Proceedings of SPIE—The International Society for Optical Engineering

Volume 433

Contemporary Methods of
Optical Manufacturing
and Testing

Gregory M. Sanger
Chairman/Editor

August 24-26, 1983
San Diego, California

Published by
SPIE—The International Society for Optical Engineering
P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone 206/676-3290 (Pacific Time) e Telex 46-7053

SPIE (The Society of Photo-Optical Instrumentation Engineers) is a nonprofit society dedicated to advancing engineering
and scientific applications of optical, electro-optical, and photo-electronic instrumentation, systems, and technology.




CONTEMPORARY METHODS OF OPTICAL MANUFACTURING AND TESTING

Volume 433
Contents

CONfEreNCE COMMIIEE . « . vttt ittt ettt ittt et ettt tasaeeneansseensenennensnnenesneseenesnsnesnnenans iv
(oo TU T 4o T v
SESSION 1. COMMERCIALLY AVAILABLE MACHINES: APPLICATIONS AND TECHNOLOGY Il .................. 1
433-01 Optical fabrication technology, the present and future, G. M. Sanger, United Technologies Research Ctr......... 2
433-02 Lathe for generation of aspherical surfaces of revolution, G. J. Watt, INTOP Group . . ..« evvvivevnnnennnnnn. 19
433-03 Diamond machining applications and capabilities, R. J. Benjamin, Hughes Optical Products, Inc............... 24
433-04° A computer controlled diamond tool flycutter, P. D. Brehm, Pneumo Precision, Inc. ...............oouen... 32
433-05 Production diamond machining of optics, F. E. Johnson, M. E. Curcio, Diamond Electro-Optics, Inc. ........... 37
SESSION 2. COMMERCIALLY AVAILABLE MACHINES: APPLICATIONS AND TECHNOLOGY Il................. 47
433-06 Precision machining application and technology: an overview and perspective, T. T. Saito, USAF Academy. .. .. 48
433-08 Precision machining and polishing of ferrous materials, P. C. Baker, OpticsWest ........coviiirnrnnennnnn. 55
SESSION 3. RECENT ADVANCEMENTS IN PRECISION MACHINING | ........ciiiitiiiriniieinnenennennns. 61
433-09 Design and construction of a large, vertical axis diamond turning machine, R. R. Donaldson, S. R. Patterson,

Lawrence Livermore National Lab. .. .. ..o iti ittt it ittt it ittt et eeeeaenonasnnennnenns 62
433-10 The motion control system for the large optics diamond turning machine (LODTM), H. K. McCue, Lawrence

Livermore National Lab. .. ....i.iiiinni ittt it itteeneeaneeeneeaneennsessesenasennennns 68
433-11 Precision support of annular optics, J. W. Roblee, D. W. Stillman, S. R. Patterson, Lawrence Livermore National

R o TS 76
433-13 Techniques for precision air temperature control, H. J. Hansen, Lawrence Livermore National Lab. ............ 84
SESSION 4. RECENT ADVANCEMENTS IN PRECISION MACHINING 1. .. .. ..ottt ittt it i ieinn e 93
433-15 The evolution of precision computerized numerical controls (CNC), R. R. Burleson, Lawrence Livermore National

R T o T 94
433-16 Tailoring of the optical properties of diamond-machined optical surfaces, D. L. Decker, U.S. Naval Weapons

L0 A R 96
433-17 The ultra-precision optical element fabrication—machines, P. R. Hannah, Moore Special Tool Co., Inc. ........ 104
433-18 Update on precision machining at Los Alamos, R. L. Rhorer, Los Alamos NationalLab. ..................... 107
SESSION 5. OPTICALMANUFACTURING | .. ..ttt ittt iieneritennnnseetasosonssosaneanansneeansnons 113
433-20 Off-axis parabola fabrication at Kitt Peak National Observatory, L. D. Barr, P. E. Gillett, K. L. Shu, Kitt Peak

V=TT o T ] oY= 114
433-21 Absolute calibration of an optical flat, B. S. Fritz, The Perkin-EImer Corp. .. .. .o vttt inennrnneneenennns 123
433-22 Large optical generator, R. R. Shannon, R. E. Parks, Univ. of Arizona ........vviiiiniiniiiniinennenennns 131
433-23 Lapping and polishing with flexible, bound diamond materials, C. Kreischer, Univ. of Arizona ............... 134
433-24 Design of an infrared interferometer, H. P. Stahl, C. L. Koliopoulos, Univ. of Arizona ..........c.cvivuiinen. 142
SESSION 6. OPTICALMANUFACTURING . ..ottt ittt ittt ttninenanenensasasnsniososneasasnsaaans 147
433-26 Non-destructive test and measurement of water-cooled laser mirrors, A. C. Hanson, G. Flint, J. Mendlowitz,

K. Jones, Martin Marietta ABrOSPaCE « « . vt v v vttt tnetneeeeneeseseoneanensentatsnssscenonenaans 148
433-27 Fabrication and testing of carbon fiber, graphite-epoxy panels for submillimeter telescope use, H. Rieger,

G. Helwig, Dornier System GmbH (West Germany); R. E. Parks, B. L. Ulich, Univ. of Arizona . ............... 152
433-29 Real time two-wavelength holography for coarse aspherical surface contouring, C. W. Chen, Hughes Optical

g o T [T £ | o TN 158
433-30 The testing of meniscus refractive corrector elements, |. Friedman, The Perkin-Elmer Corp. . . ..o ovvveevenns 165
433-31 Infrared telescope design: implications from cryogenic tests of fused-silica mirrors, R. K. Melugin J. H. Miller,

NASA/AMES RESEArCh Car. ..t i ittt ittt e eeeessnsensesnoteenessnteensennocannsaness 17
433-32 Shifting of the neutral zones of corrector plates and its effect, A. S. De Vany, San Clemente, California....... 178
N 1o 1Ty o T PP 180



