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nents, with aspheric shapes that a few years ago were 
considered too complicated to even attempt to manufac
ture. However, it is important to point out that newer 
techniques are not a substitute for the high skill and 
training required by those in optics shops. Frequently, a 
high degree of ingenuity and imagination can produce 
better results than all automatic machines together. Many 
examples of this are found in the Applied Optics articles by 
Frank Cooke, compiled into the Optics Cooke Book.16 

This issue of Optics & Photonics News offers an overview 
of many new and exciting developments in the field of 
optical fabrication and testing. 
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International optical 
standards 
By Robert E. Parks 

In 1979, the International Standards Organization (ISO) 
formed a technical committee (TC172) to work on 

international standards for optics and optical instruments. 
As part of the committee's work, an optical drawing 
standard was developed and will be published in draft form 
before the end of the year. Because all the countries that 
have large optical industries are participating in writing 
these standards and the various delegations have reached a 
general consensus, it can be assumed that the standard will 
be adopted worldwide shortly after it is published in final 
form. 

During this same period, the U.S. Office of Management 
and Budget put out a directive to all federal agencies 
requiring them to use voluntary instead of government 
standards whenever appropriate voluntary standards ex
isted. But the directive has had little effect, since there are 
very few voluntary U.S. optical standards. 

Once the ISO optical standards are adopted, this situ-
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ation will change drastically. The United States can either 
formally adopt the ISO optical standards as national stan
dards, paving the way for a smooth transition to voluntary 
optical standards, or it can wait for the international 
standards to become de facto standards because of world 
market pressures. The U.S. optics industry would be best 

FIGURE 1. Typical optical element drawing following 
the ISO 10110 Optical Drawing Standard. 
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served if the United States formally adopts the new ISO 
optical standards as soon as they are approved worldwide. 

A major reason for the push to write international optical 
standards was the demise of the U.S. commercial optical 
industry in the '60s and '70s. Since the demand for optical 
goods did not slacken, when U.S. drawings were sent 
overseas for quotations, the first thing the overseas vendor 
had to do was translate the lengthy notes for which our 
prints are famous. This upfront translation cost led not 
only to international standards, but to an optical drawing 
standard that is virtually devoid of notes. The symbolic 
nature of the standard illustrated in the typical element 
drawing in Fig. 1 is easily interpreted in any language once 
the meanings of the symbols have been defined. 

Toward a painless transition 
Assuming that the international optical standards will be 

adopted universally, what steps should be taken to make 
the transition as painless as possible and what will be the 
impact on the optics community? 

The transition from almost no standards to a set of quite 
specific optical drawing standards will require a large 
educational and training effort in all segments of the field, 
from systems and lens designers to opticians and inspec
tors. One of the first things needed will be a handbook of 
support information to help the user understand and apply 
the new standards. It should also be obvious that for the 
U.S. to adopt the new standards, the initiative will have to 
come from the top —that is, from management and lens 
and opto-mechanical designers. Optical shops can hardly 
be expected to produce optics to the new standards i f the 
drawings do not reflect them. 

The new standard also will have an effect on lens design 
code. For one thing, the standard will include a new 
protocol for transferring optical design data between vari
ous optical analysis programs for straylight, structures, and 
C A D / C A M packages. More important, most commer
cially available lens design code was written in the U.S. and 
the U.S. remains the principle source for such code world
wide. Unless the new standard is rapidly incorporated into 
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existing code, this advantage could evaporate as other code 
becomes available that is compatible with the new stan
dard. 

Another trend evident in the standards writing process is 
the desire to adopt preferred dimensions for various attrib
utes of optical elements. Although a suggestion to estab
lish a discrete set of preferred radii for optical elements was 
not adopted in the new standard, the idea will not die but 
will probably rise again for economic reasons. Lens fabri
cation tooling becomes more expensive as new high speed 

Automat ion in optics 
manufacturing 
By Harvey M. Pollicove 

Automated systems based on computer integrated manu
facturing (CIM) and flexible machining systems (FMS) 

have been widely implemented by American industry. 
Competitive pressures and increasing customer quality 
demands have motivated application of C I M and F M S 
concepts over a wide range of manufacturing processes in 
the electronics and machining industries. Here we describe 
the CIM-based optical manufacturing technology being 
developed at the Center for Optics Manufacturing. The 
Center was established through the joint efforts of the 
American Precision Optics Manufacturers Association 
( A P O M A ) , several academic institutions, and the Depart
ment of Defense. (For further details, see O P N , May 1990, 
page 58.) 

Optical sciences and manufacturing technology have 
become increasingly essential in the development and 
commercialization of new products. The use of lasers, 
vision systems, improved sensing and guidance control 
devices, and the emergence of "photonics" technology has 
expanded optics role in systems development. Photonics 
has been described as a "critical emerging technology" by 
the National Research Council and optics is seen as an 
"enabling technology" linked to the majority of the 22 
technologies identified as critical to the Department of 
Defense. 

While the sciences are adapting to address these de
mands, increased optics usage and the growing complex
ity of optical and electro-optical systems presents a critical 
problem to an industry that has lost its competitive advan
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polishing equipment is developed. It is less expensive to 
have a finite set of tooling rather than let radii take on 
whatever value a designer selects. 

A new international optical drawing standard is about to 
be published. Opportunities for improved efficiencies and 
communication are inherent in the standard. N o w it is up 
to the optical community, both commercial and govern
ment, to learn about this new standard and make use of the 
advantages it offers. 

tage in precision optics manufacturing. 
Present conventional manufacturing technology requires 

numerous and rigid incremental, sequential steps using 
highly skilled labor to produce optics. New machinery is 
expensive, but essentially unchanged since the 1940s. 
Work in process (WIP) and management costs are high due 
to queuing delays. Quality assurance and process control 
are off-line and after the fact. Optical surfaces produced by 
the conventional process sequence are extremely labor and 
skill intensive. A Department of Defense (Joint Logistics 
Commanders, Joint Precision Optics Technical Group) 
study emphasized the need to modernize existing "black 
art" manufacturing methods. 

Complicating change is the lack of information exchange 
between optical design, engineering, and manufacturing 
functions. The current system maintains outmoded stan
dards and practices, using drawings and specifications 
based on outdated M I L standards. This adds to the cost, 
specification, lead time, and manufacturing complexity of 
both military and commercial optical systems. 

Center for Optics Manufacturing 
The Center for Optics Manufacturing ( C O M ) has been 

established at the University of Rochester's Institute of 
Optics in a collaborative effort with industry ( A P O M A ) , 
several institutions, and the Department of Defense. The 
Center's goal is to develop advanced optics manufacturing 
technology, implement technology transfer, and establish 
training and education for the domestic optics industry. 

Photonics has been described as a 
"critical emerging technology" by the 

National Research Council and optics 
is seen as an "enabling technology"... 
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