Hale Telescope and the 200" Disk: Prototypes, Failure, and Success

A Guide to Resources

Rakow Research Library

The Corning Museum of Glass

California Institute of Technology. Dedication of the Palomar Observatory and the Hale Telescope, June 3, 1948. Pasadena, 1948. 33 pp.

<Cage: QB82.P18.C15; Microforms: F-752>
Corning Glass Works. The Mirror of Mt. Palomar. Corning, NY: Corning Glass Works, 1953. 7 pp.

<Cage: QB82.P18.C81; VF: Telescopes-Palomar>
diCicco, Dennis. "The Journey of the 200-Inch Mirror." Sky & Telescope, v. 71, no. 4, April 1986, pp. 347-348.
Fassero, James Sebastian. Photographic giants of Palomar; drawings by R.W. Porter. Los Angeles: Westernlore Press, 1947. 60 pp.

<Cage: QB82.P18.F24>

Giants of Palomar; drawings by Dr. R.W. Porter. Revised ed. Pasadena, CA: California Institute of Technology, 1983. 64 pp.

Notes: Text revised in 1983 by the staff of Palomar Observatory.
<Archives: Pendergrast, Range 11, Bay C, Shelf 3, Box 18>

Florence, Ronald. The Perfect Machine: Building the Palomar Telescope. New York: HarperCollins, 1994. 451 pp.

<Stacks: QB82.P18.F63>
Hostetter, John C. "200 inch disk–Pouring." Corning Glass Works, 1934. 12 pp.
<Documents: 91.1>
Hostetter, John C. "The casting of the 200-inch telescope disc." Journal of the Society of Glass Technology, v. 20, no. 8, August 1936, pp. 115-116T.

Jones, H. Spencer. "The 200-inch Telescope." Proceedings of the Physical Society, v. 53, 1941, pp. 497-516.
King, Henry C. The History of the Telescope. Cambridge, Mass: Sky Pub. Corp., 1955.

Notes: Hale Telescope at Mt. Palomar, CA: pp. 401-415.

<Cage: QB88.K52>
Leyson, Burr Watkins. Marvels of Industrial Science. 1st ed. New York: Dutton, 1955, 1957. 189 pp. Notes: "The marvels of modern glass": pp. 84-109. "The marvel of Palomar Mountain": pp. 110-126.

<Cage: T47.L68>

Learner, Richard. "The Legacy of the 200-Inch." Sky & Telescope, v. 71, no. 4, April 1986, pp. 349-353.
McCauley, George V. Corning Glass Works and Astronomical Telescopes. Corning, NY: Corning Glass Works, 1965. 139 pp.

<Cage: QB82.P18.M12; Microforms: F-15313>
"Mirror, Mirror, Off the Floor." American Glass Review, v. 119, no. 3, Nov/Dec 1998, p. 7.

Notes: 200-inch blank twin of the Hale Telescope lifted to accommodate construction of new Optics gallery at The Corning Museum of Glass.

“Original 200-inch disc goes on public exhibit.” Glass Industry, September 1939, pp. 339-340.

Notes: CGW puts disk in Centerway Square.

<Microforms: R-359>
Rhodes, Richard. "Reflected Glory: How They Built Palomar." American Heritage Invention and Technology, v. 1, no.1, Summer 1985, pp. 12-21.
“The 200-inch disc is completed.” Glass Industry, January 1936, p. 9-11..

Woodbury, David Oakes. The Glass Giant of Palomar. New York: Dodd, Mead & Company, 1953. 385 pp.

Notes: First published in 1939. Includes some possible errors.

<Cage: QB88.W88 1953>
Wright, Helen. Palomar, the world’s largest telescope. New York: MacMillan, 1953, 1952. 188 pp. Notes: Filmed from a borrowed copy. CMGL now owns.

<Cage: QB88.W94; Microforms: F-1557>

CMoG does not have:

Clark, Bob. et al. "The Palomar Observatory Project." Unpublished Report, files of the Palomar Observatory, 1983.
References from 1930s-1940s:


A combined bibliography of several lists, including one compiled by George McCauley (Sept. 20, 1943) and the other by the Laboratory Library of Corning Glass Works (4/17/46). Information cited as given; article titles and pagination sometimes missing. Some of the articles may be in the library's vertical file, or McCauley's archives, but not all are available at the Rakow Library. (Articles which appear in the above bibliography are not included). The original bibliographies have been filed in the library's Corning Glass Works archives boxes.

Adams, W.S. "200-in. telescope." Nature, v. 143, February 25, 1939, pp. 317-320.

Anderson, J.A. Scientific American, January and February 1942.

Anderson, J.A. Journal of the Royal Society of Canada, 1942.

Anderson, J.A. Alumni Review, California Institute of Technology, 1942.

"Casting of a reflecting lens." Science, n.s., v. 80, supp. 8, October 19, 1934.

"Casting the world's widest eye." Scientific American, v. 152, Feb. 1935, p. 62.

Day, Arthur L. "Natural and artificial ceramic products." Bulletin of the American Ceramic Society,
v. 13, no. 4, April 1934, pp. 85-95.

Notes: Account of the 200" telescope disk for Caltech, pp. 93-95.

Fredericks, Frank and N.L. Mochel. "Mounting of the 200 inch telescope…a welded sculpture." Metals & Alloys, v. 10, no. 11, Nov. 1939, pp. 334-341, and no. 12, Dec. 1939, pp. 362-368. Notes: General design considerations, materials, stress relieving, fabrication and welding problems.

Hale, G.E. "Astrophysical observatory of the California Institute of Technology." Nature, v. 137, no. 3458, February 8, 1936, pp. 221-228.
<VF: Telescopes-Palomar>
Hale, G.E. "Deeper into space.. " Atlantic Monthly, v. 153, no. 4, April 1935, pp. 463-471.
<VF: Telescopes-Palomar>
Hale, G.E. Astrophysical Journal, v. 82, no. 2, September 1935, pp. 111-139.
Hale, G.E. "The 200-inch telescope." Scientific American, v. 154, 1936, pp. 236-240, 293.

[Hill, Byron?] “The Palomar Story. Engineering and Science Monthly, June 1948, p. 18-20.

Article found on Google; copy placed in VF

Jones, H.S. "Great 200-inch telescope." Fortune, v. 14?, December 1934, pp. 701-710.

McCauley, George V. "Making the glass disk for a 200 inch reflecting telescope." Scientific Monthly, v. 39, no. 1, July 1934, pp. 79-86.
<VF: Telescopes-Palomar>
McCauley, George V. "Preparing to look farther into the stars." Telescope, v. 1, no. 4, June 1934, pp. 34-44.

<VF: Telescopes-Palomar>

McCauley, George V. "The 200-inch telescope disc." Journal of the Society of Glass Technology, v. 19, 1935, pp. 156-66.

Notes: How the disk was cast, reasons for the choice of technique, and essential details of the steps.
<VF: Telescopes-Palomar>
McCauley, George V. "Some engineering problems encountered in making a 200 inch telescope disk." Bulletin of the American Ceramic Society, v. 14 or 19, September 1935, pp. 30--322. <CMGL: In periodicals, and copy in VF: Telescopes-Palomar>

McCauley, George V. "Cooling a 200-in. telescope disk." Electrical World, v. 106, no. 27, July 1936, pp. 40-43, 89.

McDowell, C.S. "The 200 inch telescope." Mechanical Engineering, v. 58, no. 6, June 1936,

pp. 345-351.

Notes: Describes the mounting.
<VF: Telescopes-Palomar>
McDowell, C.S. "200 inch telescope develops." Scientific American, v. 155, 1936, pp. 252-257.

Notes: How Palomar was chosen.

McDowell, C.S. "Building the 200-inch telescope." Franklin Institute Journal, v. 224, no. 6, December 1937, pp. 675-695.

“Moving giant telescope disk provides a problem.” Science News, March 14, 1936.
Pease, F.G. "Modern large telescope design." Journal of the Opt. Society of America, v. 25, no. 5, May 1935, pp. 156-61.

Pendray, G.E. "Casting the mirror for world's giant telescope." Literary Digest, v. 117, April 7, 1934, p. 18.

Pendray, G. Edward. Men, Mirrors and Stars. New York: Funk and Wagnalls, 1935.

"Pouring of the second 200-inch mirror." Science, n.s., v. 80, supp. 8, December 14, 1934.

Swezey, Kenneth M. "Giant new telescope to solve secrets of unseen stars." Popular Science, v. 124, no. 6, June 1934, pp. 13-15, 118.

"To cast another 200-inch telescope mirror." Literary Digest, v. 118, October 20, 1934, p. 19.

“200-inch disk a success; test photos taken with Hale Telescope at Palomar.” Gaffer (Corning Glass Works), 195?, p. 12-13.

CGW internal publication, probably 1950 or 1951.

"200-inch mirror of the Mt. Wilson Observatory telescope." Science, n.s. v. 79, supp. 6, January 19, 1934.

"200" telescope: Arc welded mounting of the great reflector now under construction in California." Electrician, v. 119, no. 3089, August 13, 1937, pp. 184-85.

"200-inch telescope mirror." Science, n.s., v. 79, March 30, 1934, p. 286.

Woodbury, D.O. Article in "This Week Magazine," New York Herald Tribune, August 10, 1939.

"World's biggest eye." Popular Mechanics, v. 61, June 1934, pp. 844-6.

Websites:

Cal Tech:
http://www.astro.caltech.edu/observatories/palomar/
Notes: Includes a bibliography.
http://www.astro.caltech.edu/observatories/palomar/overview.html
Notes: History.
National Park Service:
http://www.cr.nps.gov/history/online_books/butowsky5/astro4e.htm
Notes: History, description, and bibliography

Russell W. Porter's Drawings of the 200" Hale Telescope:
http://members.cox.net/thecosmos/palomar/index.html
First photographs:
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1949PASP...61..121H
CMoG:
http://www.cmog.org/index.asp?pageId=673
Top 5 telescopes:
http://www.space.com/businesstechnology/technology/top5_telescopes_021023-2.html
Biography of Hale:
http://scienceworld.wolfram.com/biography/Hale.html
Notes: Information from: Preston, R. First Light: The Search for the Edge of the Universe. New York: Atlantic Monthly Press, pp. 36-45, 1987. and Wright, H. Explorer of the Universe: A Biography of George Ellery Hale. 1994.
Videotapes:
Defective mirror being moved to The Corning Museum of Glass [videorecording]. [Corning, N.Y. : s.n. : n.d., 1951] 1 videocassette (13 min.) : 1 videodisc (13 min.)

Formerly called ”Moving the 200" disk to the Corning Glass Center.”

Title (or caption?) at beginning of video. Filmed by an unidentified photographer.

The move probably occurred in February 1951, based on dated photos from The Rakow Library, of this same move. The 200" disk is shown being readied for placement onto the back of a truck in the area next to the Baron Steuben Hotel. The flat bed of the truck is slid underneath the disk and the truck is taken over Centerway Bridge to the Glass Center which is under construction. The disk is positioned in the building's framework. Loaned by an individual whose grandfather, Thomas Supple, was an architect for Corning, and whose family owns the 16 mm original of this film.

John Hoxie and the Palomar telescope. Corning, NY: Corning Community College, 1989. 1 VHS; 1 DVD. 55 min.
Notes: Includes a detailed account of Corning Glass Work's manufacture of the glass for the telescope, as well as other information on telescopes.

The glass giant. Los Angeles, CA: Mason Productions, Inc., 2003. 1 VHS. 12 min.

Note: Inspired by the book The perfect machine, by Ronald Florence, Mason Productions has created a segment for a video about George Ellery Hale, an astronomer and scientist who devoted his life to the engineering of the largest telescopes in the world. This video segment concentrates on the Hale telescope at Mount Palomar, and the lens which was produced by Corning Glass Works, in Corning, NY. The video and cassette label both indicate that this is a "Program sample"; and that it is "Not for broadcast or duplication". This segment is strictly devoted to Corning’s 200" disk. It is not for public broadcast. The full length documentary was subsequently released as "The Journey to Palomar". See below for details.
The journey to Palomar [videorecording] / Mason Productions, Inc. ; written, produced, and directed by Todd and Robin Mason. [S.l.] : PBS Home Video, 2008. 1 videodisc (90 min.) :

DVD chapters menu includes special features and a teachers’ guide. "The film traces the story of the Chicago-born astronomer George Ellery Hale, considered the father of astrophysics, as he struggles personally and professionally to build the greatest telescopes of the 20th century at the Yerkes and Mount Wilson Observatories, and finally the 20-year effort to build the million-pound telescope on Palomar mountain beginning in the 1930s. CMGL also has an excerpt or segment from the full-length documentary, Glass Giant, Corning's 200" disk. This video segment concentrates on the Hale telescope at Mount Palomar, and the lens which was produced by Corning Glass Works, in Corning, NY.

Palomar telescope blank lift at new Glass Center. ] / [Corning Museum of Glass]

[Corning, N.Y. : Corning Museum of Glass], 1998. 1 videodisc (92 min.) :

Raw footage of the preparation before and during the lifting of the (defective) 200 inch Palomar telescope blank to its new position in the Innovation Center at The Corning Museum of Glass. This disk has been on view since it was moved from Corning Glass Works to the Corning Glass Center in 1951. Not commercially available.

Location: Video

Call Number: 200 inch disk lift at the new Glass Center DVD Digitized

Pouring the world's largest eye [videorecording] : the 200" telescope disc at the Corning Glass Works. Corning, N.Y. : [s.n.], 1934.

1 film reel (12 min.) : 1 videocassette (12 min.) : 1 videocassette (12 min.) : 1 videodisc (12 min.) :

At the beginning of the film "Chosen by Movie Makers Magazine of the Amateur Cinema League, for honorable mention among the amateur films of 1934".

Amateur film documenting the pouring of the 200" disk at Corning Glass Works, Corning, NY. This film shows the mixing of the batch, building the mold, pouring the glass into the mold with the use of a huge man-powered ladle, the disk being moved into the annealing oven, and eventually loaded on a train headed for Mt. Palomar in California. This disk would then be used as a lens in the Hale telescope, invented and designed by George Ellery Hale. Previously referred to as “Pouring the 200” disk”. Original film is owned by CMGL.

Location: Video

Call Number: Pouring the world's largest eye: the 200" telescope disc …

Reaching for the Stars. Corning, NY: Corning Glass Works, 1961. 1 16mm Film; 1 VHS; 1 DVD. 14 min.

Notes: A brief history of astronomy and information on telescopes. Includes the making of the mirror by Corning Glass Works for the Hale telescope at Mt. Palomar.

Story of Palomar. California?: Encyclopedia Britannica Films: California Institute of Technology, 1960. 1 VHS; 1 DVD. 38 min.
Notes: Provides details of telescopes and their use, and the history of the building of the Hale telescope on Mt. Palomar. Although there is only a brief mention of the casting of the Pyrex brand glass disc, there is much coverage of its grinding and polishing, its transportation to the observatory and its installation and use.

[Mr. Wood's film] [videorecording] / Mr. Wood. Corning, N.Y. : Mr. Wood, [n.d., 1930-1940]. 1 videocassette (9 min.) : 1 videodisc (9 min.) :


Note: Title provided by CMGL. Filmed in Corning, New York, in the 1930s, and possibly 1940s. A home video, produced by Mr. Wood, which appears to have been compiled over a period of time. First part is footage of the 200" disc, made of Pyrex by Corning Glass Works, is seen leaving Corning by train, on its way to the Palomar Observatory in California.

Archives in CMoG

Corning Glass Works, Corning, NY, USA. [Collection of papers]. . [27] folders.
Includes a folder labeled: Telescope at Palomar. Contains 157 items, published between 1928 and 1958, of paragraphs, articles, illustrations, etc. from books, periodical articles, government documents, glass trade journals, ads, brochures, The information has been arranged in chronological order, based on date of publication. There is a separate set of folders for Steuben Glass.

<Special; Brothers, J. Stanley Glass Company files; Microforms F-13584>

Hostetter, John C. Dr. John Clyde Hostetter collection, 1934-1943. 0.42 Organized into 2 series: I. Photographs, 1934-1936. II. Personal and Glass-related Miscellany, 1939-1943, N.D. Access to this collection is unrestricted. However, access to some items may require special assistance due to their fragility or size. Please speak to the archivist for more information. The bulk of this collection consists of approximately 185 photographs, documenting the creation by Corning Glass Works of a 200 inch glass disk, which became the mirror of the Hale telescope. Although John Hostetter collected these photographs, they were taken by others, including Ayres A. Stevens of Corning, NY. Some duplicate or are similar to photographs in the George McCauley Papers. Print finding aid available in the Rakow Research Library.

<Location 11/08: UF Room Range 2, Bay F. Shelf 3>

McCauley Archives : Photos of the 60", 120", 200" disks. [Corning, N.Y. : Corning Glass Works, n.d., 1934-1936?]. 2 volumes. Photos from the George McCauley archives, which have been assembled in and itemized by Jessica Bonzo, ca. 1996. She used illustrations from various journals articles from the 1930s to arrange the photos. These articles are in a separate notebook, shelved with the photo volumes. Kept with the 2 volumes is another notebook of photos which have been acquired from other sources. The Hale Telescope at the Palomar Observatory contains the second casting of a 200" mirror blank by Corning Glass Works. The first casting is the 200" disk, now in the Innovation Center of The Corning Museum of Glass. Smaller mirror blanks were made prior to the casting of the 200" disks. Kept with the McCauley archives in Special Collections. As of 2008, there is no bib record, nor a finding aid for these archives, but the archives were a gift of George McCauley, and document much of his work in the development of the 200” disk.
[Moving the 200" disk into The Corning Glass Center] : [photographs]. [Corning, N.Y. : s.n. , n.d. [1951]. 19 photos.

Note: List of the photos inserted at the front of the notebook. Notebook of photos, copies of originals loaned by an individual whose grandfather, Thomas Supple, was an architect for Corning, and whose family owns the photos and the 16mm film of the same title. The film and the photos complement each other. The 200" disk is shown being readied for placement onto the back of a truck in the area next to the Baron Steuben Hotel; then the flat bed of the truck is slid underneath the disk; the truck is taken over Centerway Bridge to the Glass Center, which is under construction, and the disk is positioned in the building's framework. . The move probably occurred in February 1951, based on dates on the back of the photos. Photographers were those of Corning Glass Works, including John Kalinich. The Hale Telescope at the Palomar Observatory contains the second casting of a 200" mirror blank by Corning Glass Works. The first casting is this 200" disk, now in the Innovation Center of The Corning Museum of Glass. Kept with the McCauley Archives books of photos of the 200" disk in the Special collections.

Location: Special

Call Number: Archives

Record Number: 63914

Vertical Files

<VF: Telescopes-Palomar> has articles by Hale, McCauley and others; Corning Glass Works publicity, transporting the 200" disk across the country, etc.
Photos

Boland Mack, Gert. [Postcard collection] Volume 1 contains cards of the 200" disk.

George McCauley Archives:
2 notebooks of photos, with a volume of supplementary photos from other sources.

Moving the 200" disk into The Corning Glass Center. [photographs]. [Corning, N.Y. : s.n. , n.d. [1951]. 19 photos. List of the photos inserted at the front of the notebook, compiled by Gail Bardhan. Notebook of photos, copies of originals loaned by an individual whose grandfather, Thomas Supple, was an architect for Corning, and whose family owns the photos and the 16mm film of the same title. The film and the photos complement each other. The 200" disk is shown being readied for placement onto the back of a truck in the area next to the Baron Steuben Hotel; then the flat bed of the truck is slid underneath the disk; the truck is taken over Centerway Bridge to the Glass Center, which is under construction, and the disk is positioned in the building's framework. The move probably occurred in February 1951, based on dates on the back of the photos. Photographers were those of Corning Glass Works, including John Kalinich. The Hale Telescope at the Palomar Observatory contains the second casting of a 200" mirror blank by Corning Glass Works. The first casting is this 200" disk, now in the Innovation Center of The Corning Museum of Glass. Kept with the McCauley Archives books of photos of the 200" disk in the Special collections.

<Kept with the George McCauley archives>
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Interlibrary Loan information available at http://www.cmog.org/library
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