Casting Glass – by spinning
Centrifugal casting / Spin casting
A Guide to Resources

Rakow Research Library

The Corning Museum of Glass

“Blown, Pressed and Centrifuged.” Lausitzer Glasjournal,  [1987], pp. 16-23, ill.
Essemce Maskin & Verktygs. Centrifugating : a simple way of making glass. AB, Emmaboda, Sweden: 1975. [15] p. : ill. ; 31cm. Trade catalog
Corning Glass Works. Centrifugal casting process and apparatus for glass and like materials. [London : HMSO], 1964. 4 p., [1] folded leaf.
Note: Patent specification. Patent no. 946,137 published:  January 8, 1964. Date of application in the U.K.: April 19, 1961, no. 14159/61. Application made in United States of America 924838) on April 26, 1960. 

Record Number:     91482

Location:          Secured Stacks - Patents

Order Information: 1 Copy Received as of 01-16-06 in Rakow office
Cummings, Keith. A history of glassforming. London: A. & C. Black; Philadelphia: University of Pennsylvania Press, 2002. 186 pp. 

Note: Includes pressing, casting, lampworking, fusing, slumping, and mold blowing. “Centrifugal force,” p. 20-21, ill. 

<Ref: TP859.C97h>
Glocker, Winfrid. Hohlglas / herausgegeben von Helmut A. Schaeffer, Margareta Benz-Zauner, 

in Erweiterung des ursprünglichen Textes von Winfrid Glocker, mit Beiträgen von 


Margareta Benz-Zauner, Michael Horina, Michael Kellner, Helmut A. Schaeffer, Alois 


Wudy = Glass hollowware. Munchen: Deutsches Museum [2010], 257 pp.

<Secured Stacks: TP846 .G Bd. 2>
Graham, Margaret B. W.; Alec T. Shuldiner. “Centrifugal Casting.”  Corning and the craft of innovation. New York: Oxford UP, 2001. 505 pp. 

Note: The story of Corning's research and development strategy, from light bulbs to optical fiber. Centrifugal casting invention and development; particularly as used for television bulbs in the 1950s, pp. 233-235. 

<Stacks: TP853.N6.G74>

Haepe, Frank. “Forming Technology: A Wide Range of Spinning Machines.” Glass Machinery Plants & Accessories, V. 13, no. 6, Nov./Dec. 2000, pp. 176-177, ill. 

<PER TP845.G536>

Mammana, Dennis L. “The Incredible Spinning Oven.” Sky & Telescope, v. 70, no. 1, July 1985, pp. 7-9. 
Note: Spin-casting mirror blanks.

<PER QB1.S62>

Morrison, Ellen E. “How the ancients cast their gold jewelry: an alternate theory.” National 
Jeweler v. 61, no. 12, December 1966, pp. 45-50, ill.  Offprint
Orrefors Lars Hellsten, designer. Sekund & Co. Information AB.: n.d.,1994? (5 min.) : sd., col. ; 
1/2 in.  Orrefors designer Lars Hellsten is shown working with and directing his team by demonstrating a variety of techiques: centrifuging glass, placing twisted rods in a mold, blowing art glass, use of a mold, and spinning a large vase.
Video

Stensman, Mailis. “Formrevy: Centrifugerat.” Form v. 81, no. 5 (no. 634), 1985, p. 29. Brief Notes: Lars Hellsten. In Swedish
PER TS171.A1.F72
Suomen lasimuseo. Suomen lasi elää 5 = Finnish glass lives 5. Riihimäki, Finland : Suomen lasimuseo, 2005. Description:144 p. : ill. (some col.) ; 30 cm. Notes: Catalog of an exhibition held May 13-September 11, 2005 at the Finnish Glass Museum, featuring glass produced in Finland from 2000-2004.

< NK5171.F5 .S96 V>

  Watson, Dan. “Demonstrations: Practical Annealing.” The Glass Art Society Journal, 1997, pp. 77-80, ill.

Measurement-based techniques of annealing used at the Steward Observatory Mirror Laboratory are discussed at the Tucson conference.
<PER NK5110.G23j>

Watson, Dan. “The Dominick Labino Lecture: The Steward Observatory Mirror Laboratory.” The Glass Art Society Journal, 1997, pp. 27-30, ill.

<PER NK5110.G23j>

Video

Wide Eyes Making the World's Largest Mirrors. Producer, UA Video Communications & the Steward Observatory Mirror Lab. [Tucson, AZ?]: UA Video Communications and the Steward Observatory Mirror Laboratory, [n.d., 1996?] 1 videocassette (21 min.) (VHS).
Since the video focuses on the plans for the 8.4 meter tandem mirrors for Mount Graham, Arizona, the first of which was cast in January 1997, the video may have been made in 1996. This video shows the process at Steward Observatory Mirror Laboratory to produce the world's largest telescope mirrors. To make the honeycomb mirrors, chunks of borosilicate glass are melted (cast) in a complex mold, and spun into shape in a specially designed rotating oven (also called a spinning furnace). The technique is also referred to as spin casting. These honeycomb mirrors are called "Angel Mirrors" after professor Roger Angel who designed them. Smaller mirrors have already been made for Mount Hopkins (Arizona), for Kitt Peak (Arizona), for the Magellan Project in Chile. Also included are a brief film clip of making the 200" disc. The brief glass related footage includes placing the boroslicate chunks in the mold, melting and spinning, with time lapse photography of the melting, and the moving of the mirror out of the furnace, followed by polishing.
Vertical File

There is additional information in the vertical file: Telescopes--Specific--Univ. of Arizona.

Website:
University of Arizona Steward Observatory Mirror Laboratory: http://mirrorlab.as.arizona.edu/
AND http://baryon.as.arizona.edu/MISC.php?navi=histo
[medusa.as.arizona.edu/mlab/advent] OLD
WEB INFO:
Patents:
Title:Method of centrifugally casting a parabolic membrane mirror having a shape-restorative force Document Type and Number: United States Patent 6533426 March 18, 2003

Abstract:A method for fabricating an optical quality, free-standing, compliant parabolic membrane mirror using an inverted parabolic mandrel created by rotating a liquid confined to a cylindrical polymer and applying a reflective optical stress coating once the substrate has hardened. The stress coating applies a tensile force to the substrate that offsets the stress in the substrate that would otherwise decrease the convexity, and also generates a force to restore the membrane mirror to its original convex parabolic shape when the mirror is deformed by an external force.

http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=6533426.PN.&OS=PN/6533426&RS=PN/6533426
United States Patent 3,691,263 

Stoy ,  et al. September 12, 1972 
METHOD FOR MANUFACTURING ROTATION-SYMMETRIC ARTICLES BY CENTRIFUGAL CASTING 

Abstract

The invention concerns centrifugal casting of articles which solidify either by a chemical reaction or by physical solidification, wherein a cast liquid is brought into contact only with at least one shaping liquid, or, if desired, also with a gas phase, at least one of the shaping liquids being specifically heavier and the other shaping liquid or liquids being specifically lighter than the cast liquid, all the liquids forming a sharp boundary with each other. Thus, any contact of the cast liquid with a solid phase such as with the wall of the rotating container is excluded and the cast article is shaped only by centrifugal force, gravity and surface tension. 

Inventors: Stoy; Vladimir (Praha, CS), Stol; Miroslav (Praha, CS), Prokopova; Helena (Praha, CS), Kliment; Karel (Praha, CS) 
Assignee: Ceskoslovenska akademie red (Praha, CS) 

Appl. No.: 05/003,908 

Filed: January 19, 1970

http://patft.uspto.gov/netacgi/nph-Parser?Sect2=PTO1&Sect2=HITOFF&p=1&u=%2Fnetahtml%2FPTO%2Fsearch-bool.html&r=1&f=G&l=50&d=PALL&RefSrch=yes&Query=PN%2F3691263
US Patent 6752502 - Parabolic membrane mirror having a shape-restorative force. Issued on June 22, 2004

Schott website: http://www.us.schott.com/advanced_optics/english/projects/exploring_space.html
“Astronomical mirrors for telescopes of the 8- to 10-meter class

This revolution in large-scale telescope construction paved the way for still larger telescopes equipped with mirrors with diameters of eight to ten meters. For the construction of Very Large Telescopes (VLT), the ESO commissioned SCHOTT in 1988 to produce four “ZERODUR®” mirror substrates, each with a diameter of 8.2 meters. For this project, SCHOTT developed a novel centrifugal casting process in which the casting mold has a curved bottom and constantly rotates. The first 8.2-meter mirror substrate was delivered in 1993. Three further substrates were supplied each year for the following three years. In the meantime, all four of the large telescopes transmit a wealth of observational data from outer space.”

Related Schott information: http://www.eso.org/public/outreach/press-rel/pr-2008/ut1fl-set1.html (not found 12/11
Kolb, Kenneth E. and Kolb, Doris K. “Glass—Sand + Imagination” Journal of Chemical Education • Vol. 77 No. 7 July 2000, pp. 812-816. • JChemEd.chem.wisc.edu

“The centrifugal casting process (developed during the 1950s at Corning Glass) is used to make television tubes. A gob of hot glass is dropped into a funnel-shaped mold, which spins around, causing the molten glass to climb up the inside walls of the mold. A pressed glass faceplate is later sealed onto the open end of the glass funnel. Centrifugal casting on a much larger scale is used to make telescope mirrors (at the University of Arizona and at Schott Glass). In this case, tons of hot glass on a giant, heated mold is spun around so that the molten glass is forced to move toward the outer edges of the mold.”
Full text: http://www.chihuly.com/pressroom/pdfs/JCE_77_p812.pdf  (not found 12/11)
NOT in the Rakow Research Library

Carlin, Patrick S. “Lightweight Mirror Systems for Spacecraft - An Overview of Materials & Manufacturing Needs” FROM: http://www.dtic.mil/dticasd/sbir/sbir021/af129.doc (full text document)

Patrick.Carlin@plk.af.mil / http://www.dtic.mil/dtic/
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NOT in the Rakow Research Library

This paper appears in: Aerospace Conference Proceedings, 2000 IEEE

Publication Date: 2000

Volume: 4, On page(s): 169-182 vol.4

Meeting Date: 03/18/2000 - 03/25/2000

Location: Big Sky, MT, USA

ISBN: 0-7803-5846-5

References Cited: 24

INSPEC Accession Number: 6789144

Digital Object Identifier: 10.1109/AERO.2000.878393

Date Published in Issue: 2002-08-06 23:41:13.0

Abstract: The purpose of this paper is to provide an introductory overview of large space mirrors, conventional mirror materials, and manufacturing methods, and suggest possible materials, processes, and manufacturing research and development approaches to enable the large lightweight mirrors required for future space systems
http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?tp=&arnumber=878393&isnumber=19011
useful?

Design and Properties of Glass-Ceramics

G H Beall

Annual Review of Materials Science, August 1992, Vol. 22, Pages 91-119
(doi: 10.1146/annurev.ms.22.080192.000515)
Re: Spin-casted parabolic mirror

by Sogokon'A on Wed Jun 18, 2008 3:02 am 

The formula for calculation of a focal length: F=g / (2 omega^2)

The first epoxy mirror has been made at the Kharkov University in 1977. Its diameter was 11cm, a reflecting layer – aluminum. In couple of weeks the covering has darkened, and on it there were cracks. Coverings from chrome, the titan and zirconium have been investigated. The best operational properties the covering from zirconium possesses. The diagram of device and device are shown in figures.

http://www.holographyforum.org/phpBB2/viewtopic.php?f=2&t=6297  [not found 12/11]
Roger Angell at the University of Arizona pioneered really large spun-cast glass Astronomical mirrors some years ago.
Other references to glass and centrifugal force

Désaulniers, Gilles. “Innovative Hot Work: Imposing Centrifugal Force on Glass.” Glass Gazette, Winter 1998, pp. 7-9, ill. Note: In French and English.

<PER NK5113.C76>

Goldschmidt, Eric. “My Favorite Tools -- Heat, Gravity, & Centrifugal Force.” The Flow, (Autumn 2010), p. 16+, ill. Note: Focus on theories behind shaping glass. 
Periodicals PER TP859.2 .F64

Morrison, Ellen E. “How the ancients cast their gold jewelry: an alternate theory.” National Jeweler, v. 61, no. 12, December 1966, pp. 45-50, ill.  Note: By centrifugal casting.
Off Print or Tear Sheet, Location: Jewelry

Tonarova, Vladislava. “Bubble Removal from Glass Melts in a Rotating Cylinder.” Glass Technology, v. 51, no. 4 (Aug. 2010), pp. 165-171, ill. Note: European Journal of Glass Science and Technology, Part A. "Results of the mathematical modelling of bubble behaviour in the centrifugal field." Periodicals PER TP854.G54

“Blown, Pressed and Centrifuged..” Lausitzer Glasjournal, [1987], pp. 16-23, ill. Note: Glassmaking in Lausitz. Location: Single issue
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