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

In reply refer to:
Dr. G.V. McCauley. Jan, 8, 1935,

Dr, Max Mason,

The Rockefeller Foundation,
49 West 49th Street,

New York City.

Dear Dr. Mason:=

Thank you for your very kind letter of
January 2. We were disappointed that you could not be
with us at the time the large disc was poured.,

We note your comments regarding the ap-
pointment of Captain C. S. McDowell as overseer in
charge of the mounting and dome construction for the
large telescope., We will be pleased to have Captain
McDowell visit us at Corning and are looking forward
with pleasure to his comings

The large disc is reposing in the anneal-

ing kiln at its constant soaking temperature. It will
remain there for still another two weeks before starting
downward on the cooling schedule,

Very truly yours,
At

Physical Laboratory,
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Dr. Max Mason Yl
President, The Rockefeller Foundation  F/5/¢ 7 -
49 West 49th Street L6 o
New York City

¥
)

Dear Dr, Mason,

Replying to your kind letter of January 10, we have
received a letter from Captain McDowell stating that he would
like to visit Corning either the week of January 28 or February 4.
I have advised him that as far as we can now tell either week
will be convenient for us.

Dr, MecCauley is now ill but we have every reason to
believe that he will be back at work within the next week. I am
rather hoping that he will decide to take a vacation in order
that he may recuperate thoroughly for, as you know, he has been
under a tremendous strain for the last year. He has done a
wonderful job on the disk project and is surely entitled to an
extensive vacation if he can be persuaded to take it.

We will be delighted indeed to cooperate to the fullest
extent with Captain McDowell. It is possible that with our
experience in building up glass-to-metal structures, we may be
able to be of some real assistance to him.

With kind regards, I remain
Yours very truly,
4,2/<;?{jé;grf§zzki;

J.C. Hostetter
Director, Development & Research
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pr. Max lason _
The Rockefeller Foundation |
49 VWest 49th Street

| Inan 170
New York. o A‘ iHi 13

Dear lasong

Thanks for your letter of February 7, which
just arrived. I am very glad indeed to hear of Bush's
sponse , as of course we want to use his automatic control if
possible. Perhaps it may even be feasible to test it on one
of the Vount Wilson telescopes - the best plan with all of
‘these new devices, rrovided they can be easily adapted to the
instrument in question. It was only in this way that we were
able. to develop the Ross zero-corrector, the Rayton short-focus
spectrograph objective, etc.

We have had several valusble reports from lcDowell,
who writes that he will soon be back in Pasadena. All goes well
here, and we expect that the definitive design of the mounting

wckled soon after he returns.

I told Weaver when I was in New York that I would
send some black loose leaves for mounting additional photographs
in the album I brought you. These are the ones you have received.

With best regards,

Cordially yours, =
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Dr. Max ligson

President Rocktefeller Foundation
49 West 49th Street

Jew Yorke

Dear lNagson:

We are glad to see Captain McDowell back and to hear
his valusble and comprehencive report. I think we are likely to
adopt his recommendation that we obtain a careful analysis and de-
tailed report on the two possible types of mounting from Lessell,
formerly Chief Engineer of the British Rolls Royce Company and later
of the Westinghouse Company; Kabrolitz, Professor at Columbiaj and
Timoshenko, Professor at Michigan and friend of von Xarman of the
California Institute. Timoshenko is now giving a few lectures here.
They are accustomed to working as a consulting group, and their
price of 31500, for this job seems moderate to McDowell and to us.

You will be interested in the enclosed clipping, which
seems to leave no doubt that Strong cen aluminize the 200-inch
mirror. Even after his marked success with the 36-inch Croscley
mirror of the Lick Observatory, of which I think I sent you an ac-
count, we did not feel safe in advancing in a single jump to the
200-inch, as such a high vacuum is required, beyohd the capacity
of any available pumps. The present pumps, built in our shop
after Strong's design, are the best yet made, I think, for high
vacua on such a large scale. As I believe you kmow, the aluminum
surface oOpens u» an extensive new and unworked region in the ultra-—
violet of stellar spectra.

One of Millikan's men is working on your method of an-
nealing prisms, and I hope we can give you a report hefore long.

Yours very cordially,

del oy

ULl :G « "o

P.S. Adams and Anderson have just come down from lMount Wilson,
where they went to see the vacuum chamber opened. They found the
100-inch mirror surface perfect, and are delighted with fhe resu
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

March 20, 1935

Dr. Max Mason, President W w
The Rockefeller Foundation
49 West 48th Street

Hew York, HN. Y.

gt A
Joe®
(B

Dear Max:

I should be a better correspondent than I
am. Itis hard to realize that I have been here for over
three weeks and have not written to you. I had a delicht-
ful trip across, and happened to strike good weather all
the way, which, with the really excellent roads by the
southernroute, made the going no trick at all. I found
the people here generally in good order, although our
particular group is somewhat laid up; Dr. Hale has been
having a rather bad set-back, but apparently is comlng
through all right now. Porter has been off for some
weeks due to a heart attack which, apparently, is going
to make him be careful in the future; believe he will be
back within the next week. I do not know i1f you have
ever met him, but no doubt you: have heard of him. He
is a real asset on thls project. Dr. Pease is also in
the hospital for an operation but he will come along in
another sixweeks, and, in the meantime, I hope to have
the thing so organized that his niche will be organized
g0 that there will be no friction. There has been so
much talk as to possible complications with Pease on
the job that I lookedforward to an encounter with him
then I returned thils time, but found that he apparently
was willing to cooperate although he has some set ideas
and will go to the bat for them.

In the few conferences I have been able to have with Hale
and also with the Observatory Councll, the question has
been coming up a number of times of what your attitude
was on a particular subject. So far these have been
subjects which I had discussed with you, and I could
truly say that you approved of the action which was
being proposed. It mightbe that something will come
up and I will take your name in vain, but I will t=e5Yy
try not to get you involved in anything in which there
might be any serious doubt as to what your action would
be.




Dr. Mason - 2 3-20-35

I have obtalined my estimator from Mare Island, Navy
Department, and have him working now, and we hope

to have in the course of time some falrly aporoximate
ideas of the costs of the various items of the pro-
Ject. I have also arranged for a consulting firm,
Lessells 2nd Karelitz, and they will make a study of
the tube and mount and report their findings to us.
These were two particular items that I referred to
about that you had approved of the actlion proposed.

I have also availed myself of the promises of the
various people I met in the east, and am sending

out six sets of drawings of the tube and mount for
some study and report. I was in San Francisco the
end of last week and spent sometime with Dr. Durand.
Although he will be falrly busy on his new job as
chairman of a committee to study the lighter than air
situation, I did get some thoughts from him, and hope
to get more as his time will permit.

I am hoping that we will be able definitely to determine
on the type of the mount within another month. Then I
want the Council to approve our making a model to a
one-tenth scale, or something like that, of the tube
and mount. I developed quite a strong feclingthat this
was desirable in my various contacts with the people in
the east, and in my discussions with Dr. Durand he felt
this was practically a necessity. If this strikes any
response in your mind, or at least if you have no
objection to it, I would be glad to have your approval,
because I find, as I mentioned before, the Council sort
of asks the question whether I think it would meet with
your wishes. In this discussion, I do not want to be
throwlng things back to you all the time, but the
Councll has sort of a feeling that they would not
authorize anything that might not be sanctloned by you.
Possibly I am over-stressing thils, and expect really
that they know that anything they do would meet with
your general approval.

I find that the general wish on the part of the people
connected with this project is that you would come out
to pay us a visit. I personally feel that as soon as
we have some 1ldea of the various costs of the 1tems in
the plcture as we have outlined it, that you would be
interested in being here to discuss the whole thing.

I do not know just what your plans are for the next
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few months, but if you can come at all, I belleve that

it would be a benefit to the Rockefeller Foundation

for you to actually visit us here. In between times I
have been house-hunting, and bellieve that I have now
found & house which will not be too large so that I would
feel lost in it and still large enough to take care of
you and the others when I can persuade you to come out,
and so I am looking forward to having you and Brook visit

me.

I have had a letter from Ford sayingthat he expects to be
able to get out here about the middle of April and spend

a few days with us. I am counting very much on his help

for the development of the control and driving mechanlsms
of the Telescope. I have written him suggesting that he

try to get in touch with you before he leaves New York.

With best regards to both of you, I am

Very sincerely,

/ K};Q&&. > L 1

C.S. lMcDowell
Supervising Engineer
200-inch Telescope
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ASTROPHYSICAL OBSERVATORY

March 25, 1935

WS o
Dr. Max lMason YA{\‘ W\ MOR 29135, | Lff Tﬂ
President Rockefeller Foundation

Rockefeller Center

New York.

Dear Masong

Copta in MeDowell, who is making good progress,
says there is some chance of your going to China this summer.
If you do go, I hope you will plan to stop at Pasadena, as
we want to get your advice on several matters., I may go
abroad early in August, partly to look up some instrumental
questions and partly for a rest. So I trust it will be con-
venient for you to stop on your way west.

Photographic tests made with the 100-inch telescope
since the application of the aluminum coat have demonstrated some
of its great advantages. For instance, the close companion of
Sirius, which has been so hard to photograph because of the
scattered light due to the fine scratches inevitable on a silvered
surface burnished with even the finest washed rouge, is now easily
shown on & much clearer background. The greatest advantage of alu-
minum, however, will be in the ultra-violet of stellar spectra,
as illustrated by Wright in the paper 1 sent you some time ago

(Publications of the Astromomical Society of the Pacific).

Hoping to see you before August and with cordial regards,

Yours ever, V4
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Mareh 29, 1935
To: Observatory Council

From: Captain C. 3, MeoDowell

Subject: Engineering 3taff, Organizaﬁionwagﬁ‘Inareas@ of it

In developing the design, mapufacturing the apparatus and installling
Aanﬁ testing the finished project of the two hundred in h Telescope,
the work broadly falls under the following divislons, viz.:
(a) Dome structure and struoturs of other auxilisry bulldings,
faundaﬁi@ﬁ$ for thess bulldinss «nd for teslescope mount.
(b) Telesoope tube, telescope mount snd auxillary attachments.
(e¢) The electric control and drive of the Tube, Mount, Dome and
auxiliory spparatus,
(d) Optical Syat&ms, mirrors, eto.
1t is recommended that the following three englnesring posltions
be suthorized to head up the first three dlvisions:
Aszociate Construction Engineer (P-3-810)
Assocife Mechanloal Enginesr (P-3-828)
Assoclate £lectrlcal Englnesr (P-3-812)
These titles are those established by the Federal Clas:iflcation
Board. The General Specification for Assoclate Englneer 1s as

follows:
Grade S

P-3-800 D. Duties and Responsibil 1ties: Under general super-
vision, '1th considerable latitude for lndependent or unrevlewed
action or declsion, to perform responsible professional work of
modepr t: difflculty and importance in the lnvestigatlon or de~
velopment of englneering prolects, the deslgn, construction, in~
spection, testing operation, or malntenance of englneering works or
equlpment, or in sclentific engineering research, in that fleld or
branch of englneering indlcated by ths title of the c¢lass; and to
perform related work us assigned.



 WEMO to Observatory Council-2 | 3e20-36

P-35-800 Q. HMinimum Qualiflcations: Tralning equivalent to
that represented by graduation iln englneering from a college or
universlity of rescognized standing, with majJor work in courses
supporting that fleld or branch of englnesring wor: indlcated
by the title of the class; not less than three years' post-
graduate study in that fleld of englneering indleatsd by the title
of the class, which must have fulfilled the requirements for the
degree of Ph.D. or D.Sc., or three years' ocrofesslonal experience
in such field of enginesring, which must have involved the
successful development of one or more englne-ring projects
and thepreparation of complete engineering plans or full reports
of work accomplished and which has demonstrated inltiative and
resourcefulness, and the me=ting of the substentlive technical re-
sponsibilities with suecess, and a cupaclty for increasingly
difficult snd important assignments; good knowledge of the
prinelples of that fleld of englneering indicated by the tltle
of the clags, and of the sources of information involved; abllity
to plan working detalls, andto supervise and coordinate engine:r-
ing work and %@ prepare englneering plans and reportsg; for those
engine ‘ring positione where the dutles are largely research in
character, demonstrated capacity for the independent prosecution
of vroductive research and abllity to analyze data, draw
logleal conclusions therefrom, and present results in the form
of reporte or monographs; oroven capaclty for independent
orofessional work 1n engineering; in some cases proficlency in the
use of drafting instruments; instruments of preclsion, and
mathematleal tables required in the psrformance ol orofessional
work in engineering."

The importanee of the Telescope .rolect and the tyce of work
involved, requlres, in my osinlon, that we have men who can me:zt
the above minimum specifilcation.

In expanding the Navy Clvillsn P.orce lust year 2% the Hew.Yark
Shiobuilding Company, I added four assoclate englnecrs meéeting
the above specificatlons. and the work requlired of them was not

of as important a character as will be demanded of these men.

The Federal Schedule of Wages for this position start at $3200.00
a year. At the preSQnt time there 1s a 5% reduction in effect
on Federal ssularles, but thls reduction 1s to be eliminated on

July first of this year. In checking several men who appear
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qualified for these positions I find that they arc elither now
employed by some branch of the Federal Government as As oclate
Englneer at the above rate of pay or are getting equal pay from

Commerelal employment.

It 1s, therefore, recommended that these three posltions be
authorized at £3200,00 per annum with reduction in pay of 5%

until restored by the Federal Government to 1ts employees.

It 18 recomnended that !ark Serrurler be appointed to the
position of As oclate Construction Engineer, 1s educatlion,
training, experience on structural work, and hils famlliarity
with this projeet quallfy him under the glven speciflcations.
It 1s hoped to find two other men equally good to fill the

other two positions, if they are authorized.
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April 26, 1935

\ \
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Dr. J+.A, Anderson
California Institute of Technology
Pasadena, Calif.

Deay Dr. Anderson,

We were somewhat surprised to learn from your letter of
April 12 that the list of suxiliary mirrors for the 200-inch
telescope submitted to us some time ago was merely tentative and
not final, After thoroughly searching our files, we have concluded
that this statement is literally correct. On the other hand, our
conversations with different members of the lount Wilson gtarf on
occasions when they visited Corning gave us the impression that
the blueprints submitted in September and October of 1935 repre-
gented the auziliary mirrors, and we proceeded %0 make them up in
accordance with this understending, Perhaps we moved to0 rapidly
on this phase of the project, but on May 15, 1954, we received a
wire from Dr. Pease asking "were small mirrors and plugs for two
hundred inch poured at same time as large mirror and if so when
¢an we sxpect them?" This wire arrived during my absence from
Corning end Dr. MeCauley replied as follows on the same date;
"Regarding yours Hostetter away small discs and plug for large
telescope cast from same melt as two hundred inch stop these not
yot annealed stop for lack of kiln facilities these will not be
completed for epproximately five months stop sample blocks to test
grinding of supports for one twenty inch placed in annealer this
week and shipped about July one."

Accordingly, we cast the auxiliary disks and at the
moment the status of this phase of the project is as follows:

Mirror 26" x 37", Drawing No. 200-0-6, and the S6"

Coelostat mirror, Drawing 5T46, were cast, annealed and shipped
via Erie Railrcad freight c¢ollect to Pasadena on Marech 1, 1930,




Dre, Jsi. Anderson, April 26, 1930

The following disks have already been cast but are not
annealed:

41%" mirror
36" coude
40%" plug, 72" thick.

In the meantime the design for the plug was changed and the new
type of plug 27" thick has been cast but is awalting annealing.

With reference to your new requirements calling for three
45" dlaks, these can be cast from a small furnace and this opera=-
tion will present no unusual diffieulty., However, this diameter
is several inches t00 large to permit annealing in our small cubical
annealer. Therefore these disks will have t0 be annealed in the
anall eircular kiln in which the University of Vichigan disk is now
being annealed.

Our annealing schedule on this particular disk calls for
completion between September 10 and October 1., We assume that,
roughly, two months will be required %o anneal each 45" disk,
Therefore at the earliest we could ship one 45" disk to you in
Degember, 1935. In outlining this tentative schedule I am assuning
that we will be permitted to postpone the annealing of a 615" disk
for Hervard until after your first 45" disk is annealed, The
Harvard disk will require the use of the annealer for approximately
34 monthe. Tollowing this disk we would then anneal the second
45" having 1% available for shipment, let us say, April 1, 1936,
The third 45" disk would then follow 24 months later,

We assume that additional suxiliary mirrors will be less
than 40" in diameter, If this is the case, these can be annealed
in our cubleal annealer.

With reference to your question as to the shipping date
for the 40" plug, I regret to advise that there is a slight com-
plication in aunealing. 4s you will note above, we have cast one
plug 74" thick in accordance with the original design and also the
27" thick plug but these have not been annealed. The complication
arises in that the thickness of the second plug is s0 great that
we have no sultable annealing equipment exeept the large 200"
gnnealing kiln. Logleally, therefore, the annealing of the plug
27" thick would follow the completion of the annealing schedule on
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

May 3, 1935

Dr. lax lMason e 5
President Rockefeller Foundation ZP&”
49 West 49th Street fooo il
New York, ‘

wM)
M

AY 16 '35

Dear Masong =

I was glad to receive your last letter, but have
delayed writing you until we could see our way more clearly
here. You will recall that in our last budget estimate there
was included the following statement: "Telescope mounting
and building not included here as reliable estimates are not
yet available."

As matters have developed, MeDowell feels the need
of more assistance in design, as he has written you, and there
will be some other items which we must submit to your group
before you break up for the summer, Some of these MceDowell
is not yet prepared to present, so I must ask you what will be
the latest date on which the Executive Committee could act on
them. I hope we may be able to send our reguest considerably
before that final date, because it will save expense to go ahead
here as rapidly as possible.

1 am delig ted with Ford, who has one of the keenest
of minds. He is study:ng everything carefully, and will doubtless
tell you his impressions after he returns.

McDowell is splendid, and as reports from Corning are very

satisfactory, I think there can be .0 doubt that we shall have by far




the most thoroughly studied plan in the history of telescope con-

struction, Revised estimates of cost, received from McDowell today,
are also very satisfactory.
With best regards,

Yours ever,




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY
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My dear Nasong

As I have not heard from you in reply to my letter
of May 3, I fear you have been away or for some other reason have
not received my letter. Air mail does not invariably go through,
so I quote the principal paragraph:

"As matters have developed, McDowell feels the need of
more assistance in design, as he has written you, and there
will be some other items which we must submit to yowr group be-
fore you break up for the sumrer, Some of these McDowell is not
yet prepared to present, so I must ask you what will be the latest
date on vhich the Executive Committee could act on them. I hope we
may be able to eend our request considerably before the final date,
because it will save expense to go ahead here as rapidly as possible."

I also mentioned the fact that the last budget contained
a statement to the effect that no allowance was made for the telescope
mounting and building, in theabsence of reliable estimates.

If you have returned and can conveniently wire me, I
shall be greatly obliged. Ve settled yesterday the general type of
the 200-inch nounting, (adopting the "yoke" or two support plan advo-
cated by lcDowell and our various advisers) snd we can probably send
by the middle of next week estimates to cover the necessary additions
to the last budget.

With best regards,

Yours very sincerely,

g
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W, W

Dr. Max Mgson

President Rockefeller Foundation
49 Vest 49th Street

New York.

Dear liason:

The Cbservatory Council met on Saturday, just
before Adams left for Burope, and discussed the report of
the Advisory Committee and the various budget items sub-
mitted by McDowell.

The result was the enclosed supplementary budget,
which I am sending to you and Arnett, with a copy of some of
the preliminary reports on the design of the mounting.

We think it necessary, after a study of sources
of water supply and possibilities of disturbance by lights
etc. by adjoining proverty owners, to purchase additional land
as indicated. However, as San Diego County has agrecd to build
the expensive road to the top, our expenditures for road and
site will be rmuech below our original estimates.

I do not know whether your Executive Committee
can act before the date of the last meeting given in your recent
welcome letter, but I shall be obliged if you or Armett will wire
me as soon as action is taken, as McDowell is very anxious to go
ghead.

With best regards,

Yours very sincerely,

g
Teie
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Hay 20, 1935

e, Trever Avnett

President CGensral Education Board
49 Wagt 4%th Street

Kew York.

Hy dear dr. Arnetts

You may remenber that our reguested budpet for
19356 was incomplete, and contained the clause

"Helescope mounting and bnilding not included here a
veliable estivates are not yet available”.

Capta in ieDowell, who has proved to be an ideal choice as
Supervising Enginecr for the 200-inch telescope, has lost no time
gince his acpointment, Ae the result of his oxtensive studies md
inquiries among the ablest engineers and constructors in the country,
we have now decided uwpon the tyue of mounting to be constructed, as
gsoon as a one-tenth scale model can be built in our own shop and sube
jected to rigorous tests under the eyes of expert engineers. 7The final
detailed drawings, with any such minor modifications as the tests and
studics of the mounting may demand, will then be completed.

Heanwhile Captain MoDowell has made careful studies of the
proposed site, and of such guestions as power and water supply, roads,
means of transportation, et6. As money now can be saved by early ac-
tion, I thersfore hope that the Executive Comnittee can allot soon an
additional sum of $110,000., covering the balsmoe of 1986, This sap~
plementary budset, together with the partial budget amthorized last autumm,
ghould therofore comslete our reguests for allotments %0 be exvended during
the current years

I enclose the sugplementary budget, ziving our estinates, as
approved by the Observatory Council, under thelr resreoctive heads. I am
also sendine a copy to Dr. Hason.

With kind regavis,

Tours very sincerely,

p
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COMMENTS ON TYPE OF MOUNTING
Taken from H, D. Strong's letter
Dated April 18, 1935

Central Station Dept. of G.E,

"Mr, Stevens also states that after our Engineering
organization has had a number of conferences regarding the two
types of mountling proposed for the telescope, that 1s, the yoke
type and the fork type, they belleve the yoke type of mounting
is by far the best, and that a design of that type can be worked
out which willl be perfectly satisfactory. In &ddition, the de-
slgn shown for the telescope tube 1tself meets with their approval,
although they suggest that some detalls of that design should be
checked over for welding with some of the engineers of the com-
pany which will undertake 1ts fabrieation.

While the general construction of the yoke type of
mounting 1s satisfactory, they are of the oplnion that the rectang-
ular bracing which is used at the two ends of the yoke may not be
gufficiently rigid for your purpose, Attached is a rough sketch
which I believe wlill show you the general type of construction
which is suggested.

You will note that the above comments are of a general
character for our engineers realize that there have been several .
years of time and study devoted to this design and they are of
the opinion that certaln detalls of design should be checked over
in a discussion by your engineers and the engineers of whatever

company undertekes to bulld this equipment,"

Yours very truly,
Slgned, H.D. Strong
CENTRAL STATION DEPT.
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Dr. Max Mason, President
The Rockefeller Foundation '
49 West 49th Street i3
New York, New York
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Dear Max:

I think there has been some progress here within
the last few weeks, as the Observatory Council has glven its
approval on the yoke type of mount with the bearings north
and south end, and have approved the bullding of a one-tenth
scale model, as well as certain other detalls such as the
elimination of the five mirror coudé which will simplify the
mirror arrangements,

In addition to thls, the road situation seems to
be clearing up. We have a promise from San Diego that they
will start work agaln on the approachmwad up the mountaln
on the first of June., They also promise to have the road
across the mountain by the first of July 1936, I understand
that as soon as we are deflnitely satisfled that the County
will keep 1ts promlises on the question of roads, also the
question of additional land at a reasonable price on the top
of the mountailn, that the Council will definitely adopt Mt.
Palomar as the site.

I have outlined certain work to start on Palomar
Just as soon as we know that it is going to be the site of
the telescope, and funds are avallable, This is the Jist
of the work for development: satisfactory water supply and
putting up certain water tanks; start on a permanent re-
servolr and building of a house on the site which will be
used temporarily for our resident inspector and for such
parties as we may send down for surveys, etc, and will be
part of the permanent layout when the whole thing is com-
pleted, I have spent a couple of days on Palomar recently
and am becoming enamored of the location. It would not be
a bad place for you to take a vacation, @&though I presume
that 1f you come out weu will be bother ng/with S0 many
other things that you would have a hard time being left alone.

In building the model, 1t 1s in my thought that it
will be used as a 20-inch telescope eventually, Where it
would be located I couldn't state now, although it might be
installed in the north dome here on the Astrophysics Building.
However, there is always 1n my mind some thought that Bush's
scheme may eventually develop to the point where we might
like to drive the blg telescope by means of a smaller one,
There doesn't seem to be any real promise of this at the
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Dr, Max Mason =
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moment however, Thlis model of the telescope would be
bullt in the shops here, and I think the cost will not
be very great. Actually, probably it would cost $15,000
but by loading up the shop here with work and assuminﬂ
that our work force 1s not increased, we can get out more
of 1ts produc¢ts without very much increase in total cost.
I don't think that the model will cost us more than $5,000
in addition to the regular cost of operating the shop. If
the model i1s to be used as a telescope, it will have to
have some form of precise drive, but I am not yet certain
whether we will try to test it out as a form of the unit
that we will use on the blg telescope later or not, or
whether we will use seme relatively simple form of clock
drive. It seems that we should be able to get pretty
accurate data on the deflection of the model and make any
changes that may be necessary to give increased stiffness
to the various parts as may be shown deslrable from the
data, and we can also work out our arrangements for handling .
the mirrors, etc., quite well I believe, from the model, or
check our plans which we have developed,

I haven't heard from Ford since he returned to
New York, I hope that he has found time to see you and
tell you his impressions. I feel that the method of drive’
on the telescope both right ascension and declination as
we dlscussed with Ford, wlll prove to be very satisfactory.
There are certain detalls that will have to be worked out
and dlscussed back and forth, but as a whole the instruments
that Ford has already developed are sultable for our purposes
without much change.

Dr. Hale seems to be greatly lmproved, and I believe
that now he expects to see you in New York sometime late this
summer., The trouble with him though, 1s that as soon as he
plcks up 1n strength he tries to go so much more into detall
that he wears himself out again., Our efforts are directed to-
ward trylng to save him from a lot of thought on detalls.,

I note that there is still a possibility of your
coming out, and I hope that you keep dwelling on this as a
possibility so that 1t will eventually come to pass. It
certainly would be great to see you out here,

With best regards,

Cordially,

Capt C.S. McDowell, USN
Supervising Engineer
CSMcD:hb 200~inch Telescepe




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL. OBSERVATORY

Dr. lMex Mason

President Rockefel ler Foundation
49 Vest 49th Street

New York.

Dear lMason:

Thanks for your letter of May 28. NMcDowell, who has a
commendable desire to push forward rapidly, is very anxious t0 begin
work at once on Palomar Mountain, and therefore wanted earlier action
on the supplementary budget. But it would be unwise to begin work
there before we have disposed of several complications which still
stand in the way. Thus, the San Diego County Supervieors have not
yet completely settled the question of the best route for the mew road
up the mountain, though they are continuing work on one of the three
or four routes, which are almost equally satisfactory to us. The
property owners on the top of the mountain have agresd among them-
selves that they will not sell to us for less than a certain amount
per acre, which the Observatory Council refuses to pay. However,
we have sgreed to give half as much if all other mat ®rs, including
road, water rights, etc., are satisfactorily settled, and our arrange-
ment with the San Diego Supervisors is based upon their agreement to
pay the balance of the cost of the land in case the present property
ovners continue to hold us up. As the negotiations are in the hands
of the ablest lawyer in Los Angeles, for many years a menber of the
¢.1.7. Trustees and their principal legal adviser, you may be sure of
s sound and satisfectory outcome., I don't blame McDowell for being in
a hurry, but we must not spend money before it is allotted to us, and
it would not be good strategy to plgy into the hands of the Supervisors
and property holders until eve rything can be effectively and certa inly
cleared up. It will teke a couple of weeks more, as metters now ap-
pear, to accomplish this, so your meeting will be in time, as I wired
Arnette.

A1l of these points, and others as well, could be better ex=—
plained to you in person, and 1 am sure you would approve our very
carefully studied policy. But I cannot leave here before about the end
of July, and we plan to sail from Quebec on August 3. We have intended
to take the boat train to Quebec directly from Chicago, whence my brother
expects to accompany us, but I could come to New York and then go on to
Quebec if you think this desirable. However, I don't suppOse you are
likely to be in New York at that time, though if you should chance to be
near Chicago we might meet theree.

After a much needed rest, which my wife also needs, we expect to
be back in New York before the middle of October. We can then go over all
the questions that occur to you.

1 am sending some more prints for your album., One of these shows




Dr. lax lgson June 5, 1935

that our planer is just large enough, when blocked out, for the
work of the huge 200-inch grinding machine, which will reach up
to the limiting height of the Optical Shop, when completely as-
sembled., One of the other photographs shows this machine under
construction, but does not yet include its highest members. Other
prints, showing the large vacuum chamber and the aluminizing
process used to coat the 60-inch and 100-inch mirrors, will follow
soon.

Please don't mention the fact that I plan to go abroad, as
I must keep out of various scientific meetings to be held this summer
in this country and in Burope. Nevertheless, I expect to pick up some
useful points for our work while away.

With best regards,

Yours ever,
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From: WMM's Interviews.

June, 19%5.
HMr. 0., A. Gage, Corning Glass Works.

Cal. Tech. owns some $50, OOO or $60,000 worth of equirment
used by Corning in the making of the large mirror. Uarninw would like

rad

to be of service to future anrvauur1“~ in the pouring of lenses,
C.

but this is going to be scmewhat difficult unless they prep&re a special
place for f%e work. Space was available for the Cal. Tech. wor k

hecriu e of the depression, but they cannot hold the mwulpment ere it

now is,; because they need the room. Corning may QUu up & g9@01a1

7ui"3 ing for large mirrors. Gage asked what would be th\ attituie of

the GEB toward allowing the use of the egquipment bought for the Cal. Tech.

work, for fuiture telescope mirrors.

stated that there is no present program in astronomy in the
Boards. They could not make a grant of money to purchase this equip-
ment. Cal. Tech. turned over the equipment to Corning this would be
equivalent to a grant in money, and Cal. Tech. is certainly to be con-
sidered ss ooLlﬂuuea for making its own development as inexpensively as
possible, that is, to get return value for purchased ecuipment no longer
needed. MM suggested that if bornlng decides to go ahead with the project
the only possible procedure that he could see vculo be that they allow
the cost of the equipment to be amortized through several contracts for
mirrors. t would seem that Cal. Tech. would have to approve this, and
the uT wou.d have to understand and approve it as rell. i1 could not
say that it would be approved, but would be glad to give the matter con-
gideration if Corning desires.
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Dr. Max Mason, President
The Rockefeller Foundatlon
49 West 49th Street

New York, New York

Dear Nax:

I suppose that this 1s one of the busy
times of your year and possibly you have not yet had
a chance to see Hannlbal Ford. I haven't heard from
elther of you, so I don't know whether or not you have
recelved first hand impressions as delivered by Ford.

There 1s another man in New York who, I
am hoping, ls going to make a trip out here, and he is
George Karelitz of Columbila Unive“siuy. You may remem-—
ber navlnw met him at the Army and Navy game about three
years ago. Karelitz 1s one of the group of consulting
engineers who we had make a report on the type of mount-
ing and 1s therefor somewhat familiar with our general
project, He tells me he is going to attend the Aopﬂlpd
lMechanlcs meetlng of Mechanlcal Engineers to be held at
Ann Arbor about the 18th of June, after which, if nothing
else turns up, he plans to turn his face westward and
drive on out to see me, Although his trip out is primari-
ly a personal one, and I know that all his intelligence
and thoughts are at my disposal without any recompense,
still I feel that when 1t comes to questions of loading
of bearings, cutting of gears, lubrication, etec,, that
he 1s recognized as high in authority. We have quite a
lot of these problems facing us, particularly in getting
smooth, accurate rotation., I have the feeling that if I
can get a couple of weeks intensive study from Karelitz
that I should do so, whether paying for hls travelling
expenses, or without paylng anything to him,

I am asking Karelitz to try to see you
before he leaves New York, because I think you will be
interested in having some first hand information from
him regarding the work they did in their study of the
mounting. If you do get a chance to see Karelitz, and
are impressed with him, and feel that his coming out 1is
e fine thing, or at least of interest, it would help me
if you were to drop a note to Dr. Hale saying something
to that effect., With best regards,

Very slncerely,

/Achesa~<JL¢?
CSMeD:hb /
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Yay 20, 1935

Mr. Trevor Arnett =~ I
President Gemeral Educatjon Board
49 West 49th Street ‘ S i
New York,

My dear lMr. Arnett:
You may remember that our requested budeet for
1935 was incomplete, and contained the clause

"Pelescope mounting and building not included here as
reliable estimates are not yet available",

Capta in McDowell, who has proved to be an ideal choice as
Supervising Engineer for the 200-inch telescope, has lost no time
since his appointment. As the result of his extensive studies and
inquiries among the ablest engineers and constructors in the country,
we have now decided upon the type of mounting to be constructed, as
soon as a one-tenth scale model can be built in our own shop and sub-
jected to rigorous tests under the eyes of expert engineers. The final
detailed drawings, with any such minor modifications as the tests and
studies of the mounting may demand, will then be completed.

lleenwhile Captain lMcDowell has made careful studies of the

proposed site, and of such questions as power and water supply, roads,
means of transportation, etce. As money now can be saved by early ac-

tion, I therefore hope that the Executive Comnittee can allot soon an
additional sum of $110,000., covering the balance of 1935. This sup-
plementary budget, together with the partial budget authorized last autumn,
should therefore complete our requests for allotments to be expended during
the current year,

I enclose the supplementary budget, giving our estimates, as

approved by the Observatory Council, under their resrvective heads. I am
also sending a copy to Dr. lason.

Yours very sincerely,
Vf,?éﬁg

With kind rega rds,




CALIFORNIA INSPITUTE OF TECHNOLOGY
Astrophysical Observatory

Supplementary budget for the year 1935

OPTICAL SHOP 4
104-inch grinding tool ¥ 2,000,00

EXPENSE OF LAND AND LAND IMPROVENENT

Land for Observatory Site (This tract

decided to be necessary to afford ade-

quate protection) 25 ,000.00
Preliminary land surveys for contour
maps, etce. 1,200.00
Surveys for foundations 2 ,000,00
Dwelling for Superintendent at site

(to be used later ass part of the per-

menent plant) 7 500,00
1,000,000 gallon ground storage reservoir9,000.00
Elevated steel tank for suxiliary water

supply

Fuel o0il tank supply

nradinw and excavating at site

Wells at water supply site

Pumping plant, pumps, piping etc.
Miscellaneous 76,400,007

EXPFENSE OF BUILLDING AND TEIESCOPE MOUNTING
Design (salaries to Dec. 31,1935 of Irwin,
Geey part time of two draftsmen, and of
Timoshenko from Aug. 15, 1935 to Feb., 15,
1936 9,000.00
Base of 200-inch telescope tube (which
will be used also to support the 200-inch
mirror while grinding and polishing) 11,000,00
One-tenth size model of 200-inch tele-

scope and testing (exclusive of shop
time, provided in previous partial
budget for 1935)
Miscellaneous $1,600,00° $110,000,00 -

e







FORM 372




JUL 101938

CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

uly 1, 1935
{ i e
i

\‘{

. ‘.;W ?
A A
d}

A3

"‘f*,‘. ;

Mr. W W. Brierley (/
Secretary, General Bducation Board E r e “
49 Viest 49th Street /

-$:35 / w
New York. Pl ﬂ/ (2/ /Z
My dear lMr. Brierley:

I owe you my thanks for your very kind
telegram and also for your letter of June 25, informing me
that the Executive Committee of the General Education Board
acted favorably on our request of May 20, and released to the
Board of Trustees of the Cglifornia Institute of Technology
$110,000., or as much thereof as may be needed, for the purposes
mentioned in our supplementary budget.

Assuring you of our sordial appreciation, I am
Yours very sincerely,

’ﬁ’fﬁ 5’%5{&\\
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Dr. Max Mason, President v w
The Rockefeller Foundation
49th Street T A
New York

O‘”elvnny, Anderson, and I were again down with
Supervisors yeste?day, and I b@lleve that now
standing questions about the roads and the
“j lpnﬁ at Paloum‘ have been settled, with the re-
that the Observatory Council will, at the end
give their definite approval on the Palomar
some of our contemplated work for this Summer
can proceed. dnioﬂuunntelv Hale ms had another
which came on a couple of days ago and for a wl
if 1% might ba serious, but I belleve he is
it and we have hopes that he will be out a
understand that he has cancelled all of his
for going abroad this Summer and I think that
wise decision.
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I had been anxious to get Timoshenko out here
bO that he could be available in a consulting capaclty on
the structures of the tube and mounting. As lillikan and
Haele thought that this was a good ldea, dlscusslons were
taken up with Timoshenko., Originally it had been my thought
that, 1f the Institute would pay one-half of hls salary the
Duservatory Council could afford to pay the other half for
the next couple of years as his consulting work should make
ub Coubly satisfied with our plans. AT present Timoshenko
$8,000 a year at the University of lichigan which would

an Uuat we would have had to pay $4,000 a year from the
Council funds. Apparently Millikan did not find 1t possible
to put up the other $4,000 and so our original scheme fell
through. According to the original idea, Timoshenko would
give a series of lectures, also be available at all times for
consultation on the telescope design. Then there was sort of
a cowvwo”l e of the situation by sugge stln“ that Timoshenko
come for one fterm er six monuh and at we would pay ©4,000
out of the Council funds, 1111xo aw Timoshenko in Washing-
ton, as they are both wans:rs of the W; Poard on Lighter
&A(ﬂ Air SfafL and this compromilse satlsfactory to
all concerned %nd we were going qﬂad Wi tn that understanding.
However, Hale, belng most consclentlous, felt that as 1t was
the Council's funds that were wholly nvolved, eur letter te
Tqu“qenAo offering him the poslition, should deflnitely state
that his ”OP“ was primarily to be in onuuuuion with all of
the detalls of the telescope design.
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Timoshenko, belng equally conscientious, felt
under the circumstanc his would requlire all of
he were to be held "oponsible for all the
that he would have to drop his present work
of lectures he is interested 1n giving, and
cessary to de 1 the offer.

Actually, we proposed to use Timoshenko in a
consulting capacity on the uglescope, but not utilizing
of hls time, not requiring him to sit down at a drafting
board to check all details, but allow him time to carry on

o

some of hils regular work

nisunﬂerstanding, apparently we will
noshenko out here now for the first
Timoshenko in Ann Arbor
Llch explained why he did
asgs given above., Since this
mmunlcated with him informally
ghted to come out provided

ould opera as he had ginally understood, that is as
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July 11, 1935

Dr, George E. Hale
t. Wilson Observatory
a

i

‘asadena, California

-y

Dear Dr., Hale:

You no doubt heve read press accounts of the severe
floods 1n this dlstriet which have caused great damage along
the Chemung river and tributeries., The flood waters reached
levels consideradbly higher than previously recorded, inundat-
ing our "caves" and basements. Our greatest concern was, of
course, for the 200 inch disc and I am writing to assure you
that it is safe.

As ston as there was an indication as to the sever-
ity of the flood, steps were immediately taken to protect the
rooms housing the electrical annealing equipment, Tile and
wood barriers were erected and these reinforced by sand bags
and clay, some fifty tons of sand being used. Pumps were con-
nected, not only our own, but two fire engines from the City.
The water rose with extreme rapidity, however, and notwithstand-
ing these efforts we could not prevent the water from rising in
this area. We therefore decided to move the electrical equip-
ment to a higher level to prevent demage and this was done
successfully. This necessitated disconnecting the annealer and
of course we lost some temperature. Based on Dr. lic Ceuley's
calculations, this loss in temperature could not possibly cause
damare to the disc., The temperature 1s being brought up at the
same rate as 1t was lost, and when regeined the disc will be
cooled asccording to schedulé. This will extend the annealing
time somewhat, possibly a week or so, but the ultimete degree
of annealing should not be affected.

At the peak, the flood water was still some seven feet
below the bottom surface of the dise. The bed plate of the
hoist was thus some four or five feet above the water and con-
sequently this equipment suffered no dsmage, Altogether we con-
sider that we were fortunate in having passed through this
emergency without loss of the disc and equipment. For this we
are grateful to Dr. Me Cauley and the workmen who gave thelir




Georce E. Hale

averting a real catastrophe.

W#ith kind regards and best wishe

Sincerely yours,

d. C., Hostetter




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY S ‘Lember 6, 1980

s R e

Dr. Max Mason, President
The Rockefeller Foundation
49 West 49th Street

New York, New York

W w

x n i n
ear Max: Loy 0G0
) 7] f

I imagine that you are about getting back to New Yorl
and hope that you have had a pleasant vacation. Most of the
people here are getiing back; Hale is again in Pasadena, and this
should mean increased activity.

b

My program of the things that I felt should be accomplished
during thls Ilscal year is well along and, I belleve, will be com-
pleted on schedule. This will mean fthat I will have water storage
in, pump and pipe line, house completed for our resident inspector
on the spot to look out for tue rect of the ou17dlnr, and some Taly-
ly good idea as to the foundatlion conditions for the dome. We have
completed an accurate supvey of all the esse ntidl part of our hold-
ings, and as you know, I believe’we have obtained all the land it
seems we would need., The road situatlion seems to be cleared up:
the road up the mountaln and across the mountaln, are both golng
forward.

The one-tenth scale model 1s progressing and the tube 1is
about completed. We will soon have to be thinkin@ as to who will
manufacture the tube and mounting and under what arrangements,
There 1s one comblnation very much interested, and that 1s, Babcock
& Wilcox Company and the Baldwin-Southwark Company. The general
managers of both of these compaﬂles have been out together with
their consulting engineers, and thils particular combination is
present making the mlirror cell for us - which 1s needed soon be
cause 1t is also used as the table for the 200—1nch grinding me
Another lo gical company, because of locatlon, experlence, and
facilitie ig the Westlnﬂaouse Company. Thelr pfeSidePt Mr
was out nef" about a month ago. MNMr, Hodgkinson, thelr chief
ing engineer, and Ormonéroyd in charge of theilr mechanical
laboratories, are arriving on Saturday, 7 September. These
have a dual purpose; first, we get considerable advice and
tion from them, second, we give them a falrly good pilcture
problem go that they can understand what would be involved
they should become a manufacturer of parts.

I think that when we get into our : n the
are developing a final deslgn based on these test or ra
fylng the design from which the model is made, by these t
will be desirable to have a representative of Llc company
eventually manufacture, working with us. Therefore bodsc e within
the next six months, it will DlOJﬂQly be necessary Lo determine who

1s %o be the manufacturer of the tube and mounting.
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Copy for: lMessrs. G.V, MeCauley
Qe Gag

W{%«ﬁ* i{; g,wm e e
1T 15! h ’

g T alff
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Refe. Your latter O Septenber 1935

Subjeet: 200=-inch Telessope, Crating of dise for
shipment, and disposal of first 200-inch
diso,.

] Ty e P o 6
e HOBLVE .yb\}.a. »

We have checked over Cauley's report of 350 August,
rwarded with your above reiﬁ"fzmﬂw letter, and feel that the
plans you gre now making for the erating and ghipping of the
200=4nch disec is w.iti:;;fmmwry, I presune that we will have someone
at Corning before shipment is actually made, but at any rate
the ora ting will be em"ﬁmlly i‘:&}aﬁ‘z sked by you and any changes that

WaILA

necessary will be made before zm ent .

Regarding dispo sf’xtma of the first 2 {36}»1:1&2 disc, I have
discussed this with Anderson and we feel that final dispoasition of
this dise cannot be determined at this time. It seens lozieal to
place this at sone semi-permanent loecation where 1% will not need to
be moved again in the nwr future, and %o hold it there until work 1
well "'-;mvz;; on the pre: This would indicate that 1t should
0@ held at% Corning f»;r m‘t least a couple of years, although I "‘}rem
sume we would be interested if you ever have any suggestion 10 mak
as 0 pormanent dlsposition of it.

With best regards.
Very sinceyely,

glhowell
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NOV =8 1935

CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY N O October 1935

My

Dr. Max Mason, President
The Rockefeller Foundation
49 West 49th Street

New York, New York

I plan to start east about the 18th or 20th of
golng first to Philadelphia. I want to check on
a011ns work that the Baldwin Company 1s doing on the
from there to see Zworykin of RCA at Camden;
: perhaps to SKF regarding bearing matters; last to
discuss possible arrangements with Webtlurh01ae company.
I presume all of this will take four or five days, and then
I will come on to New York to see you and Ford, etc., I plan
to return west via Cornﬂn;, Cleveland and Detroit; will prob-
ably pick up a new Ford in Detroit to drive back from there.

I can come to New York any time after my arrival
in the east, so if you have any particular days when your
work load 1is lighter and will let me know, I will accommodate
my plans to fit yours. I should arrive in Philadelphia about
24 October, and if I don't have word from you before I leave
I willl let you know an address that will reach me there.

Among other things, I am hoping that I may persuade
you to come west sometime thls winter, if not in the immediate
future.

news here,

There is no par .r
1 1t and some pr@ress

nl
LA <
are strailghtening themse o1

-
L
ves
With best regards.

Very slnecerely,




CARNEGIE INSTITUTION OF WASHINGTON
MOUNT WILSON OBSERVATORY
PASADENA, CALIFORNIA

October 17, 1935

M WA

Dr. Max M

President Rockefeller Foundation
49 Vest 49th Street

New York.

Dear lMason:

At a meeting of the Observatory Council held
yesterday a tentative budget for 1936 was discussed. The
large items presented by Capta in McDowell, covering work
on Palomar and the greater part of the construction of the
200-inch telescope mount ing (excepting design and Corning,
which appear under separate headings) totalled $609,000.,
meking the entire net budget for 1936 about $800,000, with
the Cormning work fully paid for. These figures may be
somewhat altered after MeDowell's trin easts He plans to
leave tomorrow, and to see you in New York.

Iy health is improving decidedly, as the result
of the treatment I am receivine, However, as this should

be coninued without break for some weeks Or possibly months,

i
I my not be able to come east this year. I shall come, nNever-
theless, if this is feasible, llcDowe 11 can give you most of
the information now awailable on the situation here and at
Pal omar.
{indl; } latest date at which our 1936
budget can be presented ir me for your December meeting,

Yours very sincerely,
7 /éek
¥ ( e

- ettt 7 el AP
S adrerd. i
5 4z .




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

october 8, 1935

Dr. Max Mgson

President Rockefeller Foundation
49 Vest 49th Street

New York.

Dear lMason: Yoo e ni o

A series of attacks of vertigo, which made it nec-
essary to cancel my proposéd trip abroad, may prevent me from

coming east this autumn. I don't think these attacks are dan-
gerous, but they come suddenly, without warning, and lay me up
for some time. S50 I am hoping that the treatments I am now
taking may obviate them in time. If possible, I shall still
come on to see you and Arnett before very long.

licanwhile I am sending you a reprint of a paper on the new
Observatory. It was written in March, before we had aequired
the property on Palomar, where all seems to be going well. McDowell
is doing a first-class job, and I am very glad we got him. He is
sometimes inclined to go a little faster than funds or legal ar-
rangements regarding property acquisition allow, and of course he

has still to learn some of the astronomical requirements and con-
ditions which Adams and Anderson and I have only acquired by the
whole of our experience. But he is an able and conscientious
worker, with a host of valuable acquaintances and experiences in
the engineering world, and I do not think we could possibly have
found & better man for the job. He will probably come east before
long and give you many recent details of progress. Perhaps he
thinks I am too anxious to check conclusions and to keep costs as
low as possible, but we are good friends and have quarreled about
nothing. 50 I sincerely hope the Navy will let him stay here until
his work is completed. Progress is necessarily slow on a job of
this kind, and I don't blame him for attempting to speed it up,
though we have had to learn by bitter experience, both at Yerkes
and NMount Wilson, that we can't always push things as fast as we
would wish. I greatly hope you will use your influence with the
Navy, if necessary, to extend his leave.

We are now working on our budget for next year, and will
see that you and Arnett get it in time.

With best regards,

Yours ever,

corrections were not made in th¢ reprints. Palomar is 5600 ft.
Ross's new correcting lens should give photographic star images
n diemeter when the seeing is good.







CARNEGIE INSTITUTION OF WASHINGTON

/CIS/I/C/) JNT WILSON OBSERVATORY

473 / ¥ L

IPASADENA,CALIFORNIA

October 17, 1935

o trevod KPRt Y
President, General BEducation Board
‘est 49th ereet

Dear lr.

2 the Council held
ywst rday a tentative budg 10”" was i S hhfﬁo, The
¢ items p nted 1 ‘ “cﬁowell, ocJerln" work on
! at,* part of tn@ cor et i 200~inch
’. aprear
‘ 609,000, , making the entire
net budget : 1936 about 3800 ), with the Corning work fully
paid for. These figure :?;* ol mewhat altered after lMcDowell's
trip east. He plans to leave tomorrow, and to see you in New York.

y health is improving decidedly, as the result
of the treatmen am receiving However, as this should be con-
tinued without break for some weeks or possibly months, I may not
be gble to come east this year. I shall come, nevertheless,
this is feasible. licDowell can give you most of the informat

now available on the situation here and at Palomar.
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Kindly let me inow the latest date at which our
1936 budget can be presented in time for your December mesting.

Yours very since

o
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY AT 1’:7',;"Uétober 1835

{L, :{; , , P 19 i ea | & L} } Y ﬁ‘:
Dr. Max Mason e |

Rockefeller Foundation Pa O3 i

49 West 49th Street s f

New York, N,Y, = e

|
|

Dear Max: ’“~4w~~ﬁ4_meh

I am leaving for the east tomorrow, but not
making a particularly fast trip so am not certaln of
arriving in Philladelphla before 24 October, as men-
tioned in my previous letter, While in Phlladelphisa
I may be reached c/o Mr. G. H. Froebel, Westinghouse
Electric & Mfg. Co,, Lester Branch P.0., and have
thought that I would go to Washington before comlng
to New York, which would put me in New York on
Thursday or Friday 31 October or 1 November. However,
I ean come into New York on Monday 28 October 1f that
would better suit your plans and go to Washington
later.

I thought that I would stay in New York
until around the 5th of November and then go to
Corning, Cleveland and Detrolt.

I am wondering i1f you and Brook would be
interested in going to the Navy Princeton game to be
played in Princeton on 2 November. At any rate I
have put in for four tickets to be sent to me 1in
your care., Also, I have given your office address
so, 1f any mail comes for me will you have it held?

With best regards,

Very sincerely,

Aoda

AIR MAIL

CSMcD:hb
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N.Eng. 95-C

ADDRESS INSPECTOR OF MACHINERY, U.S. NAVY
AND REFER TO NO.

00/McD (2695) MeD/GAG
: NAVY DEPARTMENT

Enclosures BUREAU OF ENGINEERING

OFFICE OF THE INSPECTOR OF MACHINERY, U.S. NAVY
Westinghouse E lec. & Manufacturi ng Company,
Essington, Pa,

25 October, 1935,

P An
i\

72635 a4l

Dr. Max Mason, President,
Rockefeller Foundation,
#49 West 49th St.

New York City,N.Y.

Dear Max:=

As you will note, I have arrived sarfely in the East., I will be
here in Philadelphia and in Washington the rest of this week and
the early part of next. I plan to be in New York Thursday morn-
ing and if your plans will permit, and you approve of the suggest-
ion, I would like to have you reserve luncheon on Thursday so that

we could meet Mr. Merrick, President of the Westinghouse Company
and Mr. Robinson, Chairman of the Board of the Westinghouse Co.,
about one otclock in the Rockefeller center building.

The Westinghouse Company are, in my opinion, one of the candidates
to build the Telescope tube and mounting. Mr. Merrick has been
in Pasadena and he is somewhat familiar toa with the studies that
the Westinghouse engineers have been making here on same of our
problems. I do not propose to go into any discussion with them
as to the building of the telescope at this time, or invelve you
in any such discussion, but thought that probably you would enjoy
knowing them and see what their attitude was toward undertaking a

part of this project.

I will call you up when I arrive in New York and hope that if you
cannot make this Thursday meeting that I can arrange to see you at
such time as you are going to be G*G?q%y@dp‘

With best regards,

Very sincerely yours,

‘McDowell,
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

October 29, 1935

Dr. Max Mason

President Rockefeller Foundation
49 West 49th Street

New York.,

Dear Mason:

I was much pleased to receive your very kind
letter. McDowell expects to be in New York this week, end
I hope you and Arnett will tell him of the date when the
budget should reach New 3lork, as we need the information
McDowell is now collecting in order to check and complete
our figures.

You will be glad to hear that the remarkably short-
focus spectrograph lens (£/0.36) designed for us by the British
Scientific Instrument Research Associstion has prowed to be
fully equal to their expectations, It is about four times as fast
as the Rayton lens (hitherto unequslled), and for certain clesses
of work it will be invaluable., It covers a long range of wave-
length, its field is flat, and its definition excellent, Its
only limitation will be determined by the brightness of the gen=-
eral sky background, which on Mount Wilson is decidedly greater
then it formerly was, because of the enormous increase in the
number of lights in the Valley. Palomar is free from this diffi-
culty, end the sky is consequently much derker and purer, though
in long exposures the continuous aurora may possibly produce an
sppreciable darkening of the plate near the H and K lines (used
to measure the radial velocities of the minute remote extra-
galactic nebulae), However, we have certainly made a good in-
vestment in this lens,

I have hed no more vertigo but doubt whether my physician
will let me go east this year.

With warmest regards
Yours very cordi

GEH:G




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY Octoke r 29, 1935

Mr. Trevor Arnett /W?Qﬁﬁ.
President General &ducation Board
49 West 49th Street ‘
New York,

(Py/
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?‘i,’jh 61
Dear Mr., Arnett: s Vs

Thenk you for your very kind letterof October

FE e

-y f\r Mg,
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23, My physician still thinks I should not go eest‘fqr gome

% ¥ p

'

~ L

time, though I am holding my own, so far without another at-

teck of vertigo, under the specisl treatment he is giving me,
Captain McDowell should be in New York this week, and I
hope you will emphasize to him the importance of reaching
here in time to sid us in preparing the definitive budget early
enough to meet your needs, He is getting much new information
necessary to its completion, and the Observatory Council always
endesvors to give you the most reliable figures obtainsble,
With cordial regerds,
Yours very sincerely;

e <& Hake

F27

GEHXG
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1936

GEORGE ELLERY HALE
PASADENA, CALIFORNIA

Mount Wilson Observatory
November 13, 1935

Dr, Max Mason
49 Vegst 49th Street
New York.

Dear lason:

As one's years increase in number disappointments
and regrets multiply. But while I had heard from Millikan
that you have been thinking of retiring, I was not prepared
for your letter resceived yesterday.

To say that I regret your decision is to put it far too
mildly. The faect is that with you absent Rockefeller Center
will never seem the same. I have greatly missed Wickliffe
Rose and others I used to meet at the Rockefeller offices, but
in your case something in addition to friendly regard is in-
volved. This includes not only your cheerful optimism and
enthusiasm, but also your full scientific understanding of
the many problems we have discussed in recent years. Nothing
can replace this, though we are fortunate indeed to have such
a good friend and supporter as Arnett still available. I can
only wish you an¢ interesting and satisfactory future, and
trust sincerely that you will come to Pasadena in January,
especially as two more (less severe) attacks of vertigo since
I wrote last will prevent me from going east this year.

Adams, Anderson and I had a full discussion with McCauley,
all the evidence, including the work done on the 120-
other mirrors here, we fully believe that the new
00 will serve our needs. In fact, if further defects
do not appear below the 3 5/8 inch surface, and if no magic
mirror defects develop in the figuring (they ought not to) we
believe the thinner solid portion of the mirror will prove an
advantage. MNcCauley is returning by way of the University of
lMichigan, in order to consult Timoshenko, and we hope to receive
e favorable report before long. Perhaps MeDowell may also bring
some further information with him.

I thinc I wrote you that the English £/0.36 lens has turned
out to be a remarkable success, setting a record for all such
optical combinations. It is about four times as fast as even the
Rayton lens, which itself set a record.

Looking forward to seeing you in January, and with a thous-
and thanks for all your unfailing interest and help,




FORM 198

INTERVIEWS:

1
] 3 5 o+
1 "“‘T"V"l':r 11t e ( : ht

pbudget estima




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

November 22, 1935

AIR MAIL Wir/
Duplicate by regular mail A‘( W S sv(}?.g:;vg 5“’

Mr. Trevor Arnett AYMT
President, General Education Board
49 West 49th Street {f{ = DICUY
New York, e

Dear lMr. Arnett:

The Observatory Council met yeste rday and decided
to propose the enclosed budget for the year beginning January 1, 1936.

The considerable increaseé in the total new appropriation requested
is the result of Captain McDowell's trip. He found that costs are in-
ereasing, and that it is therefore advisable to enter into agreements
for construction as soon as possibles By securing certain guaranteed
maximm figures in these agreements we hope to save money. Some of these
agreements, covering large items such as the tube and major portions of
the telescope mounting, msy not be completed during 1936.

There are other items in the enclosed budget which should be ade-
quate for the purposes named, while allowing some chenges of procedure
if further comsideration should make them necessary, Thus, while a care-
ful comparative study of sources of power has already been made, we have
not yet decided whether it will be best to enter into an agreement with
an electrical company to mn a power line up Palomar Mountain from the
hearest line available in the valley, or to establish a complete self-
contained Diesel power plamnt of our own, On Mount Wilson we obtain power
from a line installed by the Edison Company, but we also have a plant of
our own, which serves for power, water and light when the power line from
the San Gabriel Valley is (rarely) put out of commission for a time by the
heaviest winter stoms. In any case, a power plant of some kind will be
needed on Pglomar Mountain, but its exact capacity has yet to be deter-
mined in the light of further study.

In general, this budget is intended to cover expenditures necessary
during 1936 and to provide for certain commitments which should be arranged

SO0n.e
I hope that you and Dr. lason can visit us this winter, especially as
the nature of some of our problems can be most clearly seen here =nd at

Palomar Mountain,
I am sending a copy of this letter to Dr. Mason.

Very sincerely yours,




CORNING GLASS WORKS

CORNING, N. Y.

In reply refer to:
Dr. G.V. MeCauley.

Dr. J. 4. Anderson,
Observatory Couneil,

Calif., Institute of Technology,
Pasadena, Calif,
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where 4q is the uniform load

@ is the radius of the plate

h is dits thickness

N
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D is the flexual rigldity and is given by the sxpression

ER®

D' shame

12(1 - u® )

wherein 2 denotes Young's modulus for the material in the plate,




From the artiecle by Russell it was found that experimenteal
results had been compared with computed values from a formula by
o Ao Clemmow. This formula is, in the nomemelature used above,

4 2
P a 8 (3 - u) h
d‘"‘%ﬁ‘l*“‘? ‘{'ﬁ, VI S S

Values of the deflection of a 5" steel plate of various
thicknesses when clemped at the edge and loaded with 1,000 1bs, per
8q. in, uniform pressure are given in the table below.

Ratio of Deflection at Center

Radius Heasured Computed (in.)
Thickness to {in.)
of plate Thickness by Russell Timoshenko Clemmow
(in,) (1) (2) (3) (4) {5)

«03100 «03518 03320
«00443 «00444 +00446
«001576 +001462 +001474
+00074 +000703 +000713
+000487 +000416 +000428
«000287 «0002807 «0002874
+000203 »0002066 «0002124
+000150 0001614 «00016685

E 8 39;55 Ib.a/inz

u = 2686
s giien by Russell

The values in column 3 are as measured and reported by
Russell., Those in column 4 are computed from the formula by
Timoshenko and those in column 5 are gcomputed by the formulas of
Clemmow, It is to be observed that the computed values by both
formulae agree quite well with the méasured values. The greatest
OGiserepancy is for the thickness of ,3" or for a ratio of redius
to thickness of 5, 1In all probability there may be a misprint of
the measured value as given by Russell, It is to be observed also
that the agreement between measured and computed values is somewhat
better when the computations for the deflection are made with the




formule by Timoshenke for discs whose ratio of radius to thicke
ness is less than 2.5,

Considering the deflestions of the unsupported areas of
the 200" disc as being the mean of the deflections for a eircum-
soribed and an inseribed eirele respectively, we find the eircles
involved t0 be of radii 8.85" and 8.41", The ratio of radius to
thickness for thicknesses ranging from 3-5/8 to 5" will lie be-
tween limits of 2.44 and 1.38, Consequently computed values of
the defleetion should be expected to agree fairly closely with
&ovual values in the case of the 8-~5/8" thickness and will be
somewhat too high for the 5" thickness in the cese of the in-
soribed ecircless The discrepancy between computed and aotual
values for these retios of radius to thickness should, however,
be less if computed by the Timoshenko formula, This computation
is shown in the table below,

Defleotion of 200" dise during grinding as function of
thickness,

Defleetion Deflection Nean
of of Deflec- 2
Thickness Ci#rcoumseribed Inseribed tion a(1bs/in*)
of slebd circlg Cirele
(1) 10-8 (in,) 10" (in)) 1076 @n.)
(2) : {3) {4)

(5)

3.625 2,485 985 172 W32 + ;200
4.0 2.8 +95 1.54 ' 324
425 1,795 747 1.2 , +364
5.0 1.570 +657 1,11 +405

above assumes Es 9‘28 x 108 lbu«/inz

e eiB

&8 best available velues for Pyrex dise glass,

Column 2 gives the deflection for the eircular plate eire
cumscribing the unsupported area., Oolumn 3 eontains the deflections
for the eireular plate of the inseribed areas The figures in column
4 are the means of the deflections in columns 2 and 8., The uniform
load shown in column 5 is made up of the weight of the g inding tool
which is computed to be .32 1bs./sq. in, end the welght of the glass
for the various thicknesses. It is to be observed from these figures




that the mean deflection is of the order of 1/12th of a wavelength
for the B3-5/8" thickness and of the order of 1/20%h of a wavelength
for the 5" thickness. Comparing these figures with the computed
deflection of the 30" ribbed dise given in the table below we see
that the deflection of the 200" disc with a slab thickness of Be5/8"
would be approximately the same as that of the 50" dise whose slabd
thickness was slightly more than 8/4",

Deflection of 30" disec aurihg grinding as funetion of thickness,

Deflection Deflection
Thioke of Cire of Mean
ness cumseribed Inseribed Deflection q ("lbs/in8 )
Ciresle Cirele
{in,) 10-8 in, 10~6 in, 10°8®  4n,

045 7454 1,568 4455 »18 + 04

+78 24,676 6338 1,65 +18 + 06
1.0 l.388 540 +849 +18 + 08
1.0 <608 «178 «093 «18 + 18

above assumes E s D28 x 10& 1bs./1na

u s .18

as in previous table,

We have been informed thet the slab thickness of the 30"
disc was thinner at some places then at others. My recollection is
that the thinnest sections were said to be less then 8/4"., Aotual
experience with the 30" has indicated no trace of the Japanese effect
in figuring. Accordingly 1% would seem that there could be no
possibllity of danger from this source with the 200" even if a thicke
ness of 5-5/8" were selected for the finished slab,

A8 a further comparison a computation was made of the de-
flection of a 60" mirror supported at the edge. A thickness of 10"
was assumed for this dise, For a plate supported at the edge instead
of being clamped the deflection at the center is approximately twice
that for the clamped edge glato, Agcordingly the computed defleetion
was found to be 8,74 x 107° inehes or nearly & half wavelength. This
would represent the distortion of the 60" mirror unless some form of

support were provided at its backs




These figures are presented for your further consideration
regarding your decision to proceed with work yet to be domne on the
dise, Ve have proceeded with the further inspection of the dise in
its mold, with the removal of all minor abrasions from the surface
and with a single measurement of strain at the extreme rim of the
dises Our inspection shows no defeets in the body of the dise, the
removal of further abrasions does not alter the aveilable thickness
of the finished slab which was determined by the two major ebrasions
previously reported, and the measurement of straln gave a birefringence
of only 206 mp per om, at the extreme rim which ie of the seame order

as the disespreviously made and shipped,

if in the 1ight of the figures presented here there is no
reason in the minds of the members of the Observatory Council to de-
part from the gourse agreed upon, we will proceed with that program,
We are in readiness now to remove the mold and proseed with the
¢leaning and final iunspection of the diss; but will await your cone
firmation after a study of the report here made,

Yours very truly,

77 X
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Physlieal Laboratory.

Dr, G.E. Hale

Dr. Max Mason

Dr. Adams

Capte Cuo8.s NeDowell
Dr. 4. Le Day




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

November 23, 1935

Mr. Trevor Arnett

President, Genersl Education Board
49 West 49th Street A
New York., AN

Dear Mr. Arnett:

In the haste to get the budget figures in
proper statement form to reach you Novemter 25, a discrepancy
crept in, due to en error in tremnscription. I am therefore en-

closing correctéd sheet, to replace the first sheet of the budget
meiled you last evening.

I am also sending & copy to Dr. Mason,

Very sincerely yours,

P
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Mr. Trevor Arnett
President, General Education Board
49 VWest 49th Street
New York.
My dear lr. Arnett:

I owe you a word of explanation regarding
the proposed budget, of which I sent a corrected first sheet
Saturday.

On Friday, while checking the figures, I had a slight
attack of vertigo, the curious trouble which has pursued me
since last spring. By waiting quietly I recovered in time to
sign my letter, but I was unable to compare and check all the
figures with our notes and recordss The revised sheet sent you
Saturday was gone over carefully by Dr. Anderson and my Secretary,
and I think it was correct in all respects.

By that time we had received a telegram from Corning, saying
that after another critical examination of the 200-inch disk and
s recalculation by Dr. McCauley, they were convinced that this
disk will prove satisfactory. Dr. McCauley's full report came
today, and we are all confident that unless unexpected defects
appear after complete removal of the mould, the disk will reach
our highest expectations. The budget sent you assumes this will
be the case, and the amount inserted for Corning should therefore
clean up our indebtedhess to them, including their 10 p/c profit,
togethe r with shipping exvenses and insurance.

I understand that a copy of Dr. McCauley's technical report
was sent to Dr. Mason, who has perhaps had an opportunity to ex-
amine it by this time.

Very sincerely yours,

o
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‘nipbuiliing Company, had Dlllb the mounting and the tube for the

60-inch, and the Bethlehem Shipbuilding Company at Qulncy, Mass.,

had done similar work 1n connection with the 100-1inch at Mount

Wilson. The class of work required is, in general, along the llnes

used in large cﬂlpbui15ing, except that greater preﬂision and ac-

curacy 1s necessary, and the equipment avallable at the large ship-

vards makes them somewhatl a ndtural source of manufacture of such

structures, Their englneers and consultants should have informa-

tion and data that would be of considerable int

D”P*lOuLd“ problem, Therefore, plans of the

were sent t Mr. Wylie Wakeman, Vice-Pres, F

the R@Tﬁlehnm Shipbuilding Company, and Mr,

of that Company; also, to Mr. Homer Fergison, P‘GS?dQnL

Newport News Shipbuilding and Dry Dock Company; Mr. J. F. lMetten,

Presidep of the New York Shipbuilding Company. All of the above

named men were personally contacted and the problems gone over with

them in detall, as well as ®ith Mr. W. W. Smith of the Federal

Shipbuilding Jomwnpg a subslidiary of the U. S. Steel Company. All
the above companies made exhaustive studles of our plans and sub-

deteileﬁ repor giving their comments.

£
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Plans of the 4 eret VT ﬂanntinfs were also shown to
and discussed with M rs Wle cekman and Stevens of the
General Electric mpa and Thelx comments and recommendations
were gladly glven, based on the: xnprience in welding and machin-
ing heavy structures f he 6 ical development work in Russia;
with Mr. Mildon, .ik‘ resident and ”ﬂﬁPP87 Manager of the Westing-
house Plant in Mr. H tinson, Chief Consulting

Mechanical Eng*ne~r of { stingh <A with Hr. H. P, Schmidt  Con-
sulting Engineer, and lr. J. Ormonﬂrﬂfi of the Mechanical Res
Dept. of Westinghouse. Later, with Mr. Mer President of the
Westinghouse Electric & lifg. Company, and wi ﬁ. ¥. B. BHarmon,
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Vice-President of the Baldwin thwark Corp. at Eddystone, Pennsyl-

vanla, also with Mr. Kruse of tha ompany: wjth Mr. M. B. Butler

Jr., Vlice-Presldent of 3udd Nfg Philadelphia in con-
ection with the possit 1v 1se of stalnless or other alloyed

s*@rlﬁ in this uOﬂSbe“tlQW, 1 consulting

englneer of the U.S. Steel Company, in connection with

alloyed steels. Wi*h Dr. John Johns ectﬂw of Research of

the U. 8. B8teel Company, anh Dr m°lﬂ Metallurgist of that

Company. With Isaac Harter, Vice-Presid of Babcotk-& Wilcox

Company, Mr. neg, Toner‘l Manager of pecial Production,

that Company 10 had charge of their work Boulder Dam,

with Mr. Rliss a Mr. Burrell of W Swasey Company.

Mr. Otlis Hovey of the American Bridge Compa With R}.

Sykes, Ass't to the President and General ager of the

Steel Company, and with quite a number of representative,

engineers, the following of whom gave particular study ano

on our o”onn ed designs,
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CorNING GLAss WORKS

CORNING, NEW YORK
%)

DEVELOPMENT EXECUTIVE COMMITTEE
AND
ALANSON B.HOUGHTON

RESEARCH December 4, 1935 ALEXANDER D.FALCK

DEPARTMENT GEORGE B HOLLISTER

Dr. Max Mason

President, The Rockefeller Poundation
49 West 49th Street

New York City

Dear Dr. Mason,

Sunday, December 8, has been designated
as the date on which the 200-inch disk will be
officially shown for the first time. I communicated
with Dr., Hale suggesting that he or some of his
group might wish to be present, and I am now writing
you asking whether we may have the pleasure of
having you with us at that time. Invitations have
been extended to representatives of various press
services, and no doubt some of these will be present.
There is nothing spectacular at all in what will be
shown but since you were unable to attend any of the
casting operations, we hope that you can make
arrangements to join uson this occasion,.

Sincerely yours,

Jég: Hostetter
Director, Development & Research

JCH:FRF
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r. George &, lale

Astrophysical Observatory
California Institute of Technology
Pasadena, Calif.

Dear Dr. Hale,

i believe that »re. MaCauley Sook care of the guestion
regarding freight rates on the 200-inch disk raised in your
letter of December 17 during my sbsence from the eity. If there
is anything further thet we can do 40 expedite a final decision,
please let us know. Incidentally, we are still awaiting word
from you ag to the final routing on the disk.

ve sent forward $o Sir Richard Gregory the photographs

that you requested. We should like very much to have a small
number of the reprints of your article which will soon appear in
flature.,

Inassmch as the 200~-ingh digk is spproaching ite final
phages es far as Corning is concerned, we decided %o safeguard
your interests and our own in this disk by placing an all coverage
insurence policy on 1%, insuring California Institute and Corning
Glass Works against loss during the peried of cleaning out the
gores, ingpecting, orating and loading on the ¢ar. The cost of
this insurance was indeed nominal, costing but $8600 for {100,000
goverage. I know that you will agree with the logic that led %o
this action. We assume, of course, that the insurance that you
will place on the disk will take effect immediately when 1t 1s
loaded on the car in Corning.

I wish to take this opportunity to wish you and your
golleagues a very happy and prosperous liew Year.

Sincerely yours,

J+Cs Hostetter
DPirector, Development & Researach
JCHiTRP
o= (VileCauley
JTLAttleton
Taxliason v
ALDay




CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

ASTROPHYSICAL OBSERVATORY

, December 30, 1935

Mr. We W. Brierley

Seeretary, General Education Board
49 Vest 49th Street

New York.

My dear lMr. Brierley:

Thank you for yow letter of December 20, ;

e v

7‘ Ba AA o

informing me that the Executive Committee of the General Educat\,io;b

Board has appropriated $1,229,673.67, or as rmch thgreof as may

be needed, to cover the itemized budget of the Astrophysical Ob-
servatory for the veriod from January 1 to December 31, 1976,
as requested in my letters of November 22 and 23. This will enable
us to carry out a large amount of work and, we hope, t0 save money
by taking advan tage of present opportunities.

Believe me, with kind regards and best wishes for the New Year,

Yours very sincerely,
,v*’"'




