CALIFOHNIA

Pursuant to resolutions adopted by

Trustees of the International Education Board

a
1929.

Allocations by
Executive Committee Payments

$ 215,000
400,000
460,000
580,000
$1,655,00( $1,390,201.08
(includes $100,000 advance)

and unpaid on acceunt of previous

tive Committee was empowersd in
anology of

,609,800.00.




CorNING GLAss WoORKS

CORNING, NEW YORK

SALES DEPARTMENT EXECUTIVE COMMITTEE

J. L.PEDEN ALANSON B.HOUGHTON
DIRECTOR OF SALES ALEXANDER D. FALCK

April 27, 1932. GEORGE B.HOLLISTER

Mr. Trevor Armett,
General Education Board,
61 Broadway,

New York, N. Y.

Dear 3ir:

At Dr. Hale's request, we are sending you a

copy of a letter just sent him. This letter is our interpreta-

tion of the agreement between the California Institute of Tech-
nology and the Corning Glass Works for the construction of a

series of PYREX discs for telescope nmirrors.

Very truly yours,

CORNING GLASS WORKS,
Aviation & Optical Division

'17,4
By (;47/5
O. A. G&

In Charge




April 25, 1932,

Dr. George E, Hale,
University Club,

1 West 54th Street,
New York, N, Y.

My dear Dr. Hale:‘

This letter is our interpretation of the agreement covering the menu-
facture of glass disks for telescope mirrors. It is intended to summarize your
letters of November 17th and February S5th end ours of October 24th, January 30th
and March 22nd.

The Observatory Council of the California Institute of Techmology
wishes to secure:

One cirecular disk, 26" in diasmeter, 4 1/2" thick, approximately,
solid design
eircular disk, 30" in dismeter, S5 1/2" thick, approximately,
ribbed design

circular disk, 60" in diameter, 8" thick, approximately (it

is probable that two other 60" disks will be wanted immediately

after the completion of the 200" disk)

One circular disk, 120" in diameter, 18" thick, approximately

One cireular disk, 200" in diameter, 30" thick, approximately

One elliptical disk, 60" by 80" by 8", approximately.
All of the figures given represent the finished minimum dimensions.
This list indicates the order of manufacture.
The design of each disk, whether solid, ribbed, or other, will be

studied by you snd your associates and finally determined by mutual agreement with

our Laboratory.




Dr. George E, Hale April 23, 1932,

The material to be used is one of our PYREX brand glasses having an
expansion of approximately 0,0000032. The glass may, of course, be changed by mu-
tual agreement, We understand that near one surface the disks are to be as free
from bubbles as we can produce them, The thickness of this region of minimum bub-
bles will depend upon the size and ultimate form of the mirror. Below this depth,
many bubbles of moderate size, if not distributed too irregularly, will do no harm,

We are to use the best possible annealing practice known to us in order
that strein may be reduced to the minimum, The snnealing schedules for all the disks
are being recalculated and will be sent you, Experimsnts to determine the possibili-
ty of erystallization during the long ennealing periods are now under wey in our
Laeboretorye.

We are not expected to do any grinding or polishing unless this should
prove necessary to determine whether a disk is apperently suitable for shipment to
you. We shall attempt to shape roughly the concave surface in the 200" disk by sand-

blasting.

The final tests will be made by you after the mirrors have been figured

for optical use. We are to be notified promptly im writing of the results of your

final tests and whether you accept or re ject the disk.

e are confident that a 60" disk can be sucecessfully produced. Disks
larger then 100" in dismeter have never been made as far as we know, and some unanti-
cipated difficulties may arise which will prevent the making of even the 120" blenk.

Oour study of methods of manufacture leads us to believe such discs can
be made at a cost between $150,000 and $§300,000. These figures are not a quotation,
but represent our best estimate based on experience in the manufaeture of disks less
than 30" in dismeter., Unexpected and unforeseen difficulties may increase the cost

over the figures mentioned, or it may be reduced, for example, by the use of less an~

nealing equipment and fewer auxiliaries then contemplated. Apperatus now at West Lymn




Dr. George E, Hale =3= April 25, 1932,

will be used whenever possible. Further reduction in cost may be made by designing the
disk to eliminate weight, as be casting the disk with a central hole or by using a ribbed
design which will not sacrifice rigidity.

We estimate a minimum period of 19 months for the meking of these disks
if each first attempt is successful. We believe that thirty months should see the work
completed unless serious difficulties are enccuntered. This time estimate applies after
agreement has been reached upon design and may have to be modified by complicetions in the
casting process int;oduced by ribbing,.

Corning Glass Works is willing to undertake the manufacture of these disks
at actual cost (direect expense plus usual overhead) plus 10 percent for disks successfully
produced and at actual cost where acceptable disks are not produced.

By "direct expense" is meant that part of the cost devoted directly and
exclusively to the artiele in question. Under this heading we include materials consumed,
power used, labor employed, etec.

®Overhead®™ covers necessary outlay which is devoted partly to the disks
and partly to other articles and which must be distributed on some proper basis, For de-

tailed statement, see our letter of March 22, 19528, In accordance with our stendard prac-

tice, overheads will be computed on a percentage basis. The figures used are our "stendard"

percentages of overhead which are employed in all cost computations of ware manufactured
under the same conditions. These "standard" percentages are estimated as the average value
over a business e¢ycle and are less than the aetual overheads under present conditions. Our
estimates of cost given earlier in this letter include overhead,

Major equipment purchased for manufagture of the disks will be the property
of the California Institute of Technology and will be billed at the price at which it is pur-
chaged. Its cost will not be included in computing 10 percent profit on accepted disks,

Itemized bills are to be presented to the California Institute of Technology

monthly (in duplicate) and any informetion desired regarding the costs involved will be sup-

plied. Opportunity will be given to make periodical inspection of the work and the methods




Dr. George E, Hale e April 25, 1932,

employed. The usual Corning Glass Works' terms are to apply:- thirty days net from date of
billing, package charges extra.

Te understand that our responsibility ends when the disks are ready for
delivery to the transportation company at Corning. Any further responsibility will be as-
sumed by you. We are to investigate actively verious possible means of transportation and
will report results to you,

Our estimate does not inelude package charges but we will cooperate in
packing these disks according to methods mutually worked out and in accordance with your
instructions. Our charges for such service will be at actual cost and are not %o be included
in computing profit.

At the end of June and December of each year, we are to submit our esti-
mated expenditures for the ensuing twelve months by six month periods,

Since there is some uncerteinty regarding success in making these large
disks, either party shall have the right to withdraw at any time, it being understood, how-
ever, that in such event we are to receive our actual cost on all work done to the date of

withdrawal, plus 10% of the cost of any disks accepted.

Very truly yours,

CORNING GLASS WORKS,
Aviation & Optical Division

/&
By é;"

0. A. Gage /;
In Charge

OAG : FMM

CC: Dr. Max Mason
Dre. J. A. Anderson
Mr. Trevor Arnett




May 9, 1952

Dear Mr, Barretis

Thank you very much for your telegram of
May 7Tth and also the letter of HMay 6th signed by Hr. Flewing
and you on behalf of the Board of Trustees, regarding the
intention of Californis Institute of Technology to release
the Internstional Education Board from sll obligations to the
Institute under the Board's Pledge #7, upon receipt by the
Institute of an agreement from the General Education Board
providing for the payment by it to the Institute of the amounts
and at the tines and under the conditions provided in that pledge
to the Institute of the unpaid items of that pledge.

The Secretary will send to you within a

few days a letter regarding the sction of th General Education

Board in this matter.
Hoping that you are well, I am

Sincerely youre,

Mr, Edward C. Barrettl

Secretary, Board of Trustees
Californis Institute of Technology
Pasadena, California
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COPY TO MILLIKAN AND ANDERSON

Dear Doctor Hale:
At a meeting of the Executive Committee of the
General Education Board held May 9, 1932, it was reported that
sums required by the Calf¥ornia Institute of Technology for the
Astrophysical Observatory would be as follows:
For the period January 1, 1931 through June 30, 1932:

Criginal estimate covering requirements
Sum obtained from other sources

Balance required for period ending June 30, 1932

For the period July 1, 1932 to January 1, 1933
(as set forth in a letter dated April 23, 1932,
from (Doctor George E. Hale) Chairman of the
Observatory Council) <

$

$

670,000.00
505,201.08

164,798«?2

307,2300.C0

4723098.§2

In accordance with the foregoing and pursuant to the Board's

authorization at its meeting held April 14, 1932, as reported to you

in my letter of today's date, the Executive Committee released the sum

of $472,098.§2, or so much thereof as may be needed, %o the
California Institute of Technology for the undertaking.

The Auditor will maske arrangements for payment.

A copy of this letter is being sent to Doctor Millikan

and Doctor Anderson for their information.

Yery truly yours,




(Cop¥ to Doctors Hale and Anderson)

Dear Doctor Millikan:

At a meeting of the Members and Trustees of the General Education Board
held April 14, 1932, a report was submitted covering the undertaking of the
California Institute of Technology, through the Observatory Council, to construct
a 200-inch reflecting telescope, involving the following:

1) a 200-inch reflecting telescope,

2) a site, including land and land improvements,

3) an observatory and other necessary buildings,

4) auxiliary apparatus, and

5) other expenses in comnection with making the
observatory available for use,

estimated to cost $6,000,000.

The Board was informed that of the original estimate of $6,000,000, as
itemized below, $1,390,201.08 had been provided from other sources, so that ap-
proximately $4,609,800 would be needed to complete the undertaking:

I. Expenses of Committee $ 128,584.21
I1. Expenses of experimentation and
manufacture of reflectors, including
$450,000 for 17-foot grinding machine
and other equipment for optical shop,
if approved 2,066,106.22
Expenses of land and land improvements 350,000.00
Expenses of bulldings and telescope
mountings 2,699,232,05
Expenses of other equipment 241,786.77
Contingent expenses 514,290.75

$6,000,000.00.

of sums not exceeding in the agzregate $4, 609,800
) ? .

fo
r the purchase of a site and the construction of an 6bservatory

- including a

nch reflecting telescope with accessories, and any and all other expens
es

incurred in making the 6bservatory available for use

This action was takzen wi
the stipulation: -

the upkeep and mai
including the telescope, 1if constructgz?ance of
?




It is expected that early in June the Executive Committee

will authorize the executive officers to execute a formal agreement to

cover the action of the Board herein reported.

Very truly yours,




It is expected that early in June the Executive Committee

will authorize the‘élaaatine officers to execute a formal agreement

to cover the action of the Bosrd herein reported.
A copy of this communication is being sent to Doctor Hale
and Doctor Anderson for their information.

Very truly yours,
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Mp. We We Brierley,
61 Broadway,

New York City.
Dear Mr, Brierleys:

It was impossible for me to go over the
enclosed draft this morning, but I have just finished it now and
am returning it at once by messenger. I have no suggestions to
make, except for the omission of the word "ending" in the second
whereas on the fifth page.

Sincgrely yours,

/ | N7
O s NS AL
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

.

ASTROPHYSICAL OBSERVATORY

- .y Ty

o iie ¥

61 Broadway
New York,

Dear lir. Brierley:

I still owe you my thanks for your letters
of llay 19, which reached me in London. Probzbly these have
been acknowledged by Dr. Millikan. However, I now see, on
rereading the letters, that the original of the one relating
to the appropriations made on lMay 19 was addressed to me, and
that I should have acknowledged it before. In any case, I wish
to assure you and the other officers of our great appreciation
of the generous action of the Gemeral Education Board, which
we are making ewery effort to reciprocate by securing the ad-
vice and assistance of the leading authorities in this country
and abroad. ‘

In this connection you may be interested to
learn that while in London, as the result of several conferences
with Sir Herbert Jackson and his assistants in the British Sci-
entific Instrument Makers Research Association, we found a
me thod of making a new type of spectrograph lens which may have
the effect of doubling the power of the 200-inch telescope in
researches on remote nebulae, and thus of greatly extending our
recent investigations on the extraordinarily rapid outward flight
of nebulae in the "expanding universe'.

Since my return to Pasadena I have learned of
other new devices, invented by members of our staff since I left
home, which will also result in meking the telescope much more

powerful than we originally expected for other classes of work.

Very sincerely yours,
/’;,
(5 iy




CALIFORNIA INSTITUTE OF TECHN'O‘LOGY
PASADENA,

OFFICE OF THE SECRETARY
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WHEREAS, The aforementioned Observatory Council adopted a definite plan
of organization for its guidance and appointed representative committees %o deal with
all phases of the project; and

WHEREAS, The Carnegie Institution of Washington, District of Columbia,
and the Mount Wilson Observatory, Pasadena, California, gave their approval and
jndicated their willingness to assist and colperate in carrying out the project;
and

WHEREAS, pursuant to authorization of the General Education Board
(hereinafter referred to as the "Board" ), on April 14, 1932, the Executive
Committee of the Board on May 9, 1932, released to the Institute for this under-
teking Four hundred seventy-two thousand ninety-eight Dollars and Ninety-two Cents
($472,09%.92) to cover the estimated requirements for the period, April 1, 1932
to Jamuary 1, 1933;

THEREFORE, To enable the Institute to proceed with the undertaking with-
out interruptign and in consideration of the Institute's agreement to carry out
this project, the Board agrees to provide the Institute with funds not exceeding in
the agsregate Four million six Imndred nine thousand eight andred Dollars
($4,609,800), including the a® rementioned sum of Four hundred seventy-two thousand
ninety-eight Dollars and Ninety-two Cents ($u472,098.92), from time to time, but
not more rapidly than developments of the project justify for (a) the purchase of
a site and the construction of an Observatory, including a 200-inch reflecting
telescope, with accessories, in general conformity with the outline of purposes
above set forth, and (b) any aﬁd‘all other expenses incurred in making the
Observatory available for uée;

PROVIDED E@at; if at any;s%aée of phe'project it be decided that the
construction of tbeﬁﬁélescope is‘ﬁét feasible, any re@ﬁinder oi/the amount lLereby

; L : . V .,»‘.f v : ] X E P : i ’<"~."~~1‘"‘t"'(; ol 4
pledged by the Board, accoyding te the terms aboye prescribvea, shall be/and become

ot g

mill and #0idu, Fu £L

Ba A st S

It is mutually understood and made a condition of this agreement that
said Institute will provide the funds required for the upkeep and maintenance of

the Obgervatory, including the telescope, if comstructed.




July 15, 1932

My dear Mr, Barreti:

As instructed by the officers, I am enclosing

original and duplicate of formal agreement No. 430, covere

ing the Geneyal Education Board's recent appropriation of
$h, 609,800 to the Califormia Institute of Technology for
the telescope project. If this agreement is acceptable to
the Trustees, will you kindly have the fowm of acceptance
ot the fourth page filled in and signed and the duplicate
azrecment so sxecubed returned to us. The original is
intended for your files.

Very truly yours,

GENERAL EDUCATION BOARD

By

Mr. Bdward C, Barrett

Secretary, Board of Trustees
California Institute of Technology
Pasadena

California

IRG NVE
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Under authorization GEB 44005, dated Februvary 2, 1944, the termination
dated of the Bosrd's appropriation to California Institute of Technology was

extended from Jenuvary 1, 1945, through December 31, 1946,




QRNEHAL BDUCATION BOARD
and
CALIFORNIA INSTITUTE OF TERCIDNIOOY

Wo. 4%
8, 609,800

WHERZAS, The Boord of frustees of the California Institute of Technology,
located at Pasadens, in the State of Californis (bereinafber veferred %o s the
Institute® ), through the Ubservatory Couneil, is engaged im en effort to construct
8 200«inch reflecting telssvope originally estimmted %o ocost 5ix milliden Dollavs
($6,000,000), of which One million three bundved ninety thousand two bundrved one
Dollars and Bight Cents (81,390,201,08) bad been provided fow other sources up to

undertaking, involving she following:

&) A& 200-inch reflecting telesdoody

b) Site, ineluding land and 1ond ,, :
¢) Obsarvatory and othe i
4) Anxiliary apparsi

@) Other expengses 1 with mkmg the observatory
avallable Top ﬂ

j"""‘
m&mm. f&n 19:%8, ma Institute took formal action substantially

a8 follows:

1) fmmiagg \"/ arvatory Council® with full powers
0 repres and act on Debalf of the Institute in
all dealings relating S0 She proposed observatoryi

2) approving the proposed schems of organisation, cone
straction, and operation, subject to any asendments
made by the Observatory Couneil

3} Agresing %0 ssswse fall responsibility for building
the Observatory, including the telescope, and to
provide the necessury funde for operating it after
ite completions

%) Anthorising the Obserwatory Coumcil to set up a regular or-
ganizstion, hold mestings, and report quarteriy to
the Institute; and

%) Providing for payments of all expenses upon regule
sition and agresing to render an aceounting of all
expendl bures each six months, or more freguently,
as desireds




“w

WHEIRBAS, The asforementioned Observatory Couneil adopted a definite plan
of organisation for its guldance snd appointed representative committees to deal with
a1l phases of the project; and

WHRRRAS, The Carnegile Institution of Washington, District of Columbia,
and the Mount Wilson Observatory, Pasadena, California, zave their approval and
indicated thelr willingness to assist and coSperate in carrying out the project;
and

WHEREAS, Pursuant to suthorisation of the Géneral Idveation Board
(bereinafter referred to as the *Board®), on April 14, 1932, the Executive
Committee of the Board on May 9, 1932, released to the Inutitute for this under-
taking Four hundred seventy~two thousand ninety-eight Doll and Ninety-two Cents
($472,098.92) to cover the estimated requirements for the p sj 4, April 1, 1932
to Jamuary 1, 1933

agreement %o carry out
ute with funds not exceeding in
whanl eight hundred Dollars
1 of Four hundred seventy-twoe thousand

ninety-aight Dollars and Pineby« ($472,098,92), from time to time, Wt
.

not more rapidly thwj&é;mémta of THe project justify for (a) the purchase of
e ¢
a2 site and the const czﬁtan of Observatory, including a 200-inch reflecting
N

telescope, with acsasaé M/ general conformity with the outline of purposes
above set forth, and (b) any and all other expenses incurred in making the
Dbservatory available for nse;

PROVIDED, That, if at any stage of the project it be decided that the
construction of the telescope is not feasible, this pledge, as to any remainder of
the amount thereof not then due and payable according to the terms above prescribed,
shall be and become null and void,

It is mutually understood and made a condition of this agresment that
said Institute will provide the funds required for the upkeep and maintenance of

: the Observatory, including the telescope, if constructed,
7.2

oS @
e Cr
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1% is also mtually understood and made a condition of this agreement

that, as to any remalnder of the amount hereby pledged not due and payable according

to the terms above prescrided by Jammary 1, 1945, this pledge shall be and decome

nmall and void.

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

This pledge is emecubod pursuant to resolutions adopted by the General

Education Board on the fourteenth day of April, 1932 and by its ixecutive Committee

/
on the third day of June, 1932, \i\

\

In Witness Whereof, the Board hag caused. edxe to be signed and

its seal hereunto affixed by its duly xmt!wrise ﬁcern this 1& day of

July, 1932.

/“"‘“mmm ATIOR BOARD

/.

s ; o

7 /7 Y ’J:f S
( SMI ) / / ‘ u"‘” &
/
Abttest: ///, / N ;




The foregoing conditional pledge of the GENERAL EDUCATIQN BOARD, § dated l»/{
/Lt / 7 3 2 is hereby accepted by the Board of Trustees of W M!Ma W««h ' w i
located at r«P QA e i el gitny , in the State of \* AN ax_—  |; and smd B

of Trustees covenants and agrees that if the terms of the pledge are complied with and the money paid by the General
Education Board, it will faithfully perform the covenants on behalf of said institution contamed in the pledge

This acccptance executed pursua, t to a resolution of the Board of Trustees of V 5 /f, AT Aty 4
% day of ' 194

f 0 D‘ ,
[An ﬁzumcas Wihereot the BYARD OF TRUSTEES OF Ui (Al Jourlidliy,
/1 has caused this acceptance to be signed, and its seal hereunto affixed by its duly,

authorlzed ofﬁcel%tﬁ ) A_  day of ( *““)Mb& 193 ’1./

dated the

BOARD OF TRUSTEES OF
LALIFOKNIA INSTITUTE OF TECHNOLOGY

(Seal) Vi President.
Attest:

Secretary.




HAgreement

General Education Board

Dated,

Authorized,
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY : October 7, 1932

President lax lMason
Rockefeller Foundation
61 Broadway
New York.
Dear lMason:
I am sure that you will be interested in the

enclosed photogravhs and the acecompanying copy of a letter

from Dr. Day. The results, as far as can be determined

from these preliminary tests, are certainly very satisfactory.

Kindly retwrn the photographs at your convenience,
as we have no other copies for reference.
With best regards,

Yours ever,




GEOPHYSICAL LABORATORY
Washington, D.Ce
September 30, 1932

Doctor George E. Hale,
Mt. Wilson Observatory,
Pasadena, California.

Dear Doctor Hsle:

I have just returned from three days in Corning, during which I saw the
60" disec, which has just come out of the annealing furnace, and had opportunity
for consultation with the Corning group on meny of the details of preparation for
the 120" disc,

The 60" disc is a beautiful piece of work, I am sending you a few photo-
graphs which will give you a better idea of its present appearance and of certain
of the annealing details than I could possibly convey to you by description alcne,
The ribbed structure came through splendidly and did much to support our confidence
in this plan for reducing the mass of the 200" disc. I can discover no reason for
anticipating strain or inhomogeneity in the ribbed structure more than in a solid
disc; indeed I am inclined to believe there is even less, That is to say, the an-
neal ing proves to be even better than we would expect to get in a solid disc of
equivalent dimensions.

There is also much evidengée here to dissipate any fear of devitrificationm,
of which both you and Dr. Mason expressed some apprehension., I could discover no
sign of devitrification at the mold contacts anywhere, although the material of the
mold is well caleulated to afford nmuclei for such incipient crystallization, Neither
do floating bits of silica powder, scum, Or occasional bubbles show any sign of de-
vitrification in their neighborhood.

The disc, when I saw it, was still resting in place upon the central por-
tion of its mold, the sides and a fow inches of the base had been removed $0 as to
permit strain measurements in the outer zone, which is of course the only area in
which stresses are uncompensated. More than 30 measurements were made in the half-
jnch band forming the outer rim (mostvof which will of course later be cut away).
The highest measured strain amounted to 48 my¢¢ 3 the ninimum QO'g,n. The corres-
ponding figures for the adjacent outer rib, ‘which will remain permanently a part of
the design, are 39 m « and 31 m <« in an equal number of measurements. If I remember
rightly these measurements average almost identically the same as those in the 30"
dise, which is already in your hends. This corresponds exactly with theoretical
expectations and is most satisfactory.

The smount of glass is sufficient to provide a clearance of about 3/8 of
an inch to the center of the final (comvex) figure. Of course at the rim about 2%
of glass will be removed in figuring. The face of the mold appears to show a wery
symmetrical distribution of glass over it, such that when the figuring is comnlete
the effective thickness of the face plate will be uniformly 2" as planned.,

Perhaps I should add, by way of explanation of the photograph of the disc,
that the clear images of the mold segments give some idea of the quality of the glass
for they are photographed through 3" or more of it.

The wavy surface lines need not be misleading., They are merely surface scum
less than & millimeter in thickness which you will of course face off as soon as the




September 30, 1932.

blank comes into your hands. The three parallel bends across the surface represent
slight depressions due to the warping of the T beams which supported the bricks of
the annealing cover. They will also disappear in the facing. It is rather inter-
esting, though of course fortuitous, that this accidental contact of foreign ma-
terial (iron) also left no trace of devitrification in the adjacent glass.,

I hope this information may give you a fairly clear idea of the condition
of the dise and the encouragement which it offers for the success of the larger ones
to follow.

Now in regard to the plans for the 120" disc, they are complete as shown
in Dr. McCauley's drawing, which has been sent to you, save in one small detail of
rib design concerning which Dr. McCauley will write to Dr. Pease. It has to do with
the temminal point of the alternate ribs which do not reach the rim and is in the
interest of a slightly greater symmetry in the distribution of rib mass. The sug-
gestion probably has no important significance but any detail calculated to perfect
syymetry of structure is obviously in the interest of safety in providing against
uncompensated stresses.

Preparations for casting the 120" disc have gone as far as they can go
mntil aunthorization is received for a hoisting mechanism, The program has been
delayed in fact for several weeks pending the decision in regerd to the Ggghe now at
West Lynn, which cannof be used in Corning on account of its dimensions, and the
working out of a substitute mechanism which can be used in the space available there

and which will have sufficient power to handle the 200" disc as well. You have been
advised I think that a suiteble hoist has now been found and bids have been obtained
on it. I understood that the matter now awaits only your authorization. There will
be some further delay even after the authorization is received, due to the time neces-
sary to deliver and erect this hoiss. Very possibly you will have given this author-
ization before this letter reaches you. I think all the other materials necessary
for proceeding with the 120" are now in hand,

With best wishes, believe me,
Very sincerely yours,

(Sigmed) Arthur L. Day




CorNING GrLAass WORKS

CORNING, NEW YOIRRK
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DEVELOPMENT EXECUTIVE COMMITTEE
a2 ALANSON B.HOUGHTON

RESEARCH October 26, 1932 ALEXANDER D.FALCK

DEPARTMENT GEORGE B.HOLLISTER

Dr. Max Mason

President, The Rockefeller Foundation
61 Broadway

New York City

Dear Dr. Mason,

If you can conveniently do so, I would
appreciate very much having a few minutes of your
time on Friday, October 28, in order to discuss a
few points in conneetion with the telescope disc
problem. I should imagine that fifteen minutes or
so would be ample, and I could probably arrange to
meet you during the late affernoon. At any rate if
I could have a word from you mailed to our New York
office, 501 Fifth Avenue, indicating something of
your plans for Friday, I could then get in touch
with you by telephone amd make an appointment.

With kind regards and best wishes, I
remain

Yours very truly,

.C. Hostetter
Director, Development & Research




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

Oc tover 31, 1932

Dr. Max Mason
Rockefeller Foundation
61 Broadway

New York.

Dear liason:

Thanks for your letter of October 15. I referred
your gquestion to Anderson, who has been making a general study
of stellar scintillation, and has considered meteors as & pos—
sible cause of the residual effects observed telescopically
under the best atmospheric conditions. I enclose his statement,
which refers, you will notice, only to meteors easily seen
with the naked eye.

It is very difficult, of course, to estimate the
number of smaller particles in space, but in some regions they
seem to be very numerous. Thus the extensive dark nebulae ap-
pear to be composed chiefly of fine dust. Seares, Hubble and
others have found that the stars within or beyond them are al-
most invariably redder than average stars of the same spectral
class. This might be due to gas, but fine dust particles would
be much more effective. General interstellar space, however,
away from such obscuring clouds, has thus far shown little or no
evidence of general or selective absorption,

oince writing the sbowe 1 have received your letter
of October 25, Dr. Strong, who developed here the method of con-
densing quartz and metals on various surfaces, is a very able
physicist, formerly a National Research Fellow. The thin layer
of quartz does not seem to be such an effective means of protecting
silver as we had expected, but if anyone can perfect a process for
this purpose, Strong is certainly the man. As for the condensation
of metals, he has had Breat success with small mirror discs, and
probably the same method can be usedfor large mirrors. One of the
advantages is the great reduction of scattered light, a troublesome
defect of the ordinary silvering process, because of the countless
fine scratches due to the unavoidable burnishing.

Very sincerely yours,




A star viewed through
smeller) fluctuates in
as 30 to &0 times per second,
supposed to be optical striae
megnitude of the oscillations in brightness

very small up to two or three magnitudes,

e, The
varies from

of meteors striking the ear&h in 24

are bright enough to be seen

o

in

c
at about 20

omfortebly

OO0 AN
000,000,

’ >
the esarth in
this gives for
of the earth's

TR A
o el gl e




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

OFFICE OF THE SECRETARY




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY Deoember 22,//1932
ol £ '.l,,f‘ Vi

YV

i i
7 I /la P
/ t:f() ‘75:32_‘ uv’{f'
{

¥

TA

Mr. Trevor Arnett ; G |
President General Education Board “p{fg DN “f”ﬁijﬁiaw
61 Broadway N, {

New York. 7heo| JIN-5 33
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Dear Mr. Arnett:

I enclose our budget for tg;‘férid&”Jéﬁﬁag§i3
to December 31, 1933, requesting an additional appropriation
of $175,000. This amount, plus our estimated balance of
$55,440.47 on December 31, 1932, should carry us through the
whéle of next year.

I am glad to report that the outlook for the
successful completion of the 200-inch telescope has never ap-—
peared so favorable as it does at the present time. The en-
closed copies of two letters from Dr. Hostetter indicate the
president conditions at Corning, where the tests of the 60-inch
Pyrex disc cast last July show that its internal strains are
far below any previously observed in large discs for reflecting
telescopes. The results thus obtained have led several observa-
tories, which expect to build telescopes with apertures ranging
from 80 to 120 inches, to favor the Corning Glass Works for the
production of their mirror disecs. As we hoped when planning for
the 200-inch telescope, many of the results of our experiments,
relating both to large mirror discs and to auxiliary apparatus,
have thus become available for widespread use.

At present we are engaged upon the study of a re-—

markable new design for large reflecting telescopes, which we hope




Mr. Trevor Arnett December 22, 1932

will greatly increase their efficiency and also reduce
their cost. A full report upon this design will be
presented as soon as the drawings and model have been
completed and tested.

Assuring you that we are doing everything in
our power to make adequate return for the generosity of
the Rockefeller Boards, and with best wishes for the

New Year, I am

Yours very sincerely,

3

P.S. I will send under separate cover a photograph
show ing the present condition of the interior of the
Optical Shop.




CALIFORNIA INSTITUTE OF TECHNOLOGY
Astrophysical Observatory

Budget for the period Janmary 1 to December 31, 1933 )

Total appropriations to May 19, 1932 (... iiiieeiiisesnivineas $1,862,300,00 .
Total expenditures to December 1, 1932 ....... $1,565,073,70

Outstanding contracts and commitments, includ-
ing completion of Optical Shop, equipment of
Astrophysical Lgboratory, final pgyments to
General Electric Company, work at Corning to
December 31, 1932, and miscellaneous items 241,785.83 1,806,859.53

Leaving balance applicable to0 next year $ 55,440,47

The sums needed from Jagnuary 1, to December 31, 1933 are:

I Site Investigation $1500
Dalaries and office ex®
PONSEB. .o veeciinsanies 6200
Suppliesg, b, . .n. kv 1300 $9,000

Opticians 6500
Corning Glass Cos. 60000
Philips Lamp Works (in-
cluding 36-inch coelostat
mirror plus duty) 5000
120-inch Grinding Machine 15000
Operation and Maintenance
of Optical Shop 15000 101,500

0=

Instroment design 15000
Machine Shop (operation
and supplies) 62500

Instrument development 10000
Miscellaneous work smd

contingeneies 25000 35,000
Total $223,000

Additional appropriation now requested $175,000 %
This amount, added to the unexpended balance
of $55,440,47, should carry us through 1933,







CORNING GLASS WORKS
Corning, New York
December 15, 1932

Dr. George E. Hale

Astrophysical Observatory

Calif ornia Institute of Technology
Pasadena, Calif.

Dear Dr. Hale,

Replying to your lette r of December 8, which I find on my desk
after a week's absence from the city, I wish to say that our plans in regard
to the 120-inch dise are that it will be poured within the next month, Ve
have been delayed somewhat in the delivery of our lifting device, but we are
doing our utmost to install this with the minimum delay. The annealing equip-

ment is progressing nicely and I hope to be able to report that the disc has
been cast by January 15.

In recprd to delivery date on this disc, I believe that our
present annealing schedule would call for nine months, and then, assuming the
disc was satisfactory, there would be some time required for inspection, meas-
urement of strain, and packing for shipment. With these points in mind I believe
that a delivery date of November, 1933, is indicated at the present time,

I had a few minutes with Dr. Adams last week in Washington and
mentioned to him that we are awaiting information in regard to your tests on
the 30" disc. I trust that they will be satisfactory.

We have received some inguiries for large discs, and have recently
had a letter from Professor Struve indicating that he would order an 80" Pyrex
disc for the University of Texas Observatory. However, the final order will
come through the instrument makers rather than from him and as yet we have not
received this order. ZFrom present indications we would expect to receive orders
for several additional dises within the next two years.

Thanking you for your hearty cooperation, and with kind personal
regards,] remain

Sincerely yours,

(Signed) J. C. Hostetter

Director, Development & Research
JCH:FRF




CORNING  GLASS WORKS
Corning, New York
November 29, 1932

Dr. George L. Hale

Astrophysical Observatory
€elifornia Institute of Technology
Pasadensa, Calif,

Y s T )
Dear Dr, Hale:

Permit me to thank you for your kind letters of November 7
8 in which you have stated the policy of your group in regard to the
of equipment belonging to the Californie Institute of Technology in
he production of telescope discs for others. This outline of policy &n-
swers the questions I discussed informelly with Dr. Weaver, and clarifies
the situation wlth reference to our negotiations with other observatories
As you undoubtedly know, there seems to be a live interest in large di
at the moment, and, since the Chicago-Texas group ssked for an imm
guotation, your prompt expression of policy has been of real essista:
us.

At present it sppears as though the Chicago-Texas disc mus
be made in the near future. The use of the annealing eoulﬁr@ 1% for your
120 and 200~inch discs is therefore ruled out. The cleanest cut program
then is thet Corning build independent suitaeble equipment for the 8l-inch
disc, &nd it was on this basis that we submitted the guotation.

Referring to your specific guestions on estimated costs,
to say that since receipt of your letter of October 4 we have
our costs, &nd our program on disc production, from many angles
believe that the figires presented below are sufficiently accurate fo:
purpose of setting up your budget accounts. In using these figur 1

mind that they sre estinates representing
informetion, They do not include any sums
Ve tu?* our technic is now sufficiently developed to
s

failure considerably.

Our original estimate of $£150,000 to $300,000 repre >
minimum with 100 percent added for contingencies. I tulw”r°m of Septemb
P

+

A4
29 did not ineclude the amount previously invoiced to you so that the total

estimated at that uine was roughly $220,000 for the comple tlon of the con-
trect "assuming no > f We are doing our utmost to keep within this total,
However, discs of - 3 'size have never been made and the ribbed

has added considerably the problem, and, I may add, to the cos

us believe that the structure is sound &nd we hnp? that
114 1

Pasadena will confirm this. I' hes &dded t@ the problem but wi
r‘

rience gained with the 60-i ieve that we will

thc maximum of our >r1f1nél estimate and not greatly beyond
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CoRrNING GLASss W

CORNING, " NE W ‘3’()

SALES DEPARTMENT EXECUTIVE COMMITTEE

J.L.PEDEN ALANSON B.HOUGHTON
DIRECTOR OF SALES 13 > ALEXANDER D. FALCK
January ? 1933 GEORGE B.HOLLISTER

Dr. Warren Weaver
Room 2701

61 Broadway

New York, N. Y.

My dear Warren:

It is a great pleésure to hear from you and I certainly shall
take advantage of the invitation extended by Mary and you to visit you
on my next trip to New York. Just when that will be is somewhat uncer-

tain.

We are delighted at the prospect of a visit from you this month,
particularly since the assembling of the equipment to make the 120" has
taken more time than we anticipated. Just when we will be able to pour
this disc is still uncertain but we doubt if we will be ready much before
the 1st of March. We will be particularly glad to have you come so that
we can talk over our program with you.

Unfortunately, I have promised to meet a group of General Elec-
tric men in Boston on the 24th and have to be in Syracuse early next week.
I will be in Corning, however, from the 19th to the 23rd and will be here
the week of January 30th. I hope it will be possible for you to come at a
time when I am here but, if this is not convenient, both Dr. Hostetter and
Dr. McCauley now expect to be in Corning until February and they would be
glad to show you what we have done and what we hope to do,

{, Mrs. Gaege asks if it would not be possible for Mary to come with
{ you. We would be more than delighted to have you at our home and would be
ﬁ particularly glad if you could spend a weekend with us.

Cordially yours,

CORNING GLASS WORKS
Aviation & Optical Division

Oﬁrﬁ%

0. A, Gage
OAG:FNM In Charge
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CorNING GLASss WoORKS
CORNING, NEW YORK
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ALANSON B.HOUGHTON

do- e DEN s & ALEXANDER D. FALCK
SIRECIOROR SHUED January 21, 1933 GEORGE B.HOLLISTER

EXECUTIVE COMMITTEE
SALES DEPARTMENT

Jpned 3 W W

Dr. Warren Weaver,

The Rockefeller Foundation,
61 Broadway,

New York, N. Y,

My dear Warren:

We are very much disappointed here at Corn-
ing that you plans and mine did not coin%¥ide so that we
could have the pleasure of seeing you some time in January.

For about two months the General Zlectric
Company has been trying to arrange a conference at West Lynn
and the appointment finally was made for Tuesday next week,
If this trip had been a routine business trip I could have
changed my plans but, since it was a definite appointment,
this could not be done.

There seems to be a "hoodoo" on your trips to
Corning and I certainly hope that next time we will be suec-
cessful in having you reach here.

Cordially yours,

OAG:FIMM
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G.E,B. 27 BM B-29

GENERAL EDUCATION BOARD
INTER-OFFICE CORRESPONDENCE

@.2.B. Wo. 368
January 23, 1933

Pursuant to suthorization from the Executive Committee on Jamuery 20, 1933,
the executive officers hereby release the following sppropriatiocns and in-
struct the Secretsry to write suitable letiers covering said releases and
other matters mentioned below: :

1 ~ West Virginia University, Morgantown, West Virginia

Granted sn extension of time from December 31, 1932 to December ¥l,
1932 in which to secure subscriptions on account of the Board's

conditional agreement No. 402, dated December 18, 1928,

Wiley Colleze, Marshall, Texas

Granted an extension of time from December 31, 193F to December 31,
1933 4in which to secure subscriptions and from December 31, 1932
‘$0 December 31, 1934 in which to collect subscriptions on account
of the Board's conditional sgreement No. N~73, dated July 16, 1928.

alifornis Institute of Technology, Pasadena, California

$175,000, or as much thereof as may be needed, for the Astrophysical
Observatory.

Emergency aid to Negro schools and colleges, Oubright grants totaling
§9,500 to the following institutions for current expenses, particularly
for payment of teachers' sslaries, for the school year 1932~1933:

Florida Vormsl and Industrial Ianstitute,
8t. Augustine, Florida $ 3,000

Snow Hill Normal and Industrial Institute,
Sfow Hill, Alsbama 1,500%

Palladega College
Palladege, Alabama 2,500

Virginia Union Universiiy
Richmond, Virginiaz 2,500

%payable in accordance with Secretary's letter of notification
dated January 24, 1933.

5 = Boy Scouts of America, New York, New York

$7,500 for use by the Inter-racial Committee in condueting Scout Work
among special racial groups for the year commencing January 1, 1933.




6 « National Council of Teachers of English

$2,000, or as much thereof as may be needed, for expenses

of holding a Conference of Committee on Report of Teaching
of English in American Colleges and Universities preparatory
to its publiecation.

Association of Colleges and Secondary Schools of the Southern
States

$11,000, or as much thereof as may be needed, for the year
beginning August 16, 1933, for salary, travel, stemographic
assistance and incidental expenses of a person to serve as
Visitor and Adviser to institutions for Negroes to be accredited
by the Association,

8 ~ University of Chicago, Chicago, Illinois

Granted a moratorium on its obligation to provide funds toward
the support of the School of Rducation during the fiscal year
1933=1934 as agreed to when the Board made its appropriation
to the University of $1,500,000,

Approved W, W. BRIERLEY
Secretary

D. H, STEVENS
Vice=Pregident

TREVOR ARNEDT
President
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By deny Doglor Hales

Kt o peeting of ths Ixecuilve Committee of the

General Education Posrd held Jamuary 20, the offlcers
presented your lettsr of Decenmber 22, 19382, gubmitted on
behalf of the Observatory Council of the fslifornia
Institute of Technclogy, requesting the relsase of Tunds
for the Astrophbysical ybﬁc?v<iery daring the period
Jamuary 1 to December 31, 1933. The Committes observed
that the budeet for this ysar would require approximately
£223,000 toward which could be &yplied an unexpended
belanse of shout $55,440.47 from 1932,

T desire to inform you that the Committee acted
favorsbly on your remest and released to the Board of
Trastess of the Califormia Instituie of Teghnology &
further sum of £175,000, or as such thersol as may de
needed, for this undertaking.

raditer will make arrangsments for paysent.

tzis laktar iz being sent to Toctor

4

Sinnerely yours,

Doctoy Oeorges . Fale
Califernie Institute of Techmology
Pagadens, Californias




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY January 30, 1933

R Bt SRR
¥r. W. W. Brierley WW.B,FER
Secretary, General Educat ion Board
61 Broadway
New York.
My dear Mr. Brierley:
I have just received your letter of

Jamary 23, informing me that the Executive Committee of
the General Bducation Board, at its meeting held on January
20, releaged to the Trustees of the California Institute of
Technology a further sum of $175,000, or so much thereof as
may be needed, for the Astrophysical Observatory during the
period Jsnuary 1 to December 31, 1933. This amount, as you
state, is available to meet an estimated budget of about
$223,000, with the aid of an unexpended balance of about
$55,440.,47 carried over from 1932.

Prusting that you will express to the officers amd

' other members of the Executive Committee our great apprecia-

tion of their continued confidence and support, I am

Yours very sincerely,
v




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

NORMAN BRIDGE LABORATORY OF PHYSICS

Mr. .
General

61 Broad

Neaw

NCW

Sincerely yours,




January 23, 1923

Deay Doctor Bililkan:

1 am sending you herewith for your

information copy of

# 2w §

warded to Tocstor Tale concsy

ES

o ri 7 B s v
juoation Board

Sincerely yours,

noctor Robert XK. ¥illilkan
nalifornie Institute of Technology

A

Pasadena, California

K50
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CARNEGIE INSTITUTION OF WASHINGTON

Geophpsical Laboratory

WASHINGTON,D. C.

ARTHUR L.DAY

DIRECTOR Febru.ary 25, 1933,
Personal

ADDRESS

2801 UPFON STREET

Doctor Max Mason, President,
Rockefeller Foundation,

61 Broadway,

New York City, N. Y.

Dear Doctor Mason:

In view of the faet that sometime ago I gave you rather
definite assurance that Corning would be ready to pour the 120" disc
about March lst, it is incumbent upon me to advise you that there
will be some further delay. I spent yesterday and the day before
in Corning and have a number of details to report to you, some of
which I am sure will please you.

First, in regard to the delay in the schedule, I think I
wrote you at the time that the 1ift which is to handle both of the
large dises, although contracted for October delivery, did not actually
reach Corning until after the first of the year. Even then it was
thought that March first would see the erection completed, the mold
prepared and everything in readiness for pouring. It has in fact
proved to be a considerably longer task.

The plan was (and is) to erect the 1ift, the pouring and
annealing furnaces, for the 200" disc at this time and to use them without
further change first for the 120" disc and then for the 200" disc. This
plan would eventually save some time and also the cost of two separate
installations. The trouble now arises only from the fact that the task
of erecting this heavy equipment has proved to be considerably greater
than was anticipated and will require at least another month for its
completion. It is unfortunate that the time factors in the program
could not be more accurately forecast, but the delay after all is not
very serious in view of the magnitude and novelty of the undertaking.
Moreover there is reason to expect, as stated above,that a part of
the delay will be caught up later. Then too, there are certain new
reasons for believing that the later stages of the process may be further
shortened.

This long period required for erecting the heavy equipment
left certain members of the laboratory staff in a "flat spot", so to
speak, while waiting for this equipment. They accordingly undertook
two investigations which it was thought might yield something of advantage
for the great disec.

The first of these was the quality of the surface to receive
and hold its silver coating. It has been known in Corning for a considerable
time that the surface of Pyrex varies somewhat with the heat treatment in
the upper temperature zones (i.e. above the annealing temperature).
To investigate this in some detail we asked Doctor Adams %o furnish us
accurate information regarding the kind, the strength and the time of
exposure of the various solutions used in silvering. Thig wase provided




Doctor Max Mason, February 285, 1933.

promptly and various samples of the glass to which different heat
treatments had been applied were put through this process of silvering
and re-silvering with a view to demonstrating the optimum surface quality
which could be obtained.

The second investigation arose from the disappointment
which Doctor Hale expressed, as you will recall, when we decided to
use standard Pyrex glass of expansion coefficient about 33 when it was
known that we had developed other glasses with expansion coefficient
something over 20 only. The obvious reason for this choice at the time
was the very much more extensive experience with the behavior of standard
Pyrex, which has long been regularly manufactured for chemical and other
purposes as compared with the newly developed glasses which had never been
made in great quantity or in large sizes. Furthermore, discs of standard
Pyrex had been in use at Pasadena for a number of years in the solar
telescope and elsewhere and had been uniformly satisfactory.

Notwithstanding the obvious pertinence of this reasoning
the "flat spot™ gave opportunity for, and indeed inspired, further work
on these glasses of lower expansion and more careful tests of their
physical properties, including this detail of depositing and removing
the silver surface. In all of these tests the superiority of the new glass
over the old was very clearly and quantitatively demonstrated. The new
glass has also been tried out for stability at the mold contacts and the
other details of technique which had been developed for the 60" disc and
in all of these also its superior quality was clearly shown. The danger
of devitrification is also so much smaller with the new glass as to
amount to a different order of magnitude. There is hardly a possibility
of producing devitrification in it during any reasonable time of exposure
at the higher temperatures.

When all these facts were brought together at our conference
yesterddy it was concluded that these advantages were so considerable
that we should assuredly fail in our duty to this problem if we did not
make the effort to use this glass. Of course disadvantage lies in the
fact that it must be melted in a special tank set aside for this purpose
alone, but the additional cost thereby involved is hardly of sufficient
moment to weigh against the advantages named above.

I think it will therefore please you to learn that a new glass
of Pyrex type will be substituted for standard Pyrex in the remaining
discs for the following reasons:

1. Its expansion coefficient is about 23 instead of 33, which in
addition to the obvious advantages will reduce the annealing
time by about 1/3rd.

Its chemical surface stability is so much greater than the older

glass that re-silvering can be applied almost indefinitely

eri
without need for re-figuring the surface.
The danger of devitrification is eliminated.

Reducing the expansion coefficient by one-third not only reduces
the annealing time in that proportion, but removes from the problem
much of the sensitiveness and precise detail of the annealing
operation and increases by that much the certainty of its success.




Doctor Max Mason, February 29,

Indeed these advantages are so impressive and so
fundamental to the success of the entire problem that I shall
propose to Doctor Hale that we also cast a new 60" disc of this
composition. This can be done in existing equipment alongside
the large equipment without any loss of time and is, in my opinion,
well worth while.

Personally I believe these results represent a distinct
contribution by Corning to the success of the great disc and are
sufficient I am sure to alleviate any impatience which may have
been caused by the delays in erecting the heavy equipment.

I hope this news will please you.

With kind regards, believe me,

Very sincerely yours,
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Doctor Arthur L. Day
Geophysical Laboratory
2801 Upton Street
Yashington, D.0C.

Dear Doctor Day:

1 an delighted to receive your letter of Pebruary
27, md hasten to send yux my hearty gongratulations to you and
your associates on the latest progress of your worie. It will be a
very great advantage to use for our mirrors a glass possessing all
of the new snd important properties you emumerate, and 1 think no
one can question the advisability of the prooosed change from Or-
dinary Pyrex. TYour letter amply indicates your complete conviction
regarding the reliability of the low expension glase, and we there-
fore assume that the tests made sinse last auturn settle the matter
beyond the peradventure of a doubt. The lower sxpansion and the re-
duced snnesling time are attrmactive enough, but I am impressed most
of all by the confidence with which you state to Dr. Mason that "the
danger of devitrification is el iminated". As for the matter of re-
eated silvering, as w have had mo trouble with Fyrex after ten
years of use in the solar telescopes, we gertainly fear nothing from
a glass in any degree superior in this respect. Surely the delay in
completing the hoisting meshinery has proved to be a fortunate thing
for us, especially as the loss in time will be more than compens:ted
becavse of the shortened annealing period.

As we work under & budget periodical ly presented to Dr.
Mason and the General Education Board, I should like to securs their
approval in sivance of any chenge in ouwr estimates due to the use of
& separate furnace for the new glass, or to other reasons involved
in the new plan.

Please hold the 60-inch disc, at least for the prasent,
but be kind enough to send the 26~inch solid disc as soon &s possible,
as we are moving today into our new Optical Shop and wish t begin work
on 1t very soon.

1 may add that an entirely new and remarkebly promising doe-
gsign for the 200-inch mounting, 1f adopted, will probably enable us to
use & convex mirror of sbout 40 inches aperture instead of the 60-inch.

With xindest regards,
Yours very sincerely,

(signed) George E. Hale
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Dr. George E. Hale, Page 2, March 25, 19353

Referring agein to our letier of NHovember 29
and s1so owr Yelogrum of Septenber 39, 1932, We gave you
-3 ted osts of 190,00 5 Wt&miy.
iwa‘m ,

Thanking you for your emmﬁm, and with kind
regards, I remain

Singerely yours,

J«Go Hostebtier
Director, Development & Research

JCHI1FRY :
¢o~ lensra. AL.d.. Day
Hax Hason
Osis Gage
Ga¥s ﬁm*y



CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY April 5, 1933

Dr. Max Mason

President Rockefeller Foundation
61 Broadway

New York,

Dear lMason:

The Observatory Council met yesterday to consider the
enclosed letter from Dr. Hostetter. You have doubtless received

my reply, so I need not emphasize the great advantages offered
by this material for the large discs.

In view of these advantages and of the fact that we can
arrange to keep within our approved budget for 1933, and probably
to mske savings sufficient to balance such possible increase of
expense as Dr. Hostetter mentions, I have requested him to use
the new glass in place of Pyrex.

Feeling sure that you will agree with this decision, which

was unanimously approved by Dr. Adams, Dr. Anderson and all members
of the Observatory Council, and with best regards,

Yours very sincerely, ;y<f§f:&/£‘£_—’
i




CORNING GLASS WORKS
Corning, New York

March 25, 1933

Dr. George E. Hale

Astrophysical Observatory

Cal ifornia Institute of Technology
Pasadenma, Calif.

Dear Dr. Hale:

Referring to your recent request for a revised estimate of the
cost of the telescope disc, we have now had an opportunity to go into this
subject thoroughly, and in this review we have also had the benefit of Dr,
Day's advice and counsel. As you know he is intensely interested in this
development project and his advice has been of great benefit to us.

To melt a special glass of an expansion lower than Pyrex will
add somewhat to the cost of the project, because it will be necessary to bring
in a melting furnace for this specific job. Furthermore, the melting conditions
will be somewhat different and more costly. These factors will tend to increase
the cost of the discs. but,on the other hand, there is a partially Xx compensating
advantage with the use of the lower expansion glass in that the time of annealing
will be cut down by a good margin., After weighing the various factors involved,
we have revised the estimate as given to you in our letter of November 29, 1932,
as follows:

there

As presented we estimated an expenditure for the year 1932 of
approximately $114,500. As of March 1 we have billed approximately $108,000,
jndicating that we are approximately two months behind our schedule, as indeed
is the case becamse of the delay in receiving the large hoisting equipment. Ve
believe that the billing for March and April will include the last major ex-
penses for equipment. From then on operating charges such as casting and an-
.nealing, will represent the main expenditures.

Referring again to our letter of November 29, and also our telegram
of September 29, 1932, we gave you estimated maximum costs of $190,000 and
$220,000 respectively. With the extra expense due to the development of a new
glass for this purpose, we believe that the latter figure of $220,000 should be
-increased by approximately $10,000 to $15,000, There is, however, still the
possibility of meeting the first figure of $190,000, If we have no unusual
ngrief" we are inclined to believe that the figure of $190,000 may cover the
cost of the entire project, but for the purposes of revising your budget, I
would suggest at this time the maximum of $235,000 as a probable upper limit.

Thanking you for your cooperation, and with kind personal regards,

I remain
Sincerely yours,
(Signed) J. C. Hostetter
Director, Development & Research
JCH:FRF
cc— Messrs. A.L.Day
Max Mason
0.A.Gage
G.V.McCauley
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ASTROPHYSICAL OBSERVATORY

President lax liason
Rockefeller Founcation
61 Broadway

New Yorke.

Dear Mason:

I am very glad t0 receive your letter of April
24 and assure you that we are making the most strenuous
efforts to reduce the cost of the 200-inch telescope project.

Apart from the telescope mirrors, regarding which you
are fully informed, the largest outstanding items are for the
telescope mounting and dome and the mountain site and road to
the sumit. The model of the new tyne of mounting, which is
so designed as to permit us to make mechanical tests to check
the computations of our engineers on the deflections of the
full-scale mounting in all positions under load, will soon be
completed in our shop. If we decide to adopt it, as we greatly
hope to do, the saving on mounting and dome should aggregate
several hundred thousand dollars.

At the mountain site we hope to get the land free or at
a very low figure, and to induce the county authorities to
build a road to the swmit without expense to us. Instead of
putting up separate buildings for power-house and laboratory
at this site, as wo did at Mount Wilson, we expect to ineclude
facilities for all such local needs on the ground floor of
the building carrying the dome for the 200-inch telescope, ex-
cepting a small pumping plant and some wooden cottages for the
observers and care-takers. This should effect another large
saving.

We have completed at low cost a very efficient optical
shop, which is now in use for figuring the smaller mirrors and
lenses. Our arrangements with the Carnegie Institution have
given us the services of experienced men at low salaries. My
own time has cost nothing to the 200-inch project. In gemeral,
except for our experience at Lynn, which everyone favored at
the time, I doubt if we could have made better use of the funds
allotted to us.

You may count on us to keep an eye to windward and to
teke advantage of auny possibility of effecting further savings,
especially as we appreciate so heartily the friendly attitude
of yourself and your associates,

Yours very sincerel 7/éiiiz;*\-%
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Dr. Ceorge E., Hale i
Astrophysical Observatory
California Institute of Technology
Fasadena :

Dear . I’K&le’

I have been holding your courteous letter of April 6
authorizing the use of the new glass for your dise until we had a
more definite schedule developed for the actusl casting of the
120«inch disc. In the meantime we have continued our investige-
tions of the new glass and have also been working on a somewhat
different system of annealing, which should enable us to give you
delivery of the 120-inch disc even though the actual casting will
heve been delayed somewhat beyond our original estimetes,

. Ve bellieve that our new glass is a very distinet advance
for use in telescope dises., However, this has been very well des-
eribed in Dr, Day's communication to you on this general subject.

The higher melting temperatures have already caused us a 1little grief,
and the last item of delay has been caused by the excessive tempera=-
tures necessitating a change in refractories after the tank furnecce
had been brought up to temperature, At the moment, therefore, this
tank is undergoing reblocking with a different type of refractory,
which we believe will stand the service under the high temperatures
of operation,

To enable you to visualize a little more completely the
type of equipment to be used for the casting and annealing of the
120-inch, and also the 200-inch dises, 1 am tranamitting some
photographs illustrating the equipment., You will see that the
engineering on this project is gquite the major portion of the job.
The details have been developed practicelly in their entirety by
Drs MeCauley. The annealer is a veritable maze of heating elements,
thermocouples, and their connections. All the circults have been
thoroughly tested out and we anticipate no difficulty whatever from
this part of the operation, :

Now as to the method of saving same time during annealing,
which I have mentioned above, you will recall that one of the
advantages of the rib structure, mentioned in our initiel discussions,
was the probability of a reduced annealing time, This would
obviously be the case if the rib structure as such were put through

an annealing cycle ¢alculated for the thickness of the ribs and top.




Drs Coorge E. Hole, Page 28, May 9, 1933

However, as we carried out the annealing progess for the G0s-inch
dise, the sharcetoristies of the coraniec mold were such that the
tnmi efTeoet was eosentially the sume as snneeling a solid dise,
In the case of the 120-inch dise we are now making some laboratory
teats to determine whother we cannot cast the dise in the cersnmie
mold already oconstrueted, sool rather rapidly, remove the ceromic
mold when the dise has reached room temperature, and then earry
the digse through an annealing oycle based on i%s actual glass
thickness. Ir. MHeCauley's cslguiations indieate that this will
save considerable time, and, of gourse, we ean assure you that the
degree of annealing will be equal to e:fmt obtained by the other
prooess. Furthernore, the lower expansion of the new glass will
be an additionnl safety factor in the first cooling stape, which

I have charaeterized as "rapidn, but whieh, of course, will be
garried out under sarefully controlled conditions in the anneeling
kiln. At the present time we are schecking the ssleulstions,making
pome additional leboratory tests 1o indicate whether this 1s
entirely feasible, If o0 4% will maintain our delivery aschedules,
snd probably even nore Lmportent will enable us to deternmine in
advanee wvhether the dise 1s suitable for the job,  In other words,
if our inspection on' the first cooling should indicate any defecis,
we will then be in a poasition to Limediately ecast anotheor rather
than walt for the lonper period of amnesling originally contenplated,
On the seme basis likewise the annealing time of the 200-inch dise
will be curtailed conaiderably.

I have in nind %o advise you at the esariiest nmoment a
definite time of casting the 1l20-~inch dise. Ve are desirous of
having Dr, Mason and Drs Weover here dwring the camting operatl ons,
and naturslly, if you or any of your colleagues ean be here, we
would he grateful indeed for thelr prescnoe.

: Again thanking you for your continned cooperaction, and
with kind personal regards, I remain

Yours very truly,

J+Co Hostetter :
Direator, Development & Hesearch

JCH: ¥Ry
go= Lisesrs. M. bason
Aslin Doy
Deis COZO
G.V. HoCauley




Dre. George 5. Hale

Astrophysiecal Observatory
California Institute of Technology
Pasadena, Calif, '

Deay Dr. Hale,

Referring to your letters of lay ¢ and 15, I have
Just had an opportunity to disouss these in detall with our
group, ineluding Dr. Day, who happens to be in Corning thias week,

; Onr records indicate that, including our invoice of
Aprdil 19, you have been billed a total of approximately $121,000.
Recently you have been billed an ndditional sum of $8,804.28.
There will be consiruction expense throughout lay, and there will
be the expense of casting the 120-ineh disc in June.

Tor the last six months of the year, however
expense will be meinly for ennealing, although we mmi

the

have hope
that,with our new plan for annealing, whieh %akes adventage of
the thin seetions of the »ib structure, we ocun complete the
120-inch dise and slso cast the 200-ineh before the end of the
yoar. Swmmarizing the situation os we see 1t today, your budget

allowance $45,000 ghould garry us through 1933
possibility of & glight deficlt 1f the 200«-inch 4

Jenals

with the
iw ie cnst this

Fram the start we have realized the necessity for
econcmy in this projeet, and will naturally continue the same
poliey. Ve have endegvored to use the material at West Lymn dut
the provesses sre so different that we were sble %0 salvege but
a small pergentage of the $otal available.

e hesitate to state a definite day for casting the
120-in¢h dise, although as matters now stand this will take place
on the weekend of June 23 to 26, However, this date may be
changed by a week either way, and as soon as this has been deter-
mined, I will commnicate with you and Dr. lason.

P )
2




Dre George E

I wigh to thank me very kindly for the references
to the works of couder. will make an of :Mr%: 0 obtain fm’*“j’lﬁ
and I assure you that ‘t;hey zz-'il:@. be studied with much uﬁ,a,ms;t.
Again thenking you for your fine cooperation, end

o W

with kind wrm&m‘i roegards, I vemain

dingerely yours,

S elie mtev
Mregtor, “eve}.ﬁpm@m % Researgh

rg woe
Ls & i

ﬁ(‘.‘* %ﬂ’&?ﬂo xkvvl;é» :‘»}ﬁy
Hax Mason

¢ % & | %
G.V. leCauley
Qefie Gage
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Mr. Trevor Arnett

President Gemeral Education Board
61 Broadway ‘ g
New York. "Jff}“”,ﬂ
i 2l
Dear Mr. Arnett: iyjﬁ”“i

The casting of the 120-inch disc at Corning was witnessed
by Dr. Theodore Dunham, Jr., one of the ablest members of our staff. The
following extract from his letter will interest you:

"The casting of the 120-inch disc this morning (Jtne 24) was a magnifi-
cent spectacle. Everything went exactly according to schedule, ani when
I left there was every indication that the disc would be satisfactory. Of
course it was t0o soon t0 say, since the glass was still at 1250° inside
the bee-hive furnace, but examination through three doors indicated that
nearly all the bubbles had risen to the surface and that in two hours more
the last sigmificant bubble would be out of the way. Dr. Hostetter expected
t0 remove the furnace at about 3 P.M., to let the disc cool to a dull red heat
for 10 or 12 hours, and then to transfer it to the anmnealing oven tonight,
The pouring began at 5 A.M., so that the entire process will probably oc-
cupy less then 24 hours.

"BEveryone at Corning is very enthusiastic about the special glass used
in this dise., As you must know, it has about the same amount of silica
as laboratory Pyrex, but has more boric acid and less alkali, the result
being to reduce the coefficient of expansion from 32 to 26, and to reduce
noticeably the tendency to devitrification. They have not yet decided
finally how long to allow for anmealing. They are experimenting with a
small model which will be tested for stress, and then an estimate of the
necessary time for the 120-inch will be made, assuming that the required
times will be proportional to the squares of the dimensions. They think it
entirely possible that a month will suffice! This seems to me most sur-
prising. I think they will try to push it as fast as poss ible. It almost
makes one wonder whether to do so would be taking something of a chance.
Of course I am in no position to have any opinion. I suppose their de-
cision will be passed on by Dr. Day and others who can be relied upon. The
present plan provides for only one coeling process, not a gquick cooling
followed by an annealing process such as you described to me recently. They
hope to ship the disc by Octoter at the latest.

#Phe Poronto dise (about 75 inches, I think) was cast on Thursday with a
7-inch hole, and appears to be very satisfactory sc far. Being solid, it will
require nearly three months for amnealing. They hope to pour the 200-inch
some time this summer (annesling it perhaps only three months), as soon as
they remove the 120-inch from the annealing oven. All that is necessary is
to build the larger mould and bee-hive furnace., Part of the present melt of
glass will be used, but more will have to be added, and the furnace will have
to be started three weeks before pouring the disc.

®] am much impressed with the steel table which holds the disc and its mould.
The table is supported from below by four large screws operated by worm-gears
which insure precision in raising and lowering, The table will be lowered




Mr. Trevor Arnett June 26, 1933

away from the furnace tonight, run about 30 feet sideways and then raised
to place the disc in the anneal ing oven., Dr, Hostetter does not trust a crane
for such delicate work and thinks his experience with this table might be
use ful in designing equipment for the optical shop.
“Dr. Hostetter is anxious to cast all the secondary mirrors at the same
time with the 200-inch, if possible, in order to avoid the great expense
of heating the furnace a second time with another melt of this special
glass. He would be glad to know how many discs will be required, by the
end of July if possible. He may be able to do the Texas and Harvard discs
at the same time".

Dr. Day will be here tomorrow to discuss all questions regarding
the glass, annealing tie, etc.

It is a satisfaction to us to kmow that the appropriation by the
General &Lducation Board for the 200-inch telescope is proving so widely useful
to astronomy. The development at Coming of the new low expansion glass, ac-
complished during the past winter, 1§ of the greatest importance, because of
its remarkable properties. It will be used, not only for the 200-inch re-

flector, but also for the 75-inch Toronto telescope, and for the large Harvard
and University of Texas reflectors. In the same way all of our new accessory
apparatus, which has already multiplied the effieciency of the 100-inch Mount
Wilson reflector several fold, will do as much for these other instruments.
Thus your generous gift, instead of advancing science merely through a single
institution, will have a ruch broader range.

As I understand that Dr. Mason and Dr, Weaver have gone abroad,
perhaps you may wish to send a copy of this letter to them for their information.

With kindest regards,

Yours very sincerely,
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Dr. Warren Weaver s
General Education Board TR 4

61 Broadway
New York City

Dear Dr. Weaver,

Referring ®© your kind letter of
July 6, let me assure you that we will look forward
with pleasure to having you visit us on July 11l or 12
on your way west. The 120-inch disec was cast on
June 24 and is now reposing safely in the annealing
oven. However, we believe that the set-up is sufficiently
interesting to warrant your visit here and would consider
it a great favor if you would stop over and visit us.

We regret indeed that you were Abroad when
the large disc was cast., However, Dr, Dunham, of
Pasadena, was here, arriving in time to see the last
ladle cast. As far as we can now tell the disc is \\
successful and should turn out quite satisfactorily. \\

Looking forward with pleasure to your visit
here, and with kind personal regards, I remain

Yours very truly,

p—

J¢C. Hostetter
Director, Development & Research

JCH:FRF
cc- OAG
GVM
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July 21, 1933

. cep sl
il 5
Astrophysical Observatory in :
California Institute of Teghmology '/ r/(/ S22
Pasadena, Calif, ¢

Dear Dr. Hale,

Just a few words to apprize you of the faect that
ne billing will be made to the California Institute of
Technology for June, As you can well realize, there are
certain acoounting matters that come up for consideration
both in July aend in January that result in adjustments of
various kinds, and because of this fact we prefer to combine
June billing with that of July. However, the costs on your
project for June are definitely in line with the information
gontained in my telegram of July 6« The balance of your
budget should ecarry the project safely through the remaine
ing months of 1935,

The automatic regulation of the annealing schedule
on the large dise is running smoothly and there is really
nothing more to report than that all is going well., Ve are
awailting details from your departuent in regerd to the
doesmt gn of the 200=inch dise, and also the sizes and character-
istics of any smaller dises which you may need. /As soon as
detad ls for the 200-inch disc have been approved, we would
1ike to start making the ceramic parts for the mold. T
presue that Dr. Day ney have some information on these poinis,
and inasmuch as I believe he will return to Weshington next
week, we will probably soon have an opportunity %o review the
gituation with him,.

With kind repgards end best wishes, I remain

Yours very truly,

J«Us Hostetier
Direetor, Development & Research
JCHIFRY i
oc~ Messrs. Mason, Day, Gage, MeCauley, Hilbert
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TES ON THE DESIGN OF AN ASTROSPECTROGRAPHIC OBJECT-GLASS

OF N.A, 1.43 (BQUIVALENT 70 £/0.35)

The design of this system has been worked out on the plam which
was briefly outlined in the notes sent to Professor Hale on December
25rd, 1932, As & guide in the designing of the lens system an analysis
was made of the conditions which must be satisfied, by the prism and lens
combined, in order that the images of the collimator slit formed by light
of various wavelengths should lie in one plane.

It has been assumed that the lens would be used with the prism system
described in the publication "Contribution from the NMount Wilson Observatory
No. 400*, The directions at which 1light of various wavelengths would travel
after energing from the prism have been calculated as accurately as could be
done from the information given in that publication.

The lens system has been designed on the assumption that light of wave-
length 4341 A.U. passes axially through the lens system.

In the preliminarv consideration of the desigm an analysis was made
of the properties required in the lens system to achieve the results out~-
1ined above. This anslysis has proved a very useful guide in working out
the desiegm in detail.

s of the type under consideration, three proper-
sociated prism system are of particular import-

In the design of & len

ties of the lens and its a
ance: ' these are

(1) Variation of position of axial focal plane with change of wave-
length of the transmitted beam:

{2) Curvature of the field of the lens and, in particular, curvature of
the tangential astigmatic field.

{3) Variation of the direction of the beam emerging from the prism
gystem with change of wavelength, and the corresponding variation of obliguity
with wavelength of the rays passing through the lens system.

Expressions have been developed by which each of these relations can
be expressed as functions of wavelength. Examination of the expressions ob-
tained shows that it is possible to balance these properties against each other
in such a way that the system can be compensated so as to bring the images of
the collimator slit formed by the lens for light of wavelength ranging from
4000 2.U. to 5500 R.U. all into one plane within very small limits.

It was considered sufficient to flatten the fiseld to such an extent that
the irages would lie in one plane to within + O. 005 mm. It was assumed that this
could be taken as the effective thickness of the photographic £iwm film. If it

ghould be desired to flatten the field a 1little more, this could be done by
modifying the lens to some extent, such as by using a Flint glass of a higher
refractive index for the front lens.




The system has been 9ompensated in such & way that with a beam of
light of wavelength 4341 A.U. passing axially through the lems, the
photographic plate would lie at right angles to the axis of the lens.

If it is desired t0 transmit light of some wavelsnith other than 4341 01
axially through the lens, the photographic plate must be tilted so as to
1lie not precisely at right angles %o the axis of the lens,

The system has also been calculated on the assumptions described above
relating to the magnitude of the dispersion given by the prisms. If the
angular dispersion of the prism system is greater than that assumed, the
focal surface of the lens will be concave towards the lens, and vice versa.

541 L.U. passing axially through it, but to keep the photogravhic plate
at right aagles to the axig, or ¢f the angwlar ﬂlsver sion of the prism
system ig other than that for which the lens has been computed, the design
can be modified if the requirements are prec 15017 stated, provided the con-
ditions under which it is desired that the lens should bé used are not

I it ds desi red to use the lens with light other than wavelength

great ly different from those assumed in msking the calculations

The tyne of correction which has been achieved is indicated diasgram-
matically in the attached sketch,

It is anticipated that this le¢ 1 account of its ins;eﬂ<9u aperuure
will have a rapidity 2.5b times as 23 as the 32 mm. foecus
after allowing for the additional 36 8 due uO lﬂiCind_ reflbbtzun a2
additional absorption due to

With regard to the lens itself one or two points call for comment,

The photogravhic plate with its glass side towards the lens is to be
brought into optical contact with ¢ lens by means of a fluid (a suit-
able mixtumwe of Xylene and.ﬁoaobromnaphthalene is given in the specification).
The photographic plate, front lems and fluid are to form an optically homo-
geneous system, 1 G the refractive index of the photographic plate is to be
sbout 1.624 for A 4341 .U.; the dispersion of the glass of the photographic
plate should not have any appreciable effect. If the plate is made somewhat
thinner than the thickness specified a iluld—fllied space would be left be-
tween it and the front lens; this might be useful if the plate is to be
tilted so as not to be pervendicular to the optical axis of the lens.

The design of the lens has been carried out so as to remove coma, spherical
aberration and chromatic aberration as completely as possible along the axis
of the lens and also at a considerable obliguity from the axis,

The remaining point of interest is the front lens. Light proceeding
along the axis of the object-glass enters the surface of the front lens nor-
mally at all noints, and if the centre of curvature of the curved surface of
the front lens be maintained at a fixed point (the focal point) then varying the
radius of the front Iens has no effect whatever on the axial corrections of the
lens, This variation will however nrofoundly modify the curvature of field of
the complete object-glass and indeed affords the only means of controlling it
satisfactorily.
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Dr. Max Mason My
President Rockefeller Foundation W W
61 Broadway, New York.
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Dear Mason:

As I understand that you are to returm from Europe
about this time, I am sending you the enclosed report of our
Advisory Committee, which unanimously approved the provisional
decision of the Observatory Council to adopt a new and greatly
improved fomm of mounting for the 200-inch telescope. I think
I wrote you that a model of this new type was under construc-
tion in our shop. This model, which embodies all the features
enumerated in the enclosed report, was carefully studied from
every angle by the best engineers of the California Institute
as well as by the Observatory Council and the Advisory Committee.
We all agree that it represents a material advance in design,
and that it will render the telescope much more efficient in
operation than any other type of mounting., Moreover, it calls
for a much smaller dome than that needed for the best mounting
previously available, thus reducing the amount of this large
building item.

Mr. Arnett writes that he has sent you and Dr., Weaver
covies of my letter regarding the apparently successful cast-
ing of the 120-inch mirror disc, which at last reports was
steadily passing through its annealing schedule. If, as we
hope, it turns out well, the 200-inch disc will probably be
cast in December.

As the design of the mounting has now been agreed upon,
the task of mak ing the working drewings will be undertaken im-
mediately. Reports of progress will be made frequently to a
committee consisting of Adams, Hubble, Martel, Anderson and
myself, and occasionally to the Observatory Council and the
whole Advisory Committee.

The new photoelectric amplifier of Stebbins and Whitford
is giving remarksble results in conjunction with the 100-inch
telescore. It is now certain that the de¥elopment of this auxil-
jary for the 200-inch telescope will enormously increase its range
and efficiency. All other work is going satisfactorily and we are
keeping well within our budget for 1933,

I may be able to go to Europe soon for a short trip, sailing
from Quebec on September 2. If so, I hope to see you in New York
on my return about October 12 or 13,

With best regards,

Yours very cordi ’
GEH:G g %/Q




A meeting of the Advisory Committee for the 200-inch

telescope was held in Dr, Hale's office in Solar Laboratory

on the afternoon of July 13, 1933. There were present,
Dr., Adems, chairman, Bowen, Epstein, Hubble, Hartel, Seares
and Tolman,

As & result of study and discussion extending over a
considerable period, the following resolutions were adopt=
ed as representing the consensus of opinion of the Advisory
Committee.

Ay Resolved that the following focal ratios are very
desireble in the optical system of the 200-inch telescope:
primary focus, 1 t0 J.35%5 Cassegrain focus, 1 to 16%;
SQudé focus; 1 to 30%.

B. Resolved that it is very desirable to incorporate
the following features in the design for the 200=inch
telescope mounting:

(1) The possibility of working in the axis of the large
mirror, at the prineipal focus,

(2) The possibility of working in the principal focus of
the telescope (as above) or at any of the secondary foci
(except the Newbonian) without changing mirror cages.

(3) The possibility of cbserving from the north pole to
Dec, =B3°,

(4) The possibility of attaching & Newtonlan cage, if it
should prove necessary in the future, {This would involve
a slight shortening of the upper half of the square tube

of the new model).
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(B) The importance of keeping the diameter of the dome as
small as may be possible, and therefore of avoiding the
use of a large observing platform.

(6) The provision of a second Cassegrain mirror, glving
& ratio of about £:30, for use with a fixed spectrograph
in a south constant teuperature room. (The south face
of the telescope tube to be designed with this purpose
in view).

(7) The use of an exceptionally stiff telescope tube,

so designed as to permit the observer to be carried by
it, either in a cylindrical observing chamber covering
the principal foeus or on & railed platform forming the
upper extremity of the square tube,.

(8) The use of two lateral suspended observing chambers,
one of them to be of sufficlent dlameter to contalin a
long=focus two~lens plane grating spectrograph.

(9) The provision of a small elevator on the south face
of the square telescope tube, to carry the observer {rom

the basge of the tube to the top.

(10) The provision of any necessary addltional observing

platforms, to be attached to the mountling,

(11) The provision of & narrow platform, extensible in

length and free to turn in azlmuth, which can be run b
& 3 b 4

motor up one side of the ghutter opening in the dome,
&
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Cs Begolyed that the desirable features enumerated

in Resolutlion B are now, or can readily be, incorporated

in the Brass Hodel with squere double tube and struoctur-

al fork, exhibited to the committee during th meeting.
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In reply refer to:
Dr. G.V. McCauley. October 12, 1933.

Dr. Max Mason,

The Rockefeller Foundation,
49 West 49th Street,

New York Citye.

Dear Dr. Mason:=

In Dr. Hostetter's absence your letter of October 11 wes re-
ferred to me for replye.

We ere indeed pleased to learn that you are coming to visit
us at Corning, even though for only a short time. We have some things
doing on Saturday, in fact the most of our production continues until
midnight Saturday.

Judging from your time of leaving New York and probable arrivel
in Corning you should be here in time for luncheon and we, therefore,
accordingly expect to have luncheon with you in Corning on Qctober 2lst.
Kindly let us know if Mrs. Mason will be with you.

I heve just written Dr., Hele who expects to be with you in
New York from October l14th to 19th. He is somewhat doubtful as to
visgiting Corning. I have urged him, however, in the letter, to come and
if possible arrive to be here with yous

At Dr. Hale's request I had made up an itemized statement of
expenditures to date and estimates for the remainder of 1933 and the
whole of 1934, A copy of this is encloseds

We regret that the 120" disc will still be concealed in its
kiln et the time of your arrival but we eare very enxious to show you and
Dr. Hale what we have expended your money for. We feel that it will Dbe
well worth your while to see this equipment and the means we use for mak-
ing these large discs.

Very truly yours,

/ / d \ \/ :
oo . | -meAaarilon

l

Physical Laboratory.
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY November 7, 1933

; VA S | -1
Dr. Warren Weaver H1E TR iy
Rockefeller Foundation , ™ Y | : A
49 West 49th Street Pl fiae LAl Ly
New York City. s
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Dear Dr. Weaver:

I was disappointed, on my arrival here,
to find that you had gone. It would have been a pleasure
to discuss with you the 200-inch telescope project and
other matters relating to the California Institute, but I
trust you obtained all the information you desired from
Dr. Anderson and others.

I am enclosing three photographs of the model of the
telescope mounting, two of the coelostat built in our In-
strument Shop, and one of the interior of the Optiecal Shop.

I am also sending a sketeh by lir. Porter of the exterior of
the Optical Shop, which is proving very satisfactory in making
difficult optical tests over long paths, impossible in our

0ld shop of the Mount Wilson Observatory.

The design for the telescope mounting was strongly ap-
proved by all of our advisers in Europe. It strikes me as
the best I haw ever seen, and I hope you got a similar im-
pression.

OQur budget for 1934, which I discussed with Dr, lMason
and Mr. Arnett, will follow in a few days. We have been
delayed in completing it because of the illness of Ir. Barrett,
Seeretary in charge of the accounts of the Institute.

On my way west I visited Corning, and was very favorably
impressed with our work in progress there.

With kind regards,
Yours very sincerely,

A

GEH:G
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY November 9, 1933
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Dre Max lason ‘

President, Rockefeller Foundation AP Ww/ |
49 West 49th Street

New York City.

Dear lMason: i

I enclose coyy of letter and budget just sent to

Mre. Arnett, and trust you will agree, after visiting Corning,
that the prospects for complete success are now excellent. The
work at Coming is being donme in a much more scientific mammer
than in the case of any other very large telescope. In fact,
this is the first time a thorough knowledge of the fundamental
principles of glass-maeking has been utilized in such a project.
I am glad that the Toronto, Chicago-Texas and other large re-
flectors will have the benefit of the studies made for us.

Dr. VWeaver's visit here was much appreciated, and I am
sorry I could not get back in time to discuss with him the work
and the poliey of the Califormia Institute.

With warmest recards,

Yours very cordially,

Bk




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY {oyember 9, 1933

f'xa”/é’
Myr. Trevor Arnett
President, General Education Board
49 Vest 49th Street
New York City. c
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Dear Mr. Arnett: )\93;7_‘

I enclose copy of our budget for 1934, with state-
ment regarding comitments and outstanding balance. You will see
that a new allotment of $219,667.36 is requested. This amount,
added to the estima ted balance of $49,832.64, should carry us
through the coming year.

I visited Corning shortly after 1 saw you in New York, and was
greatly pleased with what I saw there. The 120-inch disec should be
out of the annealing oven before the end of this month.

I am also glad to report that our work here is making satis-
factory progress, as Dr. Weaver will be able to renort to you.

Assuring you of our appreciation of your continued interest in
the 200-inch telescope project, and with kindest regards,

Yours very since re}ly,

/

X
G‘I‘Jdo \AOLJ
P.S. I regret that I have been delayed in sending you this letter,
because of the illness of Mr. Barrett, Secretary of the Californisa
Institute in charge of the accounts. I trust, however, that it
will reach you in time.
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY November 23, 1933

Dr. Max lason

President, Rockefeller Foundation
49 West 49th Street

New York City.

Dear lMgson:

Thank you for your letter of November 15. We h;
obtained many samples of metal alloys for mirrors, but thus far
have found none that promises to be satisfactory in the large
discs we require. Dr. John Johnston still has an eye on the
problem, and if you see him I hops you will talk the matter over.
To date this work has cost us nothing, but if a sufficiently
promising lead appears I think with you that some exper iments
on 2 moderate scale would be justifiable.

I am glad to hear that our budget for 1934 has been passed
by the Executive Committee and assure you wWe are doing everything
in our power to carry out the big task effectively. I am hoping
to hear soon that the 120-inch disc is safely out of the anneal-
ing oven.

I am also pleased to say that Mrs. Hale is now quite well

again, though her infection was not easily overcome.

With kindest regards,

Yours very cordially,




