and abroad. This 
policy applies, not only to securing the cooperation in research of such 
men as Michelson, Kapteyn, Russell and many others of the first order 
who have worked at Mount Wilson, and the many eminent men of science who 
have joined in the research of the California Institute, but also to the 
design of instruments and machinery of the greatest variety. I think it 
only reasonable to say that no similar institutions have gone farther in 
this respect than those which are centered here.

Since the 200-inch telescope project was started we have intensified this 
policy, with notable results. Thus, as the sharply defined fields of short­
focus reflectors are very small, we induced Ross of the Yerkes Observatory 
to develop his “zero corrector*’, a lens which will be simply invaluable with 
the 200-inch, as it has already proved its unique merits oh Mount Wilson. 
The extremely short-focus camera lens, which has so greatly increased the 
range of the 100-inch telescope and has given Hubble and Humason the appa­
rent velocities of the remote nebulae, resulted from a suggestion nade by 
Anderson to Rayton of the Bausch & Lomb Co. This embodies the new prin­
ciple of using a greatly enlarged microscope objective as a camera lens. 
The British Scientific Instrument Research Association is carrying his idea 
another step forward for us, using an immersion objective in actual contact 
with the film of the plate (using, of course, a suitable immersion fluid 
between the film and the surface of the rear lens).

These will serve as examples of our methods of developing new auxil­
iary apparatus. As for the telescope itself, we have enlisted many authorities 
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at hone and abroad, and have developed the process of aluminizing the 
reflecting surface in our own optical laboratory, with a gain in total 
reflectivity of 50 percent. All of these cases represent team-work and 
the utilization of the best available men and facilities, wherever they 
can be found. Thus, the photoelectric amplifier with which Stebbins has 
doubled the known nt width of the Andromeda Nebula was due to a combina­
tion of his long experience with photoelectric cells and the ideas of a graduate 
student at the University of Wisconsin (now a National Research Fellow in 
Millikan’s Laboratory).

After such an experience, you can hardly suppose that we mean to take 
a narrower view in the design and construction of the 200—inch mounting. The 
first thing required in this task is the long acquaintance with the performance 
of telescopes for every particular class of work acquired by astronomers, es­
pecially with our large instruments on Mount Wilson. A designer who proposes 
to undertax a design without an intimate personal acquaintance with this 
experience can hardly be regarded as appreciating fully the nature of the 
undertaking. Take, for example, the matter of supporting the 200-inch mir­
ror. Even in the case of much smaller mirrors the designer ought to be 
familiar with the work done since the days of Herschel, including not merely 
the mechanical questions involved, but also the optical effects of tempera­
ture changes, etc. So it is with many other details of toe whole problem. 
Two or three of us, meeting with Strong in New York, could not replace the 
advantages to be gained by repeated conferences»with our Committee on the 
Mounting and other groups here, following at least a few nights on Mount 
Wilson. We were thus rather bewildered by Strong’s proposal? and his 
subsequent expression of willingness to come here does not seem to offset 
completely the seeming lack of appreciation of the task he had previously 
shown.

As for the necessity of doing the work in eastern shops and taking ad­
vantage of mechanical and electrical experience of many eastern firms, we 
are in agreement with you and Strong. My father organized the present Otis 
Elevator Comoany: more accurately, he had the organization nearly completed 
just before he died, after a lifetime in the elevator business. Mg own in­
terest in mechanical and scientific problems and my constant touch with science 
abroad was partly due to his work and to the fact that he had offices in 
London and Paris. Thus we are sure to tab® advantage while making the..design, 
of the splendid improvements in elevator control made by the Otis Company in 
recent years. So with all other factors entering into the whole design.

I am afraid that I did not make this clear in my letter of May 15. In 
saying that the design must be made in Pasadena, I actually meant that its 
general character should be determined here, in consultation with the Mount 
Wilson and California Institute group. After a complete understanding of the 
requirements, thus determined on the ground, the actual drawings can probably 
be made to the best advantage in the east, in contact with such companies as you 
mention. Thus we have no intention of relegating the ’’place, facility and 
experience in manufacture to a secondary position, to be decided upon after 
the design had been deeided upon”. The point here turns upon the meaning of
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"design". Probably I should have said "complete specifications or re­
quirements from the astronomical and physical point of view". I think 
you would agree, if you could see the drawings, computations of stresses, 
models and other material available here that these will be of no small 
value, not to sneak of the Opportunity to see our present telescopes in 
action and to debate the special needs of the 200-inch with our Mt.W.— 
Q.I.T. group. Of course we have no idea of setting up special manufacturing 
machinery other than that in daily use in our instrument snap and optical 
shops. This is precisely adapted, however, to cover all of the optical 
work (there is no other equipment anywhere for this purpose) and to pro­
duce the wnssxaryx accessory apparatus and many of the smaller parts of the 
mounting with higher precision and at lower costs than in other shops.

I found the Observatory Council unanimously in favor of '«am® & 
Swasey, for several reasons, including- long experience (they have built 
several of the largest and most successful telescopes since Swasey’s retire­
ment) ; proved ability to cooperate with our group; wide acquaintance with 
eastern shops and equal facility to cooperate with them in the design and 
construction; and the insurance (especially in the scientific world) that 
their reputation would give to the undertaking. We agreed again last night 
that Strong’s disadvantage lies in his lack of background and experience in 
telescope design, which would be hard to overcome.

You have given an iminense amount of tire and trouble to this uninviting 
task, and I wish I could sit down with you and give you a clearer idea of 
our point of view. Please xemskxx remember, at least, that it is held by 
each member of the Observatory Council, and not merely by ryself personally.

Yours very cordially and gratefully,

George d. Hale
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Dear Franks

Thank you for sending me copies of your 

correspondence with Hale,

Strong called me after you had talked with 

him« I hope I made my position clear to him. I 

believe it is practically the same as yours; (1) a 

high appreciation for the common sense of bringing in 

the experience of manufacturing during design, and 

(f) a feeling that relationships should be made 

specific in advance of any procedures. Failure of 

this in the past hss m&de Lt difficult for you, but 

I consider it vsry fortunate that you have been able 

to stress to them ths viewpoint that you have.

I am enclosing a copy of my letter to Hale. 

Sincerely yours,

NIA*. w»^oi4

Dr. Frank B. Jewett, 
196 Broadway, 
New York, New York.
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FRANK B. JEWETT
19 5 BROADWAY

newyork May 24, 1934.
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DR. MAX MASON, President, SxRockefeller Foundation, 'A ’ H'
49 West 49th Street, A MArn A
New York, N. Y.

My dear Max:

Merely in order that your personal file may be 

complete, I am sending you herewith copy of a longhand 

letter of May 20th received from Hale yesterday, together 

with copy of my reply thereto.

I think with these letters the Strong-telescope­

mounting affair can be relegated to the realm of ancient 

history.

FBJ:AS
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May 84, 1934*

0 * ô# E*
Mount Wilson Observetory» 
pasaCe- <■ g California«

My dear Halet
ïour longhand letter of May £Oth was received yesterday 

Apparently the airmail ' service from &os Angeles is, still a Mt 

slow* .
soon as I had read thé letter and found Wat there 

vas nothing in it which was. not. in line with our telephone 
conversation on Monday», 1 got hold of Strong and advised Ma. 

of the decision of the Observatory Council and the plan to go 

ahead with Warner 4 Swasey* He is quite content with the 

outcome and both he and I wish you all the best possible luck 

in th® work ahead*
As ever» sincerely,

F JsAS . '
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CALIFORNIA INSTITUTE OF TECHNOLOGY

Pasadena

May £0, 1934

Dear Jewetts

Please excuse pencil, as this is Sunday and I want 
to keep a carbon copy.

I received your letter of May 17th yesterday and read 

it to Robinson and Millikan yesterday afternoon, following a 

meeting of the Huntington Library trustees. I wanted to get 

once more their independent views before attempting to explain 

our feeling regarding Strong. The fact is that their opinion 

was chiefly determined by the conditions he stated in his own 

letter. After hearing them on Wednesday they ( and Adams, now 

out of town, and Noyes, laid up at home, as well as Anderson 

and myself) were each convinced that Strong could hardly work 

in the necessary intimate and effective cooperation with our 

group, which includes many astronomers, physicists, and skilled 

engineers and designers of instruments and machinery, both large 
and small.

But I must first make clear to you that your point of 

view and ours do not differ in any material way. I am sure you 

would agree, if you could go over all our reports and records 

during the last thirty-five years and more, that we have always 

followed the policy of getting the best obtainable advice and 

assistance, both in this country and abroad. This policy applies,
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not only to securing the cooperation in research of such men as 

Michelson, Kapteyn, Russell and many others of the first order 

who have worked at Mount Wilson, and the many eminent men of 

science who have joined in the researches of the California 

Institute, but also to the design of instruments and machinery 

of the greatest variety. I think it only reasonable to say 

that no similar institutions have gone farther in this respect 

than those which are centered here.

Since the 200 inch telescope project was started we 

have intensified this policy, with notable results. Thus, as 

the sharply defined fields of short-focus reflectors are very 

small, we induced Ross of the Yerkes Observatory to develop 

his "zero corrector”, a lens which will be simply invaluable 

with the 200 inch, as it has already proved its unique merits 

on Mount Wilson. The extremely short-focus camera lens, 

which has so greatly increased the range of the 100 inch 

telescope and has given Hubble and Humason the apparent 

velocities of the remote nebulae, resulted from a suggestion 

made by Anderson to Rayton of the Bausch and Lomb Co. This 

embodies the new principle of using a greatly enlarged 

microscope objective as a camera lens. The British Scientific 

Instrument Research Association is carrying this idea another 

step forward for us, using an immersion objective in actual 

contact with the film of the plate (using, of course, a suitable 

immersion fluid between the film and the surface of the rear lens).
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These will serve for examples of our methods of 

developing new auxiliary apparatus. As for the telescope 

itself, we have enlisted many authorities at home and abroad, 

and have developed the process of aluminizing the reflecting 

surface in our own optical laboratory, with a gain in total 

reflectivity of 50 percent. All of these cases represent 

team-work and the utilization of the best available men and 

facilities, wherever they can be found. Thus the photoelectric 

amplifier with which Stebbins has doubled the known width of 

the Andromeda Nebula was due to a combination of his long 

experience with photoelectric cells and the ideas of a 

graduate student at the University of Wisconsin (now a 

National Research Fellow in Millikan*s laboratory).

After such an experience, you can hardly suppose 

that we mean to take a narrower view in the design and 

construction of the £00 inch mounting. The first thing 

required in this task is the long acquaintance with the 

performance of telescopes for every particular class of 
work acquired by astronomers, especially with our large 

instruments on Mount Wilson. A designer who proposes to 

undertake a design without an intimate personal acquaintance 

with this experience can hardly be regarded as appreciating 

fully the nature of the undertaking. Take, for example, the 

matter of supporting the £00 inch mirror. Even in the case 

of much smaller mirrors the designer ought to be familiar 

with the work done since the days of Herschel, including not 

merely the mechanical questions involved, but also the optical 
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effects of temperature changes, etc» So It is with many 

other details of the whole problem. Two or three of us, 

meeting with Strong in New York, could not replace the 

advantages to be gained by repeated conferences with our 

Committee on the Mounting and other groups here, following 

at least a few nights on Mount Wilson. We were thus rather 

bewildered by Strong’s proposal: and his subsequent expression 
r

of willingness to come?" here does not seem to offset completely 

the seeming lack of appreciation of the task he had previously 

shown.

As for the necessity of doing the work in eastern 

shops and taking advantage of the mechanical and electrical 

experience of many eastern, firms, we are in agreement with 

you and Strong. My father organized the present Otis Elevator 

Company; more accurately, he had the organization nearly 

completed just before he died, after a lifetime in the 

elevator business. My own interest in mechanical and 

scientific problems and my constant touch with science abroad 

was partly due to his work and to the fact that he had 

offices in London and Paris. Thus we are sure to take 

advantage, while making .the design, of the splendid improve­

ments In elevator control made by the Otis Company in recent 

years. So with all other factors entering into the whole 

design.
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I am afriad that I did not make this clear in my 

letter of May 15th, In saying that the design must be made in 

Pasadena I actually meant that its general character should be 

determined here, in consultation with the Mount Wilson and 

California Institute group. After a complete understanding 

of the requirements, thus determined on the ground, the 

actual drawings can probably be made to the best advantage 
i 

in the east, in contact with such companies as you mention. 

Thusw have no intention of relegating the »place, facility, 

and experience in manufacture to a secondary position to be 

decided upon after the design had been decided upon.» The 

point here turns upon the meaning of «design.» Probably I 

should have said »complete specifications or requirements 

from the astronomical and physical point of .view.« I think 

you would agree, if you could see th® drawings, computations of 

stresses, models and other material available here that these 

will be of no small value, not to speak of ths opportunity to 

see our present telescopes in action and to debate the 

special needs of the SOO inch with our Mount Wilson - 

C.I.T, group. Of course we have no idea of setting up special 

manufacturing machinery other than that in daily use in our 

instrument and optical shops* This is precisely adapted, 

however, to cover all of the optical work (there is no other 

equipment anywhere for this purpose) and to produce the accessory 

apparatus and many of the smaller parts of the mounting with 

higher precision and at lower costs than in other shops.

I found the Observatory Council unanimously in favor

of Warner & Swasey for several reasons, including long experience 



(they have designed and built several of the largest and most 

successful telescopes, since Swasey’s retirement); proved 

ability to cooperate with our group; wide acquaintance with 

eastern shops and equal facility to cooperate with them in 

the design and construction; and the insurance (especially in 

the scientific world) that their reputation would give to the 

undertaking. We agreed again last'night that Strong’s dis­

advantage lies in his lack of background and experience in 

telescope design, which would be hard to overcome.

Zou have given an immense amount of time and trouble 

to this uninviting task, and I wish X could sit down with 

you and give you a clearer idea of our point of view. Pleas® 

remember, at least that it is held by each member of the 

Observatory Council, and not merely by myself personally.

Yours very cordially and gratefully, 

(Sgd.) GEORGE E. HALE
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Dear Dr. Adams:

u.-v In your letter of May 24th you bring up the question of 
o

the possibility of a grant for Dr. Minkowski to enable him to work 

st Mt» Wilson. I shall turn the letter over to Mr. Weaver for hi® 

consideration

I am glad to learn that you have accepted membership upon

the Observatory Council. In making the grant to the California

Institute of Technology for the 200” and the development of astro­

physical work, the Trustees of the Rockefeller boards acted on the 

understanding that full cooperation would obtain in the enterprise 
between the Carnegie Institution, through its staff at MiC Wilson, and 

the California Institute of Technology. Recognition of the co­

operative spirit of the work by cross appointments, such as this one 

would seem to be quite in keeping with the undertaking

It will be most interesting to learn what examination of

the 200” disk will show. Wile of course disappointing, the mishap 

was after all a minor one, and the past work of the Corning group 

makes it perfectly clear that early success is practically certain

aith cordial greetings,

Sincerely yours.

Dr. Walter S. Adams, 
Mount Wilson Observatory, 
Pasadena, California.

MAX M

MMiAEB





CARNEGIE INSTITUTION OF WASHINGTON

MOUNT WILSON OBSERVATORY
PASADENA, CALIFORNIA

May 24, 1934

Dr. Max Mason
49 West 49th Street 
New York City

. J)e ar.~I)£Ma son :

A short time ago I had

Va W\ i

U* U

! &

from
Dr. Ladenburg of the Physical Laboratory at Princeton 
suggesting that it might be possible under the changed 
conditions to secure a grant from the Rockefeller Foun­
dation to enable Dr. Minkowski to carry on some astro­
nomical investigations at Mount Wilson. A year or more 
ago I wrote to the Paris office of the Foundation about
Dr. Minkowski, but was informed at that time that the 
Foundation was not considering the cases of men who 
still held their scientific positions in Germany.
Since that time Minkowski has lost his place at Hamburg, 
and Dr. Ladenburg suggests that it might be possible 
for the Foundation to do something for him.

Dr. Baade of our staff worked with 
Minkowski in Germany and has a very high opinion of 
his ability and skill as an investigator. If it were 
possible to bring him to Mount Wilson, Baade would 
like to extend the investigation on the photometry 
of the Orion nebula which they carried on together 
some years ago. It is a research which is very well 
worth while, and of course it could be carried on ad­
mirably with the large instruments at Mount Wilson.

I do not wish to urge this matter too 
strongly, however, for I know the great demands upon 
the Foundation and the difficulties which you must be 
meeting constantly, especially in connection with the 
Jewish scientists of Germany. I simply wish to let 
you know, in case a grant could be made, we should be 
very glad to have Dr. Minkowski at Mount Wilson. Dr. 
Ladenburg and Professor Otto Stern have volunteered 
to write you in Minkowski’s behalf.

No doubt you know that the Trustees 
of the California Institute of Technology have elected 
me to membership upon the Observatory Council, the
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body in charge of the plans for the 200-inch telescope. 
My election has been approved by Dr. Merriam. I wish, 
however, to be certain that you. have no objection to my 
serving upon the body, since I feel that it is essential 
that the Rockefeller Foundation approve thoroughly of 
any such action. As you know, I shall be glad to con­
tribute in any way I can to the success of the project 
without being associated with it in any official capacity.

With best wishes.

Sincerely yours,

WSA:B



CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

Dr* Max Mason
President, Rockefeller Foundation 
49 West 49th Street 
New York.

Dear Mason;

2 0
June 6, 1934

I enclose copy of a recent letter from Dr. Day, 

which you may not have seen. From this it appears that we 

may confidently count upon the completion of a satisfactory 

200-inch mirror disc, either by the use of the present disc 

or by casting another.

We are therefore conferring with the Warner & Swasey 

Company regarding the design of a mounting, utilizing all 

the experience available here, besides that of experts in such 

special features as electric control, clock-drive, and best 

methods of construction. We hope to obtain in this way a thor­

oughly satisfactory design, but we shall make no contract for 

its construction without the approval of yourself and your 

associates.

With best regards

Yours very sincerely

GSH;G



COPY OF TELEGRAM

Corning, New York, May 30, 1934

Dr. George E. Hale

California Institute of Technology

Pasadena, California.

Preliminary examination big disc today very satisfactory no cracks 

discovered Stop Outstanding questions mainly economic Stop Success 

seems assured.

Arthur L. Day.
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Arthur L. Day
Director

GE OPHYSICAL LAB ORATORY 
Washington, D.C,

June 2, 1934
2801 Upton Street

Dr. George E. Hale,
California Institute of Technology, 
Pasadena, California.

Dear Dr. Hale:

On returning to my office this morning I received your wire of June 1, 
as follows:

’•Thanks for telegram delighted disc shows no cracks but Adams 
and I suppose from your letter to him that it contains mold 
fragments making it unfit for use and rendering further annealing 
unnecessary kindly wire reply and give probable date of new casting 
and approximate cost second disc if needed.”

to which I replied:

'•Situation corresponds accurately to forecast in letter April 
twenty-five except that glass much freer from clay fragments than 
expected. Stop. Two weeks needed to erect rigging for more 
careful examination. STOP. Until then cannot forecast whether 
cost of completing this disc or pouring new one greater. Stop. 
Corning will supply these data immediately after this examination."

There is not much to be added to the rather full account of the 
situation which I sent to Dr. Adams under date of April 25 and to which 
your telegram refers. Following the pouring which Dr. Adams witnessed, 
projecting fragments of floating mold parts were knocked off in order to fit 
the disc into the annealer. As soon as possible thereafter (1:30 A.M.), the 
disc was safely lodged in the annealer and an annealing schedule of about 

- 10° per day agreed upon. When a temperature of about 200°C had been reached, 
all controls were turned off and the disc allowed to cool slowly in the 
annealer until it should be in condition to examine. Of course, no one saw 
the disc until May 30, when it was lowered sufficiently for preliminary 

- examination. The temperature at that time was about 120° F.

Of course, under those conditions only the most superficial 
examination could be made. It consisted in shooting shafts of light about 
wherever possible to determine (1) whether we had actually succeeded in 
bringing down a disc of that size in one piece. To the giassmaker and indeed 
to all of us, this was the most important single consideration. It had never 
been done and until this evidence was before us, no positive assurance existed 
that a 200-inch glass disc was possible. We were, therefore, overjoyed to 
find that notwithstanding the rapid cooling schedule and the somewhat unsym- 
metriaal distribution of clay blocks, the disc remained completely intact. 
Accordingly, this is the assurance we give you that a 200-inch glass disc can 
be successfully made,

(2) The quality of the glass appeared excellent. Even with our 

crude lighting facilities, we were able to penetrate the 26 inches of glass 
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effectively and we did not certainly identify any suspended small fragments. 
There were, of course, many large ones, but these can be removed by sand-blasting 
as has already been indicated to you. If we could regard this examination as 
adequate, it would then be possible to say to you that the disc can be completed 
as is. However, recognizing the critical character of such a decision, it was 
not deemed safe to make it without a more complete examination with the disc 
out in the open and with suitable facilities for the examination of every part. 
Inasmuch as such an examination was not originally contemplated before January 1, 
necessary tracks and rigging for moving the disc into the open and turning it 
up edgewise were not ready. These arrangements will take about two weeks’ time, 
after which it should be a short matter to estimate the relative cost of 
completing this disc (supposing the glass to be £ksb as free from defects as our 
preliminary examination indicated) or pouring a new one, A full report upon 
this point will be furnished by Corning after this examination.

Of course, if this glass upon close examination proves unfit for use, 
this question will not arise and you will be so advised.

During the last two months construction of a new mold has gone 
forward and it lacks perhaps a week of completion. Also, experimental work 
has been carried on to insure the competent anchorage of the blocks in the new 
mold. Several refractory alloys have been studied at appropriate temperatures 
and times of exposure and a satisfactory conclusion reached. The anchorage rods 
will be made up from the allosr selected (in place of ordinary iron), will be 
larger than before and will be air-cooled. Experiment shows that if the temperature 
of the pouring operation is in the neighborhood of 1250°C, the proposed rods 
with air-cooling will not encounter temperatures higher than 530°C. This arrange- 
men affords complete assurance of properly anchored parts.

One further point has interest for you out of our preliminary examination. 
No bubbles were found adhering to the mold parts. The glass surfaces appeared to 
be everywhere clean and most satisfactory. The contact zone would, therefore, 
appear to be as perfectly taken care of as is possible in such glass casting.

It is my understanding that if Corning can assure you that you will receive 
an equally good disc, whether it is obtained by finishing the present one or pouring 
a new one, the choice will be left to you upon the basis of relative cost or such other 
considerations as you may regard as of consequence. If on the other hand any suf­
ficient reason appears for regarding the glass of the present disc as unfit for the 
purpose. Corning will advise you of that fact and will furnish an estimate of cost 
of a new one and will proceed with it when directed to do so.

There may also be the possibility that you would wish to do both things 
and so to have a spare disc, though I know of no particular purpose to be served 
thereby save that it would be much cheaper to make it now than at some future time. 
Should you elect to consider this alternative, of course two full annealing periods 
come into the program, which would mean roughly two years’ time. Whether the present 
disc is completed or a new one substituted, the full annealing period must be 
carried out to free the disc from strain.

Sincerely yours,

ARTHUR IS DAY 
ALD/jao 
Copies to - 
Dr. E. C. Sullivan
Dr. J. 0. Hostetter
Dr. G. V. McCauley
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CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA

ASTROPHYSICAL OBSERVATORY

Mr. Erevor Arnett
President General Education Board 
49 West 49th Street
New York.

June 15, 1934

Dear Mr. Arnett

I am glad, to report that “our negotiations
with the General Electric Company have been settled, in a 
manner which seems very satisfactory to all of us. They 
have sent us a check for $36,161.00 in payment for the equip­
ment left at West Lynn. In addition to this, we have received 
throu^a them the additional sum of $3,000. for several trans­
formers they sold on our account.

Considering the fact that we were able to use at Corning 
other transformers and electrical equipment previously at Lynn, 
and that a careful appraisal by an able electrical engineer showed 
the amount paid us to be fully adequate, we trust you will be sat­
isfied with the outcome.

I may add that the prospects for the complete success of the 
200-inch telescope project never seemed so promising as they do 
today.

With kindest regards and best wishes.

GEH: G

Yours very sincerely.
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June 20, 1934

Dear Dr. Hales

It is a pleasure to learn fro® your letter 

of June ISth of the settlement which you have arranged 

with the General Electric Company. I think this is a 

satisfactory outcome of the matter.

I am delighted to hear that the prospects 

are so rosy for the completion of the 200” telescope, 

I certainly hope that the expectations will be fully 

realized.

Trusting that you and Mrs. Hale will have 

a pleasant sumer, I m

Cordially yours,

Dr. George E. Hale
California Institute of Technology
Pasadena, California
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June 29, 1934

Dr. George E. Hale
Astrophysical Observatory
California Institute of Technology 
Pasadena, Calif.

Dear Dr. Hale,

Referring to Dr. Day’s letter of June 2, we were to 
send to you additional information about the 200-inch disk, based 
on a thoro examination, and an estimate of costs of possible 
procedures in this project.

Our track extensions were completed and the 200-inch 
disk moved out into the finishing building on June 13th. The 
pieces of ceramic cores were removed from the surface and we then 
had an opportunity to further examine the disk. We were very 
fortunate in having Dr. Pease here on June 15th, and subsequently, 
to assist in this examination and take part in our discussions.

Our recent inspection confirmed in every way the result 
of our first examination on Mey 30th. There were no checks nor 
any large blisters adhering to the sides of the cores. The glass 
quality as regards stones and large blisters is very good. The 
enclosed blueprint shows the portion of the rib structure which 
was destroyed by the dislocation of the cores. In all, 22 of 
these came loose and floated to the surface. Of the total, 14 were 
cores forming the round holes for the supporting system and five 
were of the large triangular shapes. The remaining 3 were small 
irregular shapes at the edge. Ihe general appearance of the disk 
is shown in the enclosed photograph.

Strain measurements were made in 2 positions on the rim 
of the disk. One of these at a point where the rib structure was 
intact by the failure of the cores and the other at the place where 
the complete rib structure was destroyed. Measurements could not 
be made at identical points with respect to the edge of the disk 
because of irregularities on the surface at these points. Within
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the limits of measurement, however, the strain in the 2 points was 
found to be of the same order of magnitude and slightly less than 
100 birefringence per cm. This agrees closely with the 
calculated strain to be expected. from a cooling rate which was 
10 times greater than would have been used for the precision 
annealing schedule, an interesting confirmation of Dr. McCauley*s 
calculations*

To produce the 200-inch blank requested from us we must 
proceed to either cast the disk anew or to finish the present one. 
To do the latter we would bore holes as indicated by the red circles 
on the print through the disk from its top surface as it now stands 
in the mold. This would permit of replacing all the missing cores 
and would remove sufficient glass from the disk so that when re­
heated the level would fall to approximately the tops of the corea 
at the periphery. In other words, approximately 6 inches of new 
glass could then be added to complete the disk. This would permit 
of grinding and figuring without danger of cutting through the layer 
separating the first and second pourings of glass.

Our estimated cost of a new disk (not including annealing) 
is a maximum of $13,160. To complete the present disk, as outlined 
above, we estimate a minimum cost of ¿11,220, again not including 
annealing. The cost then of reconditioning the present disk is 
thus seen to be of the same order of magnitude as that for casting 
a new one. Under these conditions there seems to be no alternative 
but to cast a new disk and we are proceeding with this program.

As to the disposition of the present disk, which has a 
high inherent value, we wish to use this for necessary experimental 
work and in so doing recondition it for possible future use. 
Essentially, we propose to reheat the disk, without further work 
on the cores, sufficiently to soften the surface and thus make it 
level but about 1« less than the specified thickness. This opera­
tion, followed by a quick annealing of 1 month’s duration, would 
yield a flat disk which later could be used as a laboratory disk 
at constant temperature without drilling to complete the ribbed 
structure. Or, possible, this disk, with a certain amount of drill­
ing, could be used as a parabolic mirror for a telescope provided 
the performance of the finished 200-inch disk indicates that a 
blank somewhat less thick would have sufficient rigidity.
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Of course, if it were decided to use this disk in the future it 
would then be given a precision annealing.

The reheating operation mentioned above must be done 
in any case. It is necessary to test out and adjust the burner 
system on the ’’Beehive’’ oven so that higher temperatures can be 
attained during the hext casting operations. Preferably, this 
should be done with ’’full load” of mold and disk. It is seen, 
therefore, that the cost of making a 200-inch flat is actually 
only the cost of a quick annealing - approximately |1200. 
Furthermore, removing this flat from the transfer table would 
be an excellent test of hoisting equipment and technique, and 
good insurance for our future work, we hope that you will agree 
with this program.

The other phase of the situation to be considered is 
that of time. The above suggestion to recondition the present 
disk as a flat will really add very little, if any, to the time 
of delivering a new disk since we are encountering delays in 
delivery of material. As Dr. Day wrote to you, Dr. McCauley has 
developed an entirely new and trustworthy anchoring system for 
the cores which utilizes alloys cooled by circulating air. Un­
fortunately, however, these alloy castings will require soma 
weeks for delivery as they must be made up special. Work on the 
mold assembly cannot proceed until the metal parts are received. 
And, in addition, we must also aw^it delivery of alloy for the baffle 
plate in the annealer. Originally designed for two annealing 
periods the present plate must now be replaced and as a matter of 
insurance it seems best to make this of alloy rather than steel. 
Again we find that this must be rolled specially for our job. 
These time elements control largely the date of casting a new disk. 
We are proceeding with all possible speed. Due to the unavoidable 
delays just mentioned, however, our present estimate for casting 
the new disk is late September or early October. You may depend 
upon us to expedite the casting operation of humanly possible to 
do so.

Dr. McCauley sends his best regards.

With best wishes, I remain
Sincerely yours,

J.C. Hostetter
Director, Development & Research 

JCHsFRF
co- Messrs. A.L. Day, F.G. Pease, Max Mason
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CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA

July 3, 1934

Dr. J.G. Hostetter
Corning, N.Y.

Dear Dr. Hostetter:

Thank you for your letter of June 29, which reached 
me yesterday. It has been read by Dr. Adams and will be presented to 
the Observatory council as soon as possible.

Dr. Adams and I are in complete agreement with you as to the 
inadvisability of reconstructing thepresent disk. As you state, there 
is no alternative but to cast a new disk, and we count on you to push 
forward this work without delay.

As for the present disk, we do not wish to undertake the 
figuring of a 200-lnoh flat, which would be a very long and expensive 
process. Fran our point of view, therefore, the best thing to do is 
merely to retain the first disk in its present condition, for possible 
use at some future time In case of accident, we do not feel able to 
make further expenditures upon It, ¿did we certainly do not wish to 
delay in the slightest the casting of the second 200-inch disk. We 
therefore trust that the operations suggested in the first paragraph 
Of your page 3 will not be necessary.

Assuring you of our appreciation of anything you can do, 
without extra expense, to expedite the casting of the second disk, and 
with kindest regards to you all,

Yours very sincerely,

Sgd. George E. Hale

GEH:G
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WESTERN UNION
PASADENA, CALIF. July 9, 1934

Dr. J.C. Hostetter 
Cornin’, N.Y.

AFTER FURTHER CONSIDERATION WE APPROVE PLAN SUGGESTED IN YOUR 

LETTER OF JUNE TWENTY NINIH PROVIDED THAT YOU REGARD THIS 

PROCEDURE ESSENTIAL TO ASSURE THE SUCCESS OF THE NEXT WO 

HUNDRED INCH DISK BEST REGARDS

GEORGE F HALE
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Sr* aww b# Bale
AstraphyMsal Observatory
California Institute of Iteohnology 
Pasadem* Calif*
Boar W« liai®*

We are pleased to learn frm your letter &£ < 
July 3rd, and your telogrm re wived this corning,that 
you amour in our mowtion to east a w ^OO-inolx 
dis© and,while awaiting delivery of alloys*do our 
ew?lwntati<m on the beehives oven and in so doing 
Xml off the present dise* I wish to again assure 
you that this progrm is the result of our serious 
wnsidoratiun as to how to guaraatee ths auoowsful 
®xto«e of this Ij^œtant projeet sad we are p^mediag 
along Mm«»

WuMng you for your oœtlmed oo^orwtio»» 
aad MW Mnd regSrds# I rmain

sincerely yours.

J.c* Hostetter
Dlrs© tor, ïfevolopâ«at & Ba sear A

M»!R?
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Mr. A.H. Fleming, Trustee, 
California Institute of 
Technology, with W.W. Brierley - 
July 10, 1934

Mr. Fleming left with me a copy of a letter written 

by Doctor Robert A. Millikan to Mr. A.C. Balch on March 12, 1934, 

with reference to the pledge of $1,000,000 by the Rockefeller 

Foundation to the California Institute of Technology. Mr. Fleming 

would like Mr. Arnett and Mr. Mason to read the letter.

Again Mr. Fleming spoke of a conversation he had with 

Mr. Rockefeller several years ago to the effect that Mr. Rockefeller 

told him that whenever the Institute needed funds, it should come 

to the Rockefeller boards and would not be disappointed.

I told Mr. Fleming, as I have done on several occasions, 

that all proposals submitted by the Institute would have to go 

before the Board of Trustees of either the Board of Foundation for 

cons ideration.

I promised to show the letter to Mr. Arnett and 

fir. Mason.

WB: KEO
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CALIFORNIA INSTITUTE OF TECHNOLOGY 

Pasadena

Nonnan Bridge Laboratory of Physics
March 12, 1954.

Mr. A. C. Balch,
708 Union Bank Building, 
Los Angeles

Dear Mr. Balch:

With reference to the correspondence which has passed between 
Mr. Fleming and yourself of date March Sth, copy of which I haves, I can only 
express to you the judgment that I have already expressed to Mr. Fleming, namely, 
that it would be worse than futile for our Board to ask the Rockefeller Founda­
tion to change its official commitment to the Institute in the matter of adding 
a million to our endowment on condition that we, before a fixed date, secure 
$3,000,000 in endowment and buildings.

The reasons for this judgment are that if and when we can go to the 
Rockefeller Foundation with the assurance that our $3,000,000 has bem secured we 
shall be in very much better position than we are now to induce them to raise their 
contribution from $1,000,000 to $3,000,000, a result which all of us would desire 
quite as devoutly as does Mr. Fleming. If, on the other hand, the policy of the 
Foundation has changed since it made its commitment to us, and it has decided to 
direct its future benefactions more toward the social than toward the physical 
sciences - and I understand this supposition to be in accordance with the facts - 
then its officers might welcome an opportunity to get release from the commitment 
they have already made to us, and our withdrawal of the request already made 
and an attempt to substitute another would certainly prejudice our situation with 
them and would be more than likely to result in the cancellation of the present 
contract rather than in its replacement by one that is better from our point 
of view. I feel quite sure that from this consideration alone if the Board of 
Trustees were called together their judgment would be adverse to taking such 
action as Mr. Fleming proposes. The foregoing is merely such analysis as I or 
anybody else can make of the probable results of the proposed action.

My second reason for thinking it unwise is more specific, for I 
have actually had conversations with both Mr. Arnett and Mr. Mason on this matter, 
and am altogether certain that whatever their personal feelings are they would 
not dare to recommend to their Board entering into such a new contract with the 
California Institute as Mr. Fleming proposes, for they have told me that they 
feel confident that with the present temper of their Board they could not get 
it through, and it would only destroy their influence with the Board if they got 
behind such a proposal.

I am sure that every member of the Board, including Mr. Fleming, 
will realize the cogency of these arguments against the cancellation of the 
contract we already have and the endeavor to substitute for it one of the type 
which every one of us would be quite as eager as Mr. Fleming to see substituted 
if it were possible.

Sincerely yours,

(Signed) Robert A. Millikan.

RAM:IH
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July 27, 1934

Dr. Georg© E. Hale
Astrophysical Observatory
California Institute of Technology 
Pasadena, Calif.
Dear Dr. Hale,

On Monday of this wek we succeeded in leveling 
off the surface of the SOOinch disk and at present th© 

is in the annealer. The operation of heating up and 
leveling the surface took piece without mishap, and the 
experience gained from this experiment gave us definite 
information in regard to our burner system»

The enclosed photograph shows a view through the 
beehive oven door while the disk was at a temperature of 
probably 800°C.

We ar® making every effort to expedite delivery 
of parts and th© assembly of the mold for the next casting. 
We are confident now that we have all details well in hand 
and that th© next pouring will be entirely successful.

Sincerely yours,

J*C* Hostetter
Director, Development & Research

jmf
CO“ aid

W
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Newport News

HOMER L. FERGUSON, 
PRESIDENT AND GENERAL MANAGER

Newport News. Virginia
air mail

Dr George E Hale
Carnegie Institution of Washington 
Astrophysical Observatory
Pasadena California

In reply refer to 
No.

October 3 1934

My dear Hale:

On arrival found your letter of September 24, 1934, 
and material enclosed. Your letter of September 29th came 
October 1st.

The Newport News people have taken a once-over look 
at the material forwarded and after discussion this morning, 
I think I am in position to say

First, that as they understand it, the heavy work can 
all be done here; and

Second, that the tolerances allowed can be met; in fact, 
probably improved.

If you are to be in New York next week, they will have 
one or two of their people meet you there and get further data 
from you.

They are of the opinion that the two narrow points in 
the operation would be, first, because of the large amount of 
heavy work the Yard is doing now for the Government, it would 
be nearly a year before they can undertake the actual construc­
tion work. It is their opinion that the proper designing and 
other questions Involved would take nearly a year before they 
should start the construction. Fortunately, no new machinery 
would be required provided the diameterof the track is held 
within thirty-five feet. They have a thirty-five foot boring 
mill.

The other narrow point would be the limitations at your 
end of the line for moving the larger and heavier parts up the 
mountain; that is to say, they are not disturbed about the 
size of the parts and the weights here and they can be put in 
the ship and delivered at San Pedro, but you will have to 
determine out there how large and how heavy parts can be taken 
up the mountain.
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They are of the off-hand opinion here, in accord with 
your designers, that it would be preferable that the cone be 
structural rather than cast.

This would have to be a cost plus contract, and their 
methods are these. They charge all materials to the job, and 
they charge all wages to the job, plus one hundred percent 
(of the wages only) to include all overhead. To the sum of 
these three items, material, labor and overhead, is added a 
percentage of ten percent as profit on the job.

I am wiring you today that I have written you at length. 
In view of this, when you get to New York if you will call 
Mr Roger Williams, Newport News Shipbuilding and Dry Dock Company, 
90 Broad Street (Telephone: Bowling Green 91141) he will arrange 
to have some of the Yard people come up and discuss further 
details with you.

I am returning the Warner & Swasey agreement and the 
notes on the construction of the fork.

I am fearful that I will not be in New York when you are 
there, as I expect to have to be in Washington or Ohio, but I 
assure you that you can rely on the Shipyard people in every way, 
and it may be a method of solving your problem without dividing 
up the job too much.

With very kind regards, I am
Sincerely yours, „ □

HMR/NMT-5
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r LETTER Newport News Virginia October 3 1934 

Dr George E Hale
California Institute of Technology
Pasadena California

Returning by air mail today proposal of Warner and Swasey and 

plans for o oust motion of fork Have written you at length to 

the effect that heavy parts of job can be done here without 

any new machinery
Henry M Robinson

HMR/HMT-4 Charge Shipyard



HOTI ON THE CONSTRUCTION OF '012 FORK gDR THE 200-INCB TELESCOPE

Sketch No. 1.

Three methods of building the fork have been investigated. Lach ax® can be 
built Up aa 8 shop unit end field bolted to the cone. his is cowon to all three 
methods. The methods differ as to the manner of building and erecting the cone. 
These methods will be discussed later in these notes: briefly, they are:

I. The conical part can be built up from 6 large steel castings.

II. Ibis is the same as method I, except that the pieces are built u fro® 
plates and angles.

III. Th conical part can be built up from a lar e number of pieces, rivetted 
end «elded together in place at the site.

The requirements of the fork are as follows: When finished, the 35-ft. disaster 
track and the seat for the lower polar bearing (see Sketch No. 1) must be concentric 
within 1/8**. The track does not need to be perfectly circular, bi the variations 
from the circular must not exceed say 1/32” and the transition s must be very raduel.

A Discussion on the Methods of Building the Cone

Method I This method appears to be impracticable because of the difficulty la 
obtaining satisfactory steel castings of the size required.

Method II The cone is divided into shop units as shown in Sketch No. 3.



The shop unite ere built up from plates and angles. If all welded construction 
is used the units will necessarily have to be stress relieved in a fbrnace. The only 
furnace in the West large enough to take these units is the one at Boulder Pam. A 
combination of rivetting and welding can be designed which would make stress relieving 
tax in a furnace unnecessary. The shop units can be made ss an ordinary rivetted job, 
except that a few less rivets need be used, and then the joints welded so that the 
rivets cannot slip.

Sketch No. 3.

The plates ere rigidly held in position by the rivets. The weld metal is deposited 
in layers, and each layer hammered or peened so at to stretch the weld metal and 
relieve the welding stresses. (A pipe line ©0 inches in diameter was welded together 
in the field and stress relieved solely by peening - L. A. Water Dept.).

The contact surfaces of the shop units are very large# therefore the surfaces 
would be machined and made to fit together. The most diffic It piece is Unit E, 
which is about 11 ft. x 14 ft. 6 in, x 30 ft. long, and which has to be finished on 
3 sides and one end (for the 35-ft. dim. track). There is no equipment in the West 
which could handle this part of the work in a normal manner.

The machining of the 35-ft. 3iam. track can be divided into three steps:
1. Rough machining of cone.
2. Finish « ”
3. Finish grinding and polishing of hardened track (see Sketch Ko. 4).

The rough achining of the cone can be done in the shop. The finish machining can also 
be done in the shop provided the shop units are dowelled and bolted together with suf­
ficient accuracy. It ipay be economical to do less accuraae shop work and do the
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aft«r cone Is assembled on the mountain. If the pieces were 
handled during transportation this right be necessary anyway. The finish 

grinding of the track will have to be done after the cone is assembled.

The seat for the lower polar bearing can be finished in the shops.

The advantage of this method is simpler field erection.

The disadvantages are:

1. The difficulty and coat of machining the contact surfaces 
of the snop units and of bolting them together. A great number 
of l&rge fitted bolts will be required.

2. Sxtra weight due to the extra metal required at the contact surfaces.

3. The joints between the shop units may slightly increase the deflections.

4. It may be rather difficult to transport the larger pieces.

Ji* * The frme-work of the cone can be built up from plate winders and XT; X f ««> » «ome.1 plat? mn
plates. These plates will be fastened to the freme, as shown in Sketch No. B.

Sketch No. f .

Ihe plates would be bolted and then rivettea to the beams. The welding would be don« 
The C°^ *« 8fseMbled end Netted. The rivets will hold the plates in place.

ana relieve the welding stress es. The amount of oeenlng necessary c-n be det^- 
“Mplei’-atsat

otr®B® relieving by heating la unnecessary, especially in view of ^!/act that the joint is thoroughly rivetted, and because ¿e «12! ¡treaaes L 
plate are very low - on the order of 6000 lbs. per sq. inch. a cresses in the

2^4«^ this method of c ,nation, but none of it is
SO?S n inv®1Te anything that a structural steel erector has not d- of rbzit 20 ier^ *•— Xi

.he s^in is divided into 21 plates. The shop work is ordinsry structural steak work
now in buUdinS 8 roUi^ lift hrld^‘ ** ™now available in Los Angeles.

at
done

with equipment

The machining of the 3i-ft. track is again divided into three steps 
1. Nou^i machining of the cone. :
2 • finish * w

3. finish grinding of the track.
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The rough machining of the cone can be done in the shone.

The finish machining of the cone would have to be done after the cone is al 1 
assembled and welded. Since no boring mill is available for rough fininging in the 
shops, the following set-up can be used handily.

This set-up could also be used when the cone is in place on tne mountain, if it 
should prove desirable.

The seat for the lower polar bearing will have to be machined sfter the cone is 
welded end the center of ths 35-ft. track deteimined. Tais involves no particular diffi­
culty.

The advantages of this method ares

1. The difficult machining of the shop units is eliminated.
2. It can be done with equipment now i: use in Los Angeles.
3. The cone, when welded, is one unit, which is the most rigid possible 

construction. There is no possibility of getting other then etesi elas­
tic deflections,

4. The pieces are small enough so that they can be easily handled and 
transported.

The disadvantage is that a little more field work will be required.

Adjustment of Position of Declination Azis

sketch No. 7.



If Method II is used, the holes for bolting the eras on to the cone can 
oe drilled in the shops: then when the eras are erected on the mountain the 
position and inclination of the finished surfaces on the arms can be deter­
mined by actual measurement. The bearing housing, which supports the dec- 
linauion bearing can then be made in the shop, the end bevelled and lengthened 
or shortened, so that the bearing will be In its proper position.

Method III is used, the holes for bolting the arms will have to be 
drilled at the site after the cone has been welded. The arms can be supported 
in their proper positions on a temporary wood frame and the holes drilled to 
ma ten. Then the position of the finished surf * ce can be determined by actual 
measurement and the housing made accordingly.

Mark Serrurier.

June 19, 1934.
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Los Angeles, California

TC m CaIIFQRRIa I^TIWK OF WO0L0UY 
rmPSU» CaLIFOF^IA

Gentleaem

The $an»r & mw Go»mW of California » a California 

oorporation (hereinafter «ailed wSwseyM)» 1® & eabeidiary oospany 
of ©mi Earner & mwy C<ww» of CM®« whieh ha® it® principal 

Plato of business at Cleveland, Ohio* Wo are hereinafter «metim® 

referring to yw a® ©w ObwerwtGry Cowell, by «blob mm w »as 

©w California XnetiWU of Teehnology, or ■ I • baorvatory Coonoil 

whleh ha.® boon duly authorised by Th® Califoral® Institute of 

Teahmlegy to «at for it in all Hatter® relating to th® ®30*ineh 

teleseope.

For a long period of time Were ha® bean under frequent 

oanferenee and Mammies between th« wwmtetlm of Th® 

obsarratory Comoil ®M Th® Earner * swaay Ccww» of chi©» th® 

projeot ooatraplatad by The California institute of WefeBOlogy of 

designing, lowtiw# »uetrueting mt installing in a mita>10 
observatory a ^*1»W refleeting telescope. The plan® for this 

observatory mt emrwua talesoope have progressed so far that The 

GbmrmtW Cowell dmlme to enter into a temporary agrommt 
with dwaowy, and Sweey doeires, on it® part, to mW into said 

. iwmt wl I eenaWy cotmoil (provided natually mtl^aoWf 

term ©an be arranged) for the aeeigning, construe ting, testing» 

aooeytancie, dieaemmilng and preparation for Wisent of We 

inetrmeat mnMetiw. of the counting: and all wuntiw equipment,



as designated by The observatory Council» for said SOO-inch 

refloating telescope, and - if « designated at a la tar date by 

The Observatory Cornell * for the dwe over said installed telos- 

oope forming the top of salt observatory, bat not 1 eluding the 

large Mirror of said toleeoope or any other optical feature» or

» o^ni|Mnt» a paft of or connected with mid telescope.

It la fully recognised by both parties hereto that a »
BOOiaoh reflating telescope io ao aueh larger than aaytelwoo^’ 

heretofore designed or constructed that the »unting and details 

Involved in constructing the inetrwmt (apart fr» th© optical 

features) MBt be carefully worked out, step by atop, and eajmot 

be coupiotely designed all at one tise, and Wat there say bo 

duMBOS Which cannot now be foreseen or provided for,* and the best 

plan which eon be devised is to employ We Will and long ea^erlence 

ef Un Mmer & Swaney 0<ww» «bio, in ail mt ter® of design, 

fabrloation aid oeotimotlen of said »©»ting and other equl^wimt 
(to the extent that this can properly be done at Cleveland, Ohio), 

in WUmetien »1W We advise and e^wienco of The Obserratosy 

Cowoil and its advisory and teehnieal coMltteee. All major

' , foeotioo of e technical or esmmrolal nature which stay aria® ehall 

be MMttod by Smsoy to The Observatory council end its reply 1» 

writing will be final and OWOlWlve*’

Swwy, for tbs y«wyon* of aooowplisbing the objoets above 
referred t©, hereby mhos the following offer and proposal to Th» 

Observatory Connelli



PXMh so much of th® proposed agreement hereinafter

outlined a« can be oa.rri«d out end performed by Th©

*amr & swNf Ceopany* of Ohio, at it© $l«ralm4 off la© and 

plant »iy be« and on th© witton wot of Th© Observatory Coimoil 

©hall be« assigned and transferred by Sw&sey to ©aid Ohio corpora* 

tion«» and in any emt im®ey shall and will obtain th© services, 

counsel and advlee of th® ehief engineer and prinelpal experts of 

©aid uhi© corporation in carrying out this proposed agreesmti and 

that when ©aid mounting© and other thing© to be designed and. fur* 

nlshed for ©aid taiesespe shall have arrived in teXAfetaM• wa©Wf 

if requested in writing by Th® observatory council» «MH and will 

procure the personal presents and services in aaHfomia of a 

sufficient n»ber of disciplined and ea^erlenaed engineers and 

technical mon fro» Mid Ohio aMpeaatisa properly to advis©» direct 

or control th® handling» Greeting» installing end eo^letlw of the 

portions of said teleseop© and equipment to be furnished by Pvasey

irem^Kr*

In ease, however* Mat said Ohio oorpox»tion Mould elect 

to tMlify to do business in Oalifomla a© a foreign ©©^©ration, 

then the agreement herein proposed to be md® say be ««signed as an 

«tirety by Smsey to said Shia corporation«

The Observatory council ©MH seleet the li» for 
©aid observatory (which It 1® under©toed will 

probably be located either in California or in -ri»©nah and shall 

at its ow expans® pwawa title to the land repaired and the 

approaohe© or righte*of*way thereto« and ©root asd ©soWast th©



walls» floor® and all other part® of mid observe tor? 

intended to houee mid telescope,- axmM®g th® do®® and th® 

>wtlmi of the electrical provided th.w® ww wnetructcd

and erected by Th® Warner & sweey Germany, of chic, and/or The 

Ka«»r & Company of California, all of gush equipamt being 

Mreinafter referred toj and ehall furnish at it® own coat all 

necessary heat, water, light and power required by mmsey in cmmeo* 

tion with the wort to be done or furnished by Muy mitr th® tesM 

hereof at eaid observatory.

<M We part, Macey shall ©end to raMdMa, Mil* 

ferula, at a date to be agreed upon between The 

Observatory Council and Swaw* the Mief engineer of Mid Ohio 

corporation, who ehall confer with 'Th® Observatory Cowoil and it® 

associate® •MMmlh . ^lialnary dete»inatlon of the design 
or designs of said mounting for mid telescope and th® detail® and 

accessories and equipment oouBeoted therewith, end alM conoorning 

th® dene and it® construetiun and design which is intended to be 

operated in oonjunction Mth »aid teleaeop®; and said ehief engineer 

shall also eo®fer with it and Wb MW regard to We detail® of th® >
electri eal ©qui^ent to be designed and furnished by Maney if co 

• designated in writing by We Gbserwtw dowellf and MW Mief 

engineer .shall also assist We Wservatory dewwil and its asesMates 

In arriving at a detemination of the MWWWmt® ©oat of the swawy 

part of Me pmjeet, * but in so doing, neither said chief engiaoer 

nor swsey nor said Ohio corporation shall be obligated to deliver 

the pwtiw of the project to b® fumlehcd pure^nt hereto for suoh

4.



« aw as shall be eatimted by sait chief engineer, nor shall he 

w tw incur any »eaHBMbiXlW of W Demeter W reason of such 
wumt**

After said wafem«» of mid chief engineer with

We Observatory dm*Ml ata Ite asmóla tes» twsey 

shall procure said Ohio «©iteration to work out and imit plans 

and designs covering in a preliminary way *

(a) The mating of said telescope and th® 
subsidiary and other equipaent which my be incidental 
theretoj

W If requested in writing by said The Tbser- 
wtory council, the design» mWrial and equips»»t or 
mid dam of said observatory» Includi ng the mWiwry 
and appliances to be furnished and installed for operatine 
the Mm in conjunction with said telescopej and

(o) If requested In writing by mid The Obser- 
va tory Sourcil, the electrical oquipmmt for operating 
and handling said telescope or Mounting and mid dm»«

the written approvai and/or consent or direction of 

mid The Observa tory Counoil stall bo suffi elect for all purposes 

If signed by a pwmn officially and in writing designated by The 
observatory Council to Mgs its Mm as its set.

These prellMnary plans «nd designs stall be acco^anietì 

by a detailed report wMdM Wall espiale aw Wang*» *W fro® the 

design «greed won at ^aeadma* and the yeaeadM far sueh etawee* 
The iMsdiats objective of said report and said prel IMnery plans 

ata design wMl be *

.fidati to invite the ariti elm of The ©beer* 
wtery Council ata its aasodlaWsi

Scagnis to amble then to figure wre accurately
on the costs involved} and



»aid preliminary design may be 
submitted to mteriateen sad other parties dealing in 
equipment or materials» with a view of Obtainlw: their 
expert advloe as well as arriving at the items of cost. 
For that purpose th® report »hall furnish such informa­
tion as shall be available regarding costs»

Following the receipt of auch preliminary plans and 

designs sM such detailed report» swasey shall cooperate with The 
Observatory Council in the manner and to the extent directed by 

Tlw observatory Council in Mdlteg • survey of the probable oust of 

mterlals and equipment and an estimate of the probable total costa 

involved in the coBpletion by sutler of all thing® required to be 

done by it hereunder» It is understood that such survey and such 

estimate are for the purpose only of further determine ad verify* 

lag approximate coat figure® so that The Observatory Council my 

mre definitely arrange for the financing thereof» and that each ap­

proximate cost so arrived at shall not be binding upon swasey or 

MMt Its right to receive its actual.costs and Ml
herein provided»

OW OWmmWy council shall desirnato experts who
shall Mw authority to confer wi th ¿.msey on all 

scientific and/or expert ^uastions w problem involved in this 
proposed agrément»

®m»ey shall likewise designate erne person e^erienced 

in comercial and business nattsrs who shall bo fully author teed to 
represent swasey in all the buBlnsss or comercial details obten 
my ariee under this proposed agreement»



Swasey »hall »A out with said seientifie and teoMloal

representatives of The Observatory Council th® designs and plans
whioh shall be provisionally adoptedi and if and when said The

Observatory domali shall have given its written approval to said

provisional plans and design or either or any of thm» then sww

shall gs forward» aa hereinafter provide« » - ’ • th® savvying out

of ®a.id plans and designai provided that the chief engineer of

said chio corporation shall heap in elose toueh wiW Th® Observeto

Council » and any change or mdlf loa tien of either or any of said

plans or designs whloh shall be approved in writing by both of th

Stell be put into forse and followed by owsey

SI» à® soon as said plans and designs shall have been

settled end approved as in ite® ÏIFTM provided.»

mW? shall procure said CM® oorporatlon to go forward dillgmtlyi

with the ««* of fabricating» eonstrusting« mnufaoturlng» proeurir

assailing and (for the purpose of testing) emoting at Cleveland
CM®» and there testing said muntine for said telesoope« Provided

that said The bbsertntoiy Council reserves th® right itself to puro

and famish all or any part ef th® necessary »tors and/or other
z7 el®otri^al sfàÂàBtgÇÊQuJI*^V ri. n^XuIj^

so approved by them. .But said Th® Observa tory Council sb V have
full right to require swsey to purchase and furnish all or any

part of said motors &nd/Qr other ©lustrical equipment so required.

At the fin®! besting of said mounting at Cleveland» the said teoh-

nisal representative® of The ubswwtory Comsll shall be present 



and »hall have full aoo«ss to all records in the promisee and full 

MOyteMW to participate in and ubeerve «11 said final tests, If 

and WB ©aid final teats shall ba found mtisfaetoxy and shall be 

approved in writin-. bp ©a «aservatory Council, ©etc Mo 
corporation ©hall «sum ©aid WBating to be disassembled «1 reparea 

for aMpwM, and» except a® my be heroin otherwise provided» all 

wepcmsibillW or liability on MW** part or on the part of Th© 

Warner & Seamy Ompmy« of ©hall mat and determine। pro* , 
Tided» however, that in case The Observatory Council »han determine 

to «gag© Wasey to design and cons tract and/or fabricate th© dm© 

and it© operating. mehanims and otherappurtenance«» then swaty 

©hall do all Wing® proper and »mMW to carry out such instruc­

tion, but suMeot to th© foregoing provisions and restrictions»

team shall go forward with ssH work with the written 

approval of The Observatory Council until all of the «aid mounting 

and. it© appurtenance© and «mimlti so to be furnished by swsey 

shall have Wen fully erected» tested, gmepM at gleMcW , . Md» 

disassembled, prepared for shipment, and delivered on board ©are» 

ready for shipment, .t Cleveland» GM©« srasey, howewr, shall have 

nothing ohetevor to do with, the handling, trawportlng or Installing 

Of the large Mrror md/or other optical equipamt of said iMldB* 
dopes and wtm sw»ey has ooH^leted ©teat is required as aforesaid 

with ref arene© to said wwitlng and with, respect to mid MB end 

its operating neehanimo» if awasey be desigmtea by The dWormWW 

Council, to cons true t the mM> and all th© inci dents end ace«©mri©© 

to be furnished by swsey, and the sam have been tested and ten



been approwd in writing by Th» ObaorWtOry Council (said Th» 

California Institute of feehnolowl»- then any balones whleh my 

be wing Smeey andar said agrément shall be immediately due and 

payable and shall be ! bewentevy council, and tai further

a-, ligatioss of swasey in the yrenisee shall henee* except that to

a extent Enerar i» thereafter required to furnish th® presense and 

ammaaa of expert© as provided In paragraph designated of

a eon treat, la which ease smsey 1» anti tied to be paid its 

direst eoats, expenses and aomieaion in respeot of such serrioos.

It is fully understood and agreed that Hie »beer* 
vatory council shall have the full benefit of the long 

experianse and skill of said Ohio eorporatlon and its disciplined 

staff in oonnsotion with all of ths wrk contemplated hereunder; 
and Smsey agree» that all of the work done and/or furnished and/or 

^uipment fabricated» procured or furnished by awasey shall be mde 

In a thorowjhly wo^mnllte and etimtlfle mnner* Neither Swamy 

nor »»id tMe em^enaMmM hoeerer» eball be liable for any leen 
or dsnege which my eewr to e®gr of the e<nlj^mmit or thing® s© to be 

fumlaimd by the« ar either of thee, but The obeerratory Chmell 

shall» at its ow ©oat and expenso, >roeure »neb insuranw aa it 

deem» advleabl».» and eubjeet to eueh lawmm $rbt»etlen said 

its» and articles shall be at it® risk as to damage or injury; 

prorided that SmMy and/or »aid Ohio corporation shall be at the 

sole risk as to th© injury or death of aw ef its eerwnts or 

empleyeos in the primea of s&ld work.



... -3 AU of th® serviees rendered and «nk dons and 

mWldls* equipsent, artioles and things oonstruoted, 

procured and/or furnished etbtr by swsey or by said GMS corpora*» 

tlon hereunder shell be paid for by Th® observatory Connoil on 

MMthly reports and estiaato© m<® in writing on Umi basis of all 

of the oust and Odense of ©wry nature - tedtW whioh Swmt 

and/or Said -hi© oorporation my inour, as outlined and determined 

under a aehedule famished by Irnst & Srnst, Fubli® lewmtants, 

in oanfereaoe with and to th® approval of Frio®, Wbeeteoe & 

Company:» MbliO Aooountents, anting for Th® Gboervatory Counoil * 

a copy of «Mok, initialed by Fries, uatorbouso & Cospsny so as 

to indioats such approval, 1® hereto attached, warted Ixhlblt *A* 

and wd® a part hereof * to Wish eoat and oxp®ns® ©hall te added 

and paid a pereentag® of seventeen peroentwn (IMJ ew^uted upon 

said direot easts and expenses«. By agreement administrative sr* 

pensea ays exeluded, exaept to th® extent dlreetly ehsrseable as 

set forth in Exhibit •&* hereto attaoted and nads a part hereof.

Hi© Cbaervatory Coune il my require smsey, from time to 

tim, at its dlsostlsn« to seeure and provide for it reports to 

be nsts by eonsultants of various Minds, legal approval of sub* 

eeatmats, if «»y , partetMB^ tend, serviees of general and tost 

aeeountants, and sueh ether and alMlar things as it my sleet, but 
all at the expense of The Observatory Cannell. The abservatory 

Oeuneil, tewwr» reserve® the right to have its own aeeountant 

or aeeountants,« employed and desiBsatsd by said The Observatory

10.



Council»* fully examine and «fee such extracts copies 

«* they my Amirs»- of and from all boohs of account* agr«ea«t® 

and/or records Of Swooy and/or said Ohl® corporation relating to 
thia agreement and/or Wat ehall be Aono or furnished hereunder* 

Said examinations @®y be nado either quarterly or at such other 
MWO as said the Observatory Council my direct«

It is fully understood that it my besom advisable to 

enter into one or more ow^Wsobal contraots or a final contract 
in order to sot forth therein certain additional details which at 

the present time have not been fully developed, in which event 

either party to this agwomoat my prepaw and suWlt to the other 

such supplemental contracts or such final con tract so dOOWA to be 

WMMMary or advisable, it being understood and agreed that any 

such su^plewntal or final contract shall be prepared on th© basis 

and principle® sot forth herein and shall not without th® mutual 

consent of i artles hereto contain any provision inconsistent 

in principle or substance with the provisions hereof. To the 

extent that ths parties go forward under this proposed agreement , 
however, both parties shall be bound hereby; and whatever expense 

Sweey an^w said chi© corporation my haw incurred to and in- 

eluding the tine of signing any such final contract • or the refusal 

of either party to sign the saw • shall bo paid to ewasey or said 

Ohio e»W@wMw« as the case my be» together with said percentage 
Of seventeen person turn (19^1 based up®» »11 such costs and expenses 

as hereinbefore provided and as shown by mid Exhibit *a*| and 

in the event of the refusal of either party to sign» the Observatory



Compii «hall additionally miw all wmitmnts or other Mabil* 

Ities whieh swsey or th® Ohio eorp©ration w haw incurred her®* 
under in the ufearwtory behalf»

MKTB If ths parties hereto shall go forward under this

provisional agreement for MV* than thirty (30) 

days» smssy shall haw tlw right to submit for payment and Th» 

Observatory Cornell shall be obligated to pay» on monthly state* 

Mete« the «©st and expense incurred under this eentSaet»* 

together with the sail agreed percentage of sewnteM pereentum 

(17^) »* which m be du© to and including the time of presents* 

Men of such mnthly stateimts«

TMTIi The Observatory Connell shall have full right and

power for reasons which it my. deem satisfactory 

and suf-fie lent to it» to tersest© this agracnont and all future 

eerie and/or «pendltures of Tansey hereunder * by giving Swasey 

three (3) lays* written Mbiee» either by telegram or by registered 

air mil» special del ivory» addressed to the Cleveland address of 

The garner 4b sweep Gowesy» of Ohio; provided that The 'observatory 

Corneil shall thereafter prwptly pay upon tamd ell itess of wet 

and ©xpens© for ^leh &wsay and/or The erne» & swsey Company, 

of whi©» would he entitled to wiMweeMUt or payMnt under this 

agreeaont Md vMdb has not been theretofor© paid (IMdUdtng ten* 

niteente for With, they nay have bew®@ liable)» together with the 

Mid agreed eeventMn peruentun 
provided» In the eventoAsuoh 

shall bo @xititled to reoeive and

imputed a berelpbefore(1^)

tion Thtemi

hold

vbeerwtory Cornioli
as lie ow property all



designs, patterns, mterials or other property acquired by smsey 

in th® «ourse of its procedure under thin agreement and paid for 

by Th® Observatory Council.

/WBi In the event this offer and proposal shall be «•» 

oepted in writing hereon by The California Institute 

of Technology at Pasadena» California, then concurrmtly with such 

acceptance there- shall be furnished to swasey written assurance, 

satisfactory to ameer» that eaid Th® California Institute of

.. ohnology let been and is dependably financed so as to be able to 

romri and comply with its undertaking® under mid agrenaent» 

and that mid fiweeing 1» by cental tons t of eme dependable financial 

body or institution«

Upon the written aeeeptanee by The observatory Council of 

the foregoing proposal» the seas shall constitute a valid and bind* 

leg obligation between the parti®®» subject to its being «edified» 

mpplwnmted or mperseded by suppi^aental agreement or a final 

oontraet as herelube ore provided for.

It is fully recognised that the situatien under which this 

emtraet in stade is met wmualt and that to carry out th® spirit 

and purpose contenais tod a very thorough and high degree of coopéra* 

tlm between thé parties is essential.
MW We tcf day of July,



TSCIWIGM, of Pasadena»

California» referred to in tai© foregoing propose! as The

Observatory Cowoil» hereby aooepts end oonfime the foregoing

offer and proposal and eoarll totes the same a Meding agremsnt

between the said ©IB WABm & Cuk cuip:-'®Ia»
a California corporation» and the mdereigned*

71 ir: .: July, Iluj»

14.



Outline of the manner of computing costa as referred to in the 

contract dated July 6, 195^ between The "amer & Swasey Company of 

California and The California Institute of Technology for th© design 

and construction of the mounting and design of the dome for a two hun­
dred (200) inch telescope«

It is contemplated that the costs chargeable against this contract 

shall include only the direct costs and expenses of every kind and nature 

incurred by The v enter & awasey Company of California and/or The ‘ amer 

& Swasey Company of Ohio directly attributable to thia contract, includ­

ing among other itw.' . - Vol owing:

(1) Designing and engineering coats, including salaries 
of engineers, draftsmen and others, fees pa id con­
sultants and ex serts especially employed,' traveling 
expens &, telegraph and telephone tolls, supplies, 
insurance, light, heat, water, rental or purchase 
of special equipment and other expenses directly 
chargeable against a separate department of engineer­
ing and design especially provided and maintained 
for this contract.

(2) It is contemplated that a major portion of the as­
sembly fend testing work in connection with this 
undertaking will be performed in structures and 
with equipment and facilities @s ecifelly constructed 
or acquired therefor. The direct cost of the work 
will include salaries and wages.paid to all employees 
directly engaged on this work, all ma ter ids pur­
chased for and/or consumed therein, the cost of con­
structing or acquiring the buildings, equipment and 
facilities referred to and all other costs incurred 
in carrying on the work related to t< is contract 
within the separate department devoted thereto, in­
cluding power, light, supplies, rent or cost of 
special equipment, tools, casualty insurance and sim­
ilar items.

To the extent existing plant facilities of Th® mw & 
Swasey Company are utilised for this work, direct 
costs shall include wterial and labor directly 
chargeable thereto plus ^l#50 p-r direct labor hour 
reprosorting general factory expenses other than 
labor.

—1—



Xt is undorsuood that if special equipment not already 
owned by rhe ' arner & Swasey Company is acquired or 
rented for the purposes of tnis contract th© cost 
thereof shall be chargeable to this contract regard­
less of where used or located*

Direct costs shall also include subcontracts, pur- 
chases of completed parts, breakage dr spoilage 
of work directly related to the contract, packing 
materials, traveling expenses, telephone and tele* 
graph chargee, miscellaneous supplies purchased for 
nd/or consumed in the work; legal fees for pre para* 

tion of contracts or other services, accountants»
foes, advertising for apodal materials or services, 
royalties «nd rents paid, bond premiums$ salaries or 
wages of executives and of other employees covering 
time directly devoted to this work, and any other 
items of cost or expense properly and directly 
chargeable thereto*

(J) ft the conclusion of the work under the contract any 
amounts realized by th® company as salvage value of 
structures and equipment, the cost of w ich was pre­
viously charged to the contract, will be applied by 
the company as a payment on the contract or refunded 
to The observatory Council if all a.:sounts due the 
company under the contract have been pxid* If the 
amounts thus realized are greater than any balance 
due on the contract by The Observatory Council, the 
difference between such amount realized and the 
amount owing will be refunded*

(I4-) Subcontracts made with or purchases from any corporate 
subsidiary of The -amor & Swasey Company stall be 
made on a basis to exclude intercompany profit*

The observatory councll, 
The Califórnia Institute of Tectoology, and 
■rhe varner ê; Swasey Company of Califórnia.
Gentlemen

e have considered tho foregoing Exhibit a and
it is our opinion that the outline of costs therein set 
forth is fair and reasonable and -that the application 
thereof will r suit in limitation of the charges against 
the contract (to which this exhibit is to be attached) to 
those costs directly attributable to th® contemplated work*

July 6, 195U.



MINUTES OF SPECIAL MEETING OF

THE BOARD OF DIRECTORS OF

THE WARNER & SWASEX CO. OF CALIFORNIA

A special meeting of the Board of Directors of THE 
WARNER & SWASEX CO. OF CALIFORNIA was held at the office of 
The Warner & Swasey Company, 5701 Carnegie Avenue, in the 
City of Cleveland, State of Ohio, on the 1st day of June, 
1934, at 3:00 o’clock P. M.

There were present and acting the following members 
of the Board:

Messrs* C, J. Stilwell and 
C. A* Cowdrey

being a quorum of the Board*

Absent: Mr* L. H* Hawkins
Mr* Stilwell presided and Mr* Cowdrey acted as 

Secretary.
The Secretary presented and read a written waiver of 

notice and of the place of the meeting, signed by all of the 
Directors of the Company, which was directed to be filed with 
the records of the Company*

The reading of the minutes of the last meeting of th© 
Board was dispensed with*

Mr. Stilwell stated that the purpose of the meeting 
was to make Mr. P* E* Bliss a contracting agent for the Company 
for the purpose of negotiating a contract with the California 
Institute of Technology for work to bo don© in connection with 
an abservatbry project, thereupon, upon motion duly made, 
seconded and unanimous!, carried, it was

RESOLVED, That P* E* Bliss be and hereby is 
made Contracting Agent for The Warner & Swasey 
Co. of California, for the purpose of negotiat­
ing and executing a contract or contracts with the 
California Institute of Technology with respect 
to astronomical observatory work.

There being no further business to come before the 
Board at this time, the meeting adjourned.

APPROVED:
C, A. Cowdrey 
Secretary

C. J, St 117011 
“resident



The undersigned hereby certifies that he is th© 
Secretary of The nmer & Swasey Co* of California; that 
the above and foregoing minutes are a true and correct copy 
of the minutes of a special meeting of the Board of Directors 
of said Company held on June 1, 1934; that G# J. Stilwell 
and C. A, Cowdrey are duly elected, qualified and acting 
directors of said corporation.

IN WITNESS 'HEREOF, I have hereunto set my hand and 
affixed the seal of said corporation this 1 day of June, 
1934.

C. A. CO. DREY 
secretary'

(Seal)

(Corporato Seal)





OCT 2 3 1934 //a !

CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

OFFICE OF THE SECRETARY October 8, 193^
Sc J15 3^

Mr. Arthur G. Askey, Assistant Auditor, 
General Education Board, 
4-9 West 49th Street, 
New York, N.Y.

My dear Mr. Askey: Us w V) UÎ

This will acknowledge with thanks the receipt of your letter of 
October 2nd enclosing the check of the General Education Board for 
$7,501.83 in reimbursement for expenditures from February 1 to August 31, 
1934, on the 200-inch telescope project.

In answer to your inquiry in regard to the credit of $38,518.83 
for equipment sold, the account is as follows:

Equipment sold to the General Electric Company $ 36,161.00
15 Transformers sold to Stephen Hall & Conpany

through J. L. Hemphill & Co., Inc. 3,000.00
$ 39,1’61.00

Against this there were the following charges:

Commission to J. L. Hemphill & Co., Inc. $ 210.00
Payment to H. W. Sorensen for services in 

connection with adjustment with the
General Electric Company 400.00

Traveling expenses, H. W. Sorensen 29.65
Telegram 2.52
making a total of $ 642.17

With respect to the commission paid to J. L. Hemphill & Co., Inc. 
I would say that they asked a 10^ commission. Our people originally proposed 
5^ and the payment of 7^ was a compromise.

In making the adjustment with the General Electric Company, 
Professor Sorensen spent a considerable amount of time both in New York and 
at West Lynn in extended negotiations and in going over the whole situation 
in detail with the officers of the General Electric Company. In view of 
the amount of time he put in and what our people considered a very satisfactory 
settlement reached, the Observatory Council felt that he should be compensated 
in the amount named.

Trusting this will make the matter clear, I am

ECB:E

Very truly yours.



OCT 2 7 I934

SALES DEPARTMENT

J. L. PEDEN 
Director of Sales

^via/
M M

Corning Glass Works
CORNING, NEW YORK

October 11, 1934 EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK 
GEORGE B.HOLLISTER

Dr. Warren Weaver 
Rockefeller Foundation 
Rockefeller Center 
49 West 49th Street 
New York, N.Y.

My dear Warren

The 200" disc has been lifted from the platform of 
the locomotive hoist and work is now started upon re-assembling 
a new mould. A tentative date of November 18 has been selected 
for the pouring of the disc. We certainly hope that your plans 
are such that you will be in Corning at that time and that we 
shall have the pleasure of entertaining you and Mary.

I hope it will also be possible for Dr. Mason to 
be in Corning at that time.

Yours very truly,

0AG:DVB

CORNING GLASS WORKS
Aviation and Optical Division

O.A. Gage 
In Charge



CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA

ASTROPHYSICAL OBSERVATORY

Hr. Trevor 
President,

October 12, 1934

Arnett
General Education Board 

49 West 49th Street 
Nev/ York. I

Dear Mr., Arnett:

I enclose copy of our buo^'for°izS^j^i^ . . ,

states nt regarding commitments and outstanding balance. You 

will see that a new allotment of $118,347.33 is requested. This 

amount, added to the available balance and the sum reserved to 

meet our existing commitments, should easily carry us through 

1935, unless we are in a position to undertake the construct ion 

of the 200-inch telescope mounting before the beginning of 1936, 

which is improbable.

However, the problem of the mounting involves so many ques­

tions that I hope to discuss it with you and Dr. Mason and Dr. Weaver 

next week. We have studied it very fully here, but want your advice 

before adopting any particular form of procedure.

With kind regards

GEH: G





NOV - 7 1934 // 0 6 , I

GeB files
From: MM* s interviews

October 17, 1354.

Dr. George E. Hale, TA and AW.

Discussion of the ways and means of construction of the mount­
ing for the 200". A contract has been approved, with the Earner Goosey 
Gompany. Hale uestions whether it is advisable to sign this contract 
or whether other means of construction should be employed. Further dis­
cussion to follow.
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GRANT DEED

WILLIAM BEACH and MARION B. BEACH, husband and wife, and KENNETH BEACH, an unmarried

man, of San Diego County, California,

in consideration of TEN ($10.00) - ----- ----- DOLLARS

to them in hand paid, receipt of which is hereby acknowledged, do hereby 

GRANT TO CALIFORNIAINS£ITUTE_0F_TECHNOLOGY, a non-profit corporation organized 

and existing under the laws of the State of California,

the real roperty in the County of San Diego, State of California, described as 
the SW 1/4 of SE 1/4 of Section 27, Twp. 9 S., Range 1 E., and the N 1/2 of the 
NE 1/4 of Section 34, Twp. 9 S., Range 1 E., S.B.B. & M,

RESERVING unto the grantors, their heirs and assigns, an easement consisting of 
a right of way over the herein conveyed property for a -ipe line sufficient in 
size for a pipe line for the conveyance of waters from the NW 1/4 of Section 35, 
Twp. 9 S., Range IE., to the SE 1/4 of the SW 1/4 of Section 27, Twp. 9 S., 
Range IE., the definite location of said right of way over the herein conveyed 
property to be determined at a later date by agreement between the grantors and the 
grantee herein, but the location of said pipe line shall avoid the building site 
or sites of all buildings planned to be constructed by the grantee on said herein 
conveyed property, and said location to be otherwise mutually satisfactory to both 
parties.

SUBJECT to the first installment of general taxes for the fiscal year 1934-1935, and 
subject to an easement for a telephone line as granted to the United States of 
America by deed recorded.

(SEAL)

TO HAVE AI© TO HOLD to said Grantee, its successors or assigns.

WITNESS our hands this 22nd day of September, 1934

William Beach 
Marion B. Beach 
Kenneth Beach

jif t



FEB - 4 1935

THE ROCKEFELLER FOUNDATION
INTER-OFFICE CORRESPONDENCE

From MM’s interviews.

TA JA’py ■
•fl ■ÛU'

WÏÏ TJ*24'35

GEB f: .les qurt.
October 18, 1334.

Dr. George E. Hale, Captain 0.8. McDowell, and WK.

Discussion of the planning and construction of the mounting 
for the 200-inch. McDowell described Navy practice in the break-down
of costs, and the. hunting of firms capable of doing portions or all of 
an engineering construction job of this type. He would not 
recommend entering into contract until general features at least of 
design were agreed upon.

General discussion of desirability of getting competent 
opinion on design. The Pasadena group has been thinking in terms of 
the cantilever form design, but there has been no definitive discussion 
of the relative merits of this and the yoke.

-i Hale asked McDowell if he would be -willing to serve as co­
ordinator and planner for this work if he could be released from the 
Navy, and McDowell expressed his interest in the work and stated that 
he would be glad to take it on.

November 1, 1934.

Dr. R. A. Millikan.

Discussion of McDowell’s appointment to engineer telescope 
mounting. Millikan considers McDowell uniquely fitted for the purpose.

January 2» 1935.

Captain 3. S. McDowell.

General description of his progress in Pasadena. The situation 
seems favorable. McDowell is securing cordial cooperation from every­
body except Pease, who has been absent from Pasadena.

McDouell will be in the East two months, and have many con­
sultations with engineers and heads of construction firms. He reported 
Westinghouse group interested and cordial, and willing to help on 
volunteer basis in every way possible. The same holds good of all people 
whom he has seen.

FORM 106
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^/V) OCT 23 3'4 (¿Qvy
ANSON PHELPS STOKES
24OS MASSACHUSETTS AVENUE. N.W.^T/ 

WASHINGTON,D.C.

Oatober 19, 1934

My dear Dr. Mason:

I have been of course tremendously interested to read in the news­
papers the accounts of the molding of the new 200-inch telescope at 
the Corning Works. I remember so well viien Dr. Wickliffe Rose first pro­
posed this plan for the expenditure of most of the remaining funds of the 
International Education Board, as the project seemed to me one of the 
greatest importance to science.

Since coming to Washington I have seen a good deal of Dr. George 
Willis Ritchey of the United States Naval Observatory, who has, I sup­
pose, had more experience in connection with the designing and building 
of great reflecting telescopes than any one in this country, and I have 
been surprised to find on inquiry of him that he has not been consulted 
at all in connection with the new telescope. I presume that the reason 
is that he at one time had some rather serious difficulties with Professor 
Hale, but his experience is so great and his desire to be of help to the 
cause of science so keen that I thought I would just drop you a note with 
reference to him in the thought that possibly you or someone vho represents 
you in this matter might see him in Washington as I think it not impossible 
that he could make suggestions that would save time and money and bring 
about the most successful results. He has the advantage, which so few 
astronomers have from the standpoint of constructing a great telescope, 
that he came into astronony through the work of a teacher of manual train­
ing and later an optician. He vas for years Superintendent of Instruction 
at the Yerkes Observatory and Superintendent of Instrument Construction of 
the Solar Observatory at the Carnegie Institute, and also astronomer and en­
gineer in charge of the design and construction of both the 60-inch and 
100-inch reflecting telescopes of Mount Wilson. He has just completed for 
the Government the design and construction of what is known as the Ritchey 
Chretien Reflecting Telescope at the Naval Observatory here.

Professor Ritchey is an extremely conscientious man who has had 
extraordinary success in the type of work which is being carried on on a 
larger scale in connection with the building of the new telescopes. It was 
because I found his tremendous interest in the success of your new venture, 
and because I found on inquiry, that he had not been consulted regarding it 
that I am taking the liberty on my own initiative of dropping you this note, 
thinking that it is quite possible that with his vast experience, he could be 
of very large service in insuring the success of the large expenditure which 
the Rockefeller Boards have made in this new project.

With kindest personal regards, I am

Dr. Max Mason, President 
Rockefeller Foundation 
New York City



FORM 372

Dear Dr. Stokes:

It was kind of you to write me your letter of October 

19th regarding Dr. Ritchey, and hie past experience in the de­

sign and contraction of the large telescopes.

I have no doubt that in ¡»any enterprises of this 

kind some »ore or less trivial personal difficulty ha: interferred 

with obtaining a complete set of opinions. I had not known of 

any in this particular case.

It happens that I have just been talking with Hale in 

regard to the carrying on of the project nt the present time. 

This refers particularly to the design of the mounting, which is 

an engineering job of the highest order. The Pasadena group has 

been working on it intensively for some time, and have various 

alternative designs. Se have talked the situation over and they 

have agreed enthusiastically to the suggestion that a capable 

entrepreneur be engaged for this phase of the work. be have an 

excellent man in mind, and I am very hopeful that his appointment 

will follow. If to, he would have no past history in the 

situation, and would furnish just the mechanism through which 

contact with Dr. Ritchey could be made, us well as with all 

others who have anything to suggest.

Incidentally the work has gone on very well. The

Corning people, in spite of the failure at the first pouring of



~z- 

the 200-inch, have donc .*1 remarkable piece of technological de­

velopment, and at very moderate coats.

Thank you very much for your interest and your 

suggestion.

With cordial greetings,

Sincerely yours,

MAX MAS*

Dr. Anson Phelps Stokes,
2408 Massachusetts Avenue, H.W., 
Washington, D.O.

MHjAEB
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SALES DEPARTMENT

U. L. PEDEN 
Director of Sales

Corning
C O R N I N

Glass Works
NEW

October 25, 1954

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK 
GEORGE B.HOLLISTER

Dr. Warren Weaver, 
Rockefeller Foundation, 
49 West 49th Street, 
New York, N. Y.

dear Warren:

1^ 1 'll ____ .

Vv£ & 3 \ is '' /

Again Dr. McCauley has been forced to 
change the date of the pouring of the 200” due to 
unexpected delays in securing material for molds. 
He now plans to pour the disc early in December.

Very truly yours,

CORNING GLASS WORKS
Aviation & Optical Division

By

OAGsFMM

0. A. Gage 
In Charge



THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE - ’ . / 1281

NEWYORK

STANDLEY FAVORABLE MCDOWELLS DETAIL OR LEAVE FOR 
TELESCOPE PROJECT OFFICIAL DECISION AWAITS MY VISIT 
WASHINGTON SEE YOU NOVEMBER FIRST

MILLIKAN

L V~

. \ 1 > O lv

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





dec - 6 1934

Corning Glass Works
CORNING, NEW YO R K

SALES DEPARTMENT

J. L. PEDEN 
Director of Sales November 14, 1934

EXECUTIVE COMMITTEE

ALANSON B. HOUGHTON 
ALEXANDER D. FALCK 
GEORGE B.HOLLISTER

Dr. Max Mason,
Rockefeller Foundation,
Rockefeller Center,
49 West 49th Street, 
New York, N. Y.

My dear Dr. Mason:

The work of preparing for the cast­
ing of the 200” disc is progressing most satis­
factorily and, unless something unexpected hap­
pens, the disc will be poured on December 2nd.

All of us at Corning sincerely hope 
that your plans are such that you can be with us 
at that time for we regret it exceedingly that 
you could not be at the plant last March.

0AG:FMM

Cordially yours,

CORNING GLASS WORKS 
Aviation & Optical^Division

By
0. A. Gage
In Charge





/fiz.l

Dear Mr. Gage?

Thank you for your latter of November 

14th, dth the information that the new disk will 

be poured on December 2nd.

I wish very such that I could come to 

Gorning for the pouring. However, this is such 

a busy season that there is no possibility that 

I can sake it.

With cordll greetings.

Sincerely yours,

MAX ...ASON

Mr. 0. A. Gage, 
Corning; Glass Works, 
Corning, Ne« lork.
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ANSON PHELPS STOKES
2408

Dr. Max Mason, President, 
The Rockefeller Foundation, 
49 West 49th Street, 
New York City

My dear Dr. Mason:

Under date of October 24th you wrote me that a capable entrepreneur 
was about to be engaged to consider the design of the mounting and similar 
matters connected with the new telescope. If he has been chosen and I 
might have his name and address I would appreciate it as it is possible 
that Dr. Ritchey might like to get in touch with him. You will remember 
that I wrote you about Dr. Ritchey and the remarkable telescope which he 
has just designed and set up for the United States Naval Observatory after 
his long experience at Mount Wilson and other places. If by any chance the 
person that you had in mind could not be secured possibly you will think 
well of having Dr. Ritchey’s name put on the list of those under consider­
ation for the position. I do not know whether he could accept this position 
if chosen and I am writing without his knowledge, but impartial persons who 
have looked into the matter very carefully tell me that they think that Dr. 
Ritchey’s experience is so well known in the matter of the actual construction 
and mounting of telescopes, that it would be too bad if those responsible 
for the new 200-inch telescope did not have the advantage of his advice in 
some way.

APS:m



Charge Rockefeller Foundation, 43 49th St.
CLASS OF SERVICE DESIRED*
DOMESTIC CABLE

TELEGRAM FULL RATE

DAY LETTER DEFERRED

NIGHT 
MESSAGE

NIGHT
LETTER

NIGHT 
LETTER

SHIP 
RADIOGRAM

Patrons should check class of service 
desired; otherwise message will be 
X transmitted as a full-rate

1 communication.

WE S TE RN 
UNION

R. B. WHITE NEWCOMB CARLTON J. C. WILLEVER
PRESIDENT CHAIRMAN OF THE BOARD FIRST VICE-PRESIDENT

ACCT’G INFMN.

Send the following message, subject to the terms on back hereof, which are hereby agreed to
November

TIME FILED

19

Dr. Geoiy 1. JÎ

Street and No__ i_ ____________________________ ;______ _______________'
Place Pasacæna. ; Califoi-nia______ •________________ .______ ,________ ,________________ _

Sender's address 
for reference

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

Sender's telephone 
number



all Messages taken BY THIS COMPANY ARE SUBJECT TO THE FOLLOWING TERMS: -
To guard against mistakes or delays, the sender of a message should order it repeated, that is, telegraphed back to the originating office for comparison. For this, 

one-half the unrepeated message rate is charged in addition. Unless otherwise indicated on its face, this is an unrepeated message and paid for as such, in consideration 
whereof it is agreed between the sender of the message and this company as follows:

1. The company shall not be liable for mistakes or delays ill the transmission or delivery, or for non-delivery, of any message received for transmission at the unre- 
peated-message rate beyond the sum of five hundred dollars; nor for mistakes or delays in the transmission or delivery, or for non-delivery, of any message received for 
transmission at the repeated-message rate beyond the sum of five thousand dollars, unless specially valued; nor in any case for delays arising from unavoidable interrup­
tion in the working of its lines; nor for errors in cipher or obscure messages.

2. In any event the company shall not be liable for damages for mistakes .or delays in the transmission or delivery, or for the non-delivery, of any message, whether 
caused by the negligence of its servants or otherwise, beyond the sum of five thousand dollars, at which amount each message is deemed to be valued, unless a greater 
value is stated in writing by the sender thereof at the time the message is tendered for transmission, and unless the repeated-message rate is paid or agreed to be paid, 
and an additional charge equal to one-tenth of one percent of the amount by which such valuation shall exceed five thousand dollars.

3. The company is hereby made the agent of the sender, without liability, to forward this message over the lines of any other company when necessary to reach 
its destination.

4. Domestic messages and incoming cable messages will be delivered free within one-half mile of the company’s office in towns of 5,000 population or less, 
and within one mile of such office in other cities or towns. Beyond these limits the company does not undertake.to make delivery, but will, without liability, at the sen­
der’s request, as his agent and at his expense, endeavor to contract for him for such delivery at a reasonable price.

5. No responsibility attaches to this company concerning messages until the same are accepted at one of its transmitting offices; and if a message is sent to such 
• office by one of the company’s messengers, he acts for that purpose as the agent of the sender.

6. The company will not be liable for damages or statutory penalties in any case where the claim is not presented in writing within sixty days after the message 
is filed with the company for transmission.

7. It is agreed that in any action by the company to recover the tolls for any message or messages the prompt and correct transmission and delivery thereof shall be 
presumed, subject to rebuttal by competent evidence.

8. Special terms governing the transmission of messages according to their classes,, as enumerated below, shall apply to messages in each of such respective classes 
in addition to all the foregoing terms.

9. No employee of the company is authorized to vary the foregoing. THE WESTERN UN ION TELEGRAPH COMPANY
INCORPORATED

R. B. WHITE, President

CLASSES OF SERVICE
TELEGRAMS

A full-rate expedited service.

NIGHT MESSAGES
Accepted up to 2:00 a.m. at reduced rates to be sent during the night and deliv­

ered not earlier than the morning of the ensuing business day.
Night Messages may at the option of the Telegraph Company be mailed at des­

tination to the addressees, and the Company shall be deemed to have discharged 
its obligation in such cases with respect to delivery by mailing such night messages 
at destination, postage prepaid.

DAY LETTERS
A deferred day service at rates lower than the standard telegram rates as fol­

lows: One and one-half times the standard night letter rate for the transmission 
of 50 words or less and one-fifth of the initial rates for each additional 10 words 
or I ess.

SPECIAL TERMS APPLYING TO DAY LETTERS:
In further consideration of the reduced rate for this special Day Letter service, 

the following special terms in addition to those enumerated above are hereby 
agreed to:

a. Day Letters may be forwarded by the Telegraph Company as a deferred 
service and the transmission and delivery of such Day Letters is, in all respects, 
subordinate to the priority of transmission and delivery of regular telegrams.

b. This Day Letter is received subject to the express understanding and agree­
ment that the Company does not undertake that a Day Letter shall be delivered 
on the day of its date absolutely, and at all events; but that the Company’s obliga­
tion in this respect is subject to the condition that there shall remain sufficient 
time for the transmission and delivery of such Day Letter on the day of its date 
during regular office hours, subject to the priority of the transmission of regular 
telegrams under the conditions named above.

NIGHT LETTERS
Accepted up to 2:00 a.m. for delivery on the morning of the ensuing business 

day, at rates still lower than standard night message rates, as follows: The stand­
ard telegram rate for 10 words shall be charged for the transmission of 50 words 
or less, and one-fifth of such standard telegram rate for 10 words shall be charged 
for each additional 10 words or less.

SPECIAL TERMS APPLYING TO NIGHT LETTERS:
In further consideration of the reduced rates for this special Night Letter serv­

ice, the following special terms in addition to those enumerated above are hereby 
agreed to:

Night Letters may at the option of the Telegraph Company be mailed at desti­
nation to the addressees, and the Company shall be deemed to have discharged 
its obligation in such cases with respect to delivery by mailing such Night Letters 
at destination, postage prepaid.

FULL RATE CABLES
An expedited service throughout. Code language permitted.

DEFERRED HALF-RATE CABLES
Half-rate,messages are subject to being deferred in favor of full rate messages for 

not exceeding 24 hours. Must be written in plain language.

CABLE NIGHT LETTERS
An overnight service for plain language communications, at one-third the full 

rate, or less. Minimum of 25 words charged for. Subject to delivery at the conven­
ience of the Company within 24 hours.

SHIP RADIOGRAMS
A service to and from ships at sea, in all parts of the world. Plain language or code 

language may be used.



THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCEI^INii ITS SERVICE
1201-S

Class of Service SIGNS
This is a full-rate 

Telegram or Cable­
gram unless its de­
ferred character is in­
dicated by a suitable 
sign above or preced­
ing the address.

R. B. WHITE 
PRESIDENT

UNION
CHAI! IOARD

C. WILLEVER
FIRST V’dE-PRESIDENT

DL = Day Letter

NM = Night Message
NL = Night Letter

LC = Deferred Cable 
NLT = Cable Night Letter

Ship Radiogram

The filing time as shown in the date line on full-rate telegrams and day letters;
Received at
SWJO2 58 NL=PASADENA CAlUE.

receipt at destination as shown ©n all messages, is STANDARD TIME.

’ ' 4934 NW 24 A M 12 30

DR MAX MASON.PRES I DENT ROC FEÚLEK FOUNDAjlON=
ROCKEFELLER CENTER NYK=.

MINUTES IN TRANSIT
FULL-RATE DAY LETTER

THANKS FOR LETTER AND TELEGRAM KINDLY ADD TEN THOUSAND TO
BUDGET UNDER ITEM FOUR AND WIRE ME WHETHER YOU DISCUSSED 

t^^VE THOUSAND HONORARIUM WITH MCDOWELL WHO ARRIVES HERE 
^MORQ^W THIS IS HIGHEST SALARY PAID TO ANYONE BY INSTITUTE

AND/i/E HAD HOPED THAT EIGHT THOUSAND PLUS TRAVELLING

EXBOSES MIGHT SUFFICE HOWEVER WE WILL OF COURSE FOLLOW

YOUR ADV ICE=
GEORGE E H ALE•

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





Charge to the account of.

CLASS OF SERVICE DESIRED’

Rockefeller Foundation
43 Lit 43th Street

//C 5. /
1228 A

$_______________

Patrons should check class of service 
desired; otherwise message will be 

‘X transmitted as a full-rate
I communication.

DOMESTIC CABLE

TELEGRAM FULL RATE

DAY LETTER DEFERRED

NIGHT 
MESSAGE

NIGHT
LETTER

NIGHT
LETTER

SHIP 
RADIOGRAM

R. B. WHITE 
PRESIDENT

UNION
NEWCOMB CARLTON 

CHAIRMAN OF THE BOARD
J. C. WILLEVER 

FIRST VICE-PRESIDENT

Send the following message, subject to the terms on bach, hereof, which are hereby agreed to W v/ —'

Novaaber 26, 1934. I'M («vi —

DR GEORG;:« E HALE 
CALIFORNIA IKSTIW:.. OF TLOHNOLO® 
paeadena California

StSOWSW $£N£RALITI2£ AI7H ^DOWELL

DIS3UDSED ORB AGAIN AFTR TOOT WIRE

SaLAF! I GUL-.R ST FF INSTITUTE

¿A Cy f ff
r /if u fa I

L. DEFINITI fWBRB N ILL ST ? HATE

il P - : . L NO NES». RÏ PAR LLâ»

.ND HONORARIUM SHORT TIL/. I nF VICE TAKING

LAN OUT OF NOLL L STOP Vu STILL FEEL AS L-TM INDIGaTaD

APPWIABLÏ LÄ UND JorUN A : LESS 3SÌ0O WT BELI 7. ’ .LAND
HAS WEIGHT

MAI MASON

WESTERN UNION GIFT ORDERS SOLVE THE PERPLEXING QUESTION OF WHAT TO GIVE.



To guard against mistakes or delays, the sender of a message should order it repeated,.that is, telegraphed back to the originating office for comparison. For this, 
one-half the unrepeated message rate js charged in addition. Unless otherwise indicated on its face, this is an unrepeated message and paid for as such, in consideration 
whereof it is agreed between the sender of the message and this company as follows:

1. The company shall not be liable for mistakes or delays ill the transmission or delivery, or for.non-delivery, of any message received for transmission at the unre- 
peated-message rate beyond the sum of five hundred dollars; nor for mistakes or delays in the transmission or delivery, or for non-delivery, of any message received for 
transmission at the repeated-message rate beyond the sum of five thousand dollars, unless specially valued; nor in any case for delays arising from unavoidable interrup­
tion in the working of its lines; nor for errors in cipher or obscure messages.

2. In any event the company shall not be liable for damages for mistakes or delays in the transmission or delivery, or for the non-delivery, of any message, whether 
caused by the negligence of its servants or otherwise, beyond the sum of five thousand dollars, at which amount each message is deemed to be.valued, unless a greater 
value i« stated in writing by the sender thereof at the time the message is tendered for transmission, and unless the repeated-message rate is paid or agreed to be paid, 
and an additional charge equal to one-tenth of one percent of the amount by which such valuation shall exceed five thousand dollars.

3. The company is hereby made the agent of the sender, without liability, to forward this message over the lines of any other company when necessary to reach 
its destination.

4. Domestic messages and incoming cable messages will be delivered free within one-half mile of the company’s office in towns of. 5,000 population or less, 
and within one mile of such office in other cities or towns. Beyond these limits the company does not undertake.to make delivery, but will, without liability, at the sen­
der’s request, as his agent and at his expense, endeavor to contract for him for such delivery at a reasonable price.

5. No responsibility attaches to this company concerning messages until the same are accepted at one of its transmitting offices; and if a message is sent to such 
office/- 'by one of the company’s messengers, he acts for that purpose as the agent of the sender.

/ 6. The company will not be liable for damages or statutory penalties in any case where the claim is not presented in writing within sixty days after the message 
is riled with the company for transmission.

7. It is agreed that in any action by the company to recover the tolls for any message or messages the prompt and correct transmission and delivery thereof shall be 
presumed, subject to rebuttal by competent evidence.

8. Special terms governing the transmission of messages according to their classes, as enumerated below, shall apply to messages in each of such respective classes 
in addition to all the foregoing terms.

9. No employee of the company is authorized to vary the foregoing. THE WESTERN UN SON TELEGRAPH COMPANY
INCORPORATED

B. B. WHITE. PRESIDENT

CLASSES OF SERVICE
TELEGRAMS

A full-rate expedited service.

NIGHT MESSAGES
Accepted up to 2:00 a.m. at reduced rates to be sent during the night and deliv­

ered not earlier than the morning of the ensuing business day.
Night Messages may at the option of the Telegraph Company be mailed at des­

tination to the addressees, and the Company shall be deemed to have discharged 
its obligation in such cases with respect to delivery by mailing such night messages 
at destination, postage prepaid.

DAY LETTERS
A deferred day service at rates lower than the standard telegram rates as fol­

lows: One and one-half times the standard night letter rate for the transmission 
of 50 words or less and one-fifth of the initial rates for each additional 10 words 
or less.

SPECIAL TERMS APPLYING TO DAY LETTERS:
In further consideration of the reduced rate for this special Day Letter service, 

the following special terms in addition to those enumerated above are hereby 
agreed to:

a. Day Letters may be forwarded by the Telegraph Company as a deferred 
service and the transmission and delivery of such Day Letters is, in all respects, 
subordinate to the priority of transmission and delivery of regular telegrams.

b. This Day Letter is received subject to the express understanding and agree­
ment that the Company does not undertake that a Day Letter shall be delivered 
on the day of its date absolutely, and at all events; but that the Company’s obliga­
tion in this respect is subject to the condition that there shall remain sufficient 
time for the transmission and delivery of such Day Letter on the day of its date 
during regular office hours, subject to the priority of the transmission of regular 
telegrams under the conditions named above.

NIGHT LETTERS
Accepted up to 2:00 a.m. for delivery on the morning of the ensuing business 

day, at rates still lower than standard night message rates, as follows: The stand­
ard telegram rate for 10 words shall be charged for the transmission of 50 words 
or less, and one-fifth of such standard telegram rate for 10 words shall be charged 
for each additional 10 words or less.

SPECIAL TERMS APPLYING TO NIGHT LETTERS:
In further consideration of the reduced rates for this special Night Letter serv­

ice, the following special terms in addition to those enumerated above are hereby 
agreed to:

Night Letters may at the option of the Telegraph Company be mailed at desti­
nation to the addressees, and the Company shall be deemed to have discharged 
its obligation in such cases with respect to delivery by mailing such Night Letters 
at destination, postage prepaid.

FULL RATE CABLES
An expedited service throughout. Code language permitted.

DEFERRED HALF-RATE CABLES
Half-rate messages are subject to being deferred in favor of full rate messages for 

not exceeding 24 hours. Must be written in plain language.

CABLE NIGHT LETTERS
An overnight service for plain language communications, at one-third the full 

rate, or less. Minimum of 25 words charged for. Subject to delivery at the conven­
ience of the Company within 24 hours.

SHIP RADIOGRAMS
A service to and from ships at sea, in all parts of the world. Plain language or code 

language may be used.
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CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA

ASTROPHYSICAL OBSERVATORY

Nr. Max Mason
President Rockefeller Foundation
Rockefeller Center
New York.

Bear Mason:

Many thanks for your letter 
of which has just arrived.

November 26, 1934

and two telegrams, the"“second*"*^

McDowell arrived Saturday, and is lodged at the Athenaeum. I am quite 
as much delighted with your inspiration in suggesting him as I was in 
Nev/ YOrk, and we all feel that this is the best possible solution of our 
problem. I hope that my telegram gave you no other impression, but we have 
tried to keep our expenses as low as we could, and as salaries have been 
reduced in all branches of the Institute we feared that a sum much higher 
than we discussed in New York ^000 plus his regular Navy pay) might become 
generally known, and cause discontent among some members of the faculty.

However, we recognize, as you do, that the cases are not parallel, and 
that payments for short-time service, in a field where commercial salaries 
have also to be considered, should be on a suitable scale, e are grateful for 
your advice, and I am sure we can make a perfectly satisfactory arrangement 
with McDowell. I did not discuss the question with him on Saturday, when 
he and Anderson and I mapped out a preliminary plan of procedure, but I 
will see him again in a day or two and make sure that he is fully satisfied.

McDowell is a splendid fellow and it will be a great pleasure to work 
with him. He is now studying the various preliminary designs, preparatory to 
a trip to Palomar on Friday, when the specifications for a suitable road up 
the mountain will be discussed with the San Diego County authorities. As they 
have agreed to build the road, the combined cost of road and site will be far 
below what it was at Mount Wilson, where we had to build our ovm road.

I thoroughly enjoyed our discussions in New York, and am glad that you 
could snare the necessary time. The contrast between my experiences with you 
and some other experiences I have had (not here) is certainly striking.

Please give my best regards to Arnett and Weaver, and believe me, as
ever,



DEC I 3 1934

\ti V)
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Ik vember 20, 1954.

Dear Hale:

I have been very busy since you left and have been a great 

deal away from New lark, and have not had. the opportunity of consulting 

with others of our group until recently, so I have not been able to 

write sooner regarding your request that I suggest a salary for 

McDowell,

In the first place, let me say that we are ..11 delighted with 

the way the situation has turned out, which is far better with McDowell 

on leave. I went into the financial implications of his retirement 

at this time, and they were very heavy. If we had tried to reimburse 

him for the potential loss ander retirement at a more advanced stage it 

would have run into vary heavy figures.

The more we have thought over ano talked over the situation 

the more it has seemed highly desirable that tho salary of McDowell re­

flect the Im ortance of the project and particularly of McDowell’s place 

in the project, though we would wish to avoid getting into the high price 

commercial atmosphere. X was able to find out just to-day what was 

done in the case of & Navy man of similar rank - Admiral Land - who, when 

a Captain was ¿,lven leave of absence toy the Navy and took on the work 

for the Daniel Guggenheim Fund for th.. Promotion of Aeronautics for about 

eighteen months. It seems to me that the situations are about com­

parable, and it turns out that the amount, ^12,000, which was arranged 

as his salary, in addition to his Navy pay, was just about shat Arnett,

Weaver and I had thought fitting for these circumstances. McDowell will
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receive $3,000 from the Wavy. This is half of basic pay, the 

commutation which Navy officers enjoy not being allowed when leave of 

absence on half pay has been granted. This is s higher amount, total­

ing $15,000, than I had at first thought of. It is, however, less than 

one of the others of our group thought desirable, although all of us 

feel it is about right. Of course it goes without saying that this is 

a matter for determination by your group, and we are merely giving you 

this feeling on our part because you asked for it.

I had a talk with McDowell recently in Philadelphia, and am 

very meh .leased with the way ho is analyzing the situation.

I hope you had a good trip back end are feeling in good shape. 

It taker . long time for the benefit of operations to show themselves 

clearly, but this is bound to coms, and I k-ow how great r help it will 

be to you.

With cordial greetings,

Sincerely yours,

Dr. George E. Hale, 
0 lifornia Institute of

Technology,
Pasadena, California.

W:AEB
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Corning Glass Works

CORNING, NEW YORK

©
SALES DEPARTMENT

J. L . PEDEN 
Director of Sales

Dr. Warren Weaver, 
Rockeffer Foundation, 
Rockeffer Center, 
49 W. 49th Street, 
New ïork, N. I.

By dear Warrens

EXECUTIVE COMMITTEE 
ALANSON B.hJuGHTON 

ALEXANDER D- FALCK 
GEORGE B.HOLLISTER

December 5,

As you undoubtedly have read in the newspapers by this time 
the pouring of the 200” disc was successful.

Dr. Pease had a good opportunity to look it over before it 
was placed in the annealer and he was enthusiastic over it.

After it was installed in the annealer McCauley's method is 
to let it sink to an approximate temperature of 450 degrees then slowly 
bring it up in temperature to about 550 degrees and let it soak at this 
temperature for at least six weeks. Then wi|l start the long cooling 
period.

Modifications which Dr. McCauley made in mould design were en­
tirely successful and none of the cores were displaced by the pouring 
operation.

We all regret at Corning that you were not able to be present 
at the successful combination of this work.

Very truly yours,

OAGjJFM

CORNING GLASS WORKS
Aviation and Optical Div.
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¿NU * CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA

ASTROPHYSICAL OBSERVATORY

Dr. Max Mason
President Rockefeller Foundation 
Rockefeller Center
New York.

Dear Mason:

December 5, 1934

I could not get a meeting of the Observatory Council 
until last Saturday, as Adams was at work on Mount Wilson. However, 
we voted unanimously to give McDowell a salary of 012,000, with the 
title of Supervising Engineer for the 200-inch Telescope. He has 
been busily engaged on his work here, and everyone is ^leased with 
him. I am confident, thanks to you, that we have found an ideal 
solution of our problem.

McDowell may be able to go east by Christmas time , to 
consult several engineers and collect information on all phases of 
the work. He will then give you a report on the whole situation.

The successful casting of the 200-inch mirror is good 
news. Oe also have the promise of an excellent road up Mount 
Palomar at no expense to us. The cost of land for the site amounts 
thus far to -'313,400 for 280 acres. We are negotiating for some neigh­
boring land in order to assure adequate protection.

With our best wishes for Christmas and the New Year,
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DEC 21 1934

Dear Hale:

I was vary glad to get your letter of 

December Sth, and hope that the addition of 

McDowell*s services to the project will prove to 

be what we all expect. It will ba most in­

teresting to see him when he comes east.

Cordially yours,

«AX

Dr. George S. Hale,
California Institute of
Technology,

Pasadena, California.

MMsAEB
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Decomber 7, 1934

Dear Mr. Gage«

I very much appreciated your telegram on Sunday afternoon, 

with the good news that the pouring was successful. The telegram arrived 

so early in the afternoon that I could hardly believe th&t We pouring had 

been completed, although I felt very sure that no one of you would have 

sent such a message until it was clear that everything was all right.

In several newspaper articles which I have seen the announce­

ment of the successful pouring has been coupled with an announcement that 

the disc originally poured has just now proved to be useful. It is not 

clear to me what this statement means, If the present estimate of the 

usefulness of the original disc differs materially from the view held several 

months ago, I would ba glad to have this information. I suspect that the 

question is not a very significant one, but I ask it largely because some 

of the Trustees of our Boards will undoubtedly have seen the newspaper 

statement and may ask me what it means. We are to have our General Education 

Board and Rockefeller Foundation Trustees Meetings next week, so that a 

prompt reply would be helpful to me. Will you please address me at The 

Raleigh Tavern, Williamsburg, Virginia, where our meetings arc to be held 

on Tuesday, Wednesday and Thursday.

Very cordially, 
Mr. 0.A.Gage
Corning Glass Works
Coming, hew fork
ws.ph w arREN WE A* &



My dear Dr. Mason:

I am greatly obliged to you for your letter of 
December 5th telling me that Captain C. S. McDowell 
has been secured as a coordinator and entrepreneur 
in connection with the mounting of the new telescope. 
This gives me just the information which will be help­
ful to Dr. Ritchey’s friend. As they are both connected 
with the Wavy there will be no difficulty of Dr. 
Ritchey getting in touch with him.

Again thanking you for your kindness in this 
matter, I am

Sincerely yours

Dr. Max Mason
The Rockefeller Foundation^// । 
49 »Vest 49th Street
New York City

APS:m



Dear Dr. Stokes:

The Observatory Council at the California 

Institute of Technology has engaged Captain 2. S. 

McDowell for services in connection with the mount­

ing of the new telescope. He has been granted a 

leave of absence by the Navy for the .urpose.

Captain McDowell « £ chosen as a coordinator 

and entrepreneur, because of his gnner 1 engineering 

ability and long experience in the Navy with manatIng 

involved construction projects, and as a man who had 

a thorough knowledge of the manufacturing possibilities 

in ths United States. He is not of course a telescope 

designer, and will play no role in this except in the 

manner above indicated,

I believe Captain McDowell is already in the 

Test, and I think could be addressed -t the California 

Institute of Technology.

Sincerely yours, 

:«ax mason 
Dr. Anson Phelps Stokes,
2408 Massachusetts Avenue, N.W., 
Washington, L.3.
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ASTROPHYSICAL OBSERVATORY (---! Deeemb&r-i2>7

Dr. Max Mason
President, Rockefeller Foundation 
49 West 49 th Street
New York.

Dear Mason:

Your welcome letter of December 5 has reached me, 
and I have talked with Anderson about Bush’s apparatus. This 
and several other devices would doubtless work with a small 
telescope, of low power. With a large instrument like the 200-inch 
the demands are very different. The rate of change of atmospheric 
refraction of course varies with the declination of a star, and we 
already have an excellent means of changing the rate of the driving 
mec-haniam to take care of this. There remain, however, irregular 
oscillations of the image which follow no fixed law, and therefore 
cannot be foreseen. This is why we always use a double-slide 
plate-holder, with too eyepieces of high power, and cross-hairs 
set on two stars just outside the field being photographed. Thus 
the observer, operating too fine screws which move the plate-holder 
in directions at right angles to each other, can quickly make the 
minute corrections necessitated by irregular changes in refraction 
or any other cause , optical or mechanical.

Even if photoelectric cells could be effectively used 
to accomplish this purpose with a telescope of large field, the 
field of the 200-inch will be so small that in most cases no guiding 
stars brighter than the tenth or twelfth magnitude will be available.

However, we are very glad to have all such suggestions, 
and you my be sure that they will not be overlooked. I have read some 
descriptions of Bush’s machines and will look up Hazen’s paper m t.e 

journal of the Franklin Institute.

McDowell continues to make fine progress. He goes east 
about December 19 and hopes to see you not long after Christmas.

GEH:G



December 5, 1954.

Dear Hale:

The news from Doming sounds fine, and, as in every 

other stage successfully passed in this great project, I feel 

like wiring you congratulations at the rapid progress which 

is being made.

I wired you as I knew you desired our opinions here 

as individuals exactly as they were held, knowing that you 

would place no undue weight upon it, and that you would know 

that we here would be perfectly happy with ¡ny arrangement made 

with McDowell. I ;m really surprised myself to find how 

definitely after a number of days the figure named seemed to 

be Indicated, and again surprised, when I had reached this con­

clusion, to get the independent judgments of Arnett nd Weaver, 

and find that they were effectively the same. That does not 

mean that ae are the best judges in any aay, and it may .-ell 

be that we have shot too high in our estimation. At any rate 

lie are ell very happy over th® situation.

I think it would pay to have some of your group in­

vestigate the automatic curve following' mechanisms which have 

been studied and produced at the Massachusetts Institute of 

Technology, largely I believe under the inspiration of Bush. 

Bush was here recently, and we talked briefly on the possibility 

of automatic following for the large telescope. Bush thought
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thls to be completely feasible and expressed his conviction that 

it would be found more accurate than manual control« He thought 

the problem of telescope following was not as difficult as the 

ones which they have solved.

I have noticed an article by ons of their group on the 

''Theory of £ervo-liechanimsn, in the Journal of the Franklin 

Institute, September, 1934, by Hazen, which contains a good 

bibliography.

Weaver, who has seen the Instruments at Tech., is pro­

foundly impressed by the ability of the group, and sees no 

reason why an automatic device should not be perfectly feasible. 

I am sure th t Bush would be vary willing to discuss the matter 

in detail.

With cordial greetings.

Sincerely yours,

Dr. George £. Il Le,
As trophyaleni Observatory, 
Gnlifornio Insti tute of
Technology,

Pasadena, lalifornia.

®:AEB
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December 19, 1934,

My dear Dr, Hales

At a Besting of the Executive Comalttee of the 

General Education Board held December 15, 1954, the officers pre­

sented your letter of October 12, 1954, submitted on behalf of the 

Observatory Council of the California Institute of Technology, 

requesting the release of funds for the Astrophysical Observatory 

for the period from January 1 to December 31, 1935, The Committee 

observed that the budget for this year would require approximately 

$226,600, which, after deducting the balance on hand of $98,252.67 

from previous allocation, leaves $128,347,33 to be provided for.

I have the honor to inform you that the Committee 

acted favorably on your request and released to the Board of 

Trustees of the California Institute of Technology a further sum 

of <123,347.33, or as inch thereof as may be needed, for this 

undertaking.

The Auditor will mko arrangements for payment.

A copy of this letter is being sent to Dr. Millikan 

for his information<

Sincerely yours,

Dr. George E. Hale,
Chairman of the Observatory Council, 
California Institute of Technology, 
Pasadena, California.

W. ERiERLEy

TO/GaC




