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Scratch and Dig Proposal Would Enhance Standardization 

Here's news for all who thought they'd 
never see a change in the U.S. MIL-O-
13830A Scratch and Dig standard: The 
Army is recommending a change in 
drawing number 7641866 that defines 
the standard scratch artifact. The 
change will lead to an objective 
measure of scratch visibility rather than 
the subjective one used by trained 
inspectors for the past 40 years. It will 
also bring the principle of the U.S. 
scratch test more in line with recent 
international thinking about optical 
surface inspection methods. 

To give a better idea of what is 
going on, a little background is needed. 
The scratch and dig test is designed to 
reject optical elements that have surface 
blemishes severe enough that scattered 
light from the blemish is visible when 
the optic is used in its intended 
application. The test is performed by 
comparing the surfaces of finished 

optics with a standard set of increas
ingly visible scratches. If the surface has 
blemishes less apparent than the 
standard scratch specified, the part is 
deemed acceptable. 

While this inspection method 
works well on the shop floor, there is a 
real problem producing the standard 
scratch artifacts. It is very difficult to 
scratch glass in a controlled enough 
way to produce scratches of a propor
tional visibility. What happens, in fact, 
is that hundreds of artifacts are made 
and then sorted against master artifacts 
by trained inspectors. Unfortunately, 
there is some debate as to whether or 
not glass "heals." The master artifacts 
may be getting less visible with time 
and, therefore, the standard may be 
actually getting tighter with time. 

There are two proposals to get 
around this problem, one of which is 
the basis for the Army's recommended 

change. The first is to use a series of 
chrome on glass lines as the standard 
artifacts rather than real scratches; the 
chrome lines are easily reproduced by 
anyone skilled in the art. The other idea 
is to specify the visibility of the real 
scratches photometrically in terms of 
how much light they scatter. This is the 
change that is being recommended. 

In this method, an actual standard 
scratch is compared to a chrome line on 
a glass reticle in a microscope. The 
microscope illumination system permits 
a systematic variation of the illumination 
of the scratch relative to the reticle by 
means of a polarizer that can be rotated. 
The scratch visibility is specified in terms 
of the polarizer angle that just makes the 
scratch and reticle appear equally visible. 
A hardware implementation of this 
viewing system is called a Microscope 

continued on page 76 



In Print 

High-tech Industries on the Upswing in '92 

Find out what industries are hot and 
which one's are not in the U.S. Depart
ment of Commerce's U.S. Industrial 
Outlook '92. The annual economic 
forecast examines more than 350 
industries, ranging from construction to 
information and communication. 

Each section is fil led wi th details 
on how the industry fared during 1991, 
a 1992 outlook, long-term prospects, 
and international competitiveness. 
Chapters on economic assumptions 
underlying the Outlook and related to 
the international economic outlook are 
also featured. Information was obtained 
from the Bureau of the Census, Bureau 
of Economic Analysis, Bureau of Labor 
Statistics, Federal Reserve Board, and 
various industry sources. The end of each 
section provides contact information. 

Industry highlights include: 
• Semiconductors and related devices. The 
U.S. industry experienced a market 
upswing during the second half of 1991. 
The strongest markets last year were 
Japan and Southeast As ia , wi th 12 and 
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Image Comparator. 1 It is expected that 
this device would be used only for 
certifying standard scratches, since it is 
too tedious to use in production without 
automated handling and image process
ing techniques. 

From this recommended change to 
actually using chrome on glass lines as 
the actual scratch artifact is a small step. 
It is this last approach that is outlined in 
the new ISO/DIS 10110, optical draw
ing standard. 

For further information on this 
change or to make comments, contact 
John Salerno, U.S. A r m y A R D E C , 201/ 
724-3527 (fax). 
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14% growth, respectively. For 1992, U.S. 
manufacturers w i l l need to emphasize 
improvement in product quality, cost, 
delivery, and service. Domestic 
shipments are projected to grow by 8% 
this year. In the long term, four key 
markets w i l l drive the demand for 
semiconductors: automotive, electronic 
data processing, telecommunications, 
and consumer electronics. To be 
successful, companies must reduce the 
cycle time of bringing a new product to 
market. 

• Telecommunications. Revenues of the 
domestic telecommunications service 
companies are expected to increase at 
least 5.5% in 1992, wi th slow but steady 
growth as the economy rebounds. 
Value-added and data communications 
services w i l l continue to experience 
growth rates of 15% or more during the 
year as the U.S. network becomes 
increasingly digitized and the demand 
for computer connectivity grows 
rapidly. Over the long-haul, new radio 
technologies and the move toward 
personal communication systems w i l l 
change the way society lives and does 
business. A key technology to watch is 
the advanced intelligent network 
currently being developed by Bellcore. 

• Radio communications and detection 
equipment. Despite a prediction that the 
U.S. cellular market wou ld experience 
a downturn in 1991, the field made 
impressive gains, according to the 
Commerce Department. The key to 
growth in the cellular market over the 
next five years is the conversion from 
analog to digital. Another crucial factor 
for growth is ful l industry agreement on 
a uniform digital cellular standard. 

The Commerce Department says 
the U.S. fiber optics industry avoided 
the adverse effects of the recession and 
continued to grow steadily at a rate of 
about 20% during 1991. "The high 
market growth rates reminiscent of the 
early 1980s are not l ikely to recur unti l 
fiber is more extensively installed closer 
to the home," the report contends. 

Unt i l massive fiber deployment 
occurs, U.S. producers and consumers 
of fiber optics are "adopting a holding 
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pattern, given the uncertain picture of 
federal and state regulations on the 
provision of services to the home." 
• Computer equipment and software. The 
computer networking market shows no 
sign of slowing. The wor ldwide local 
area network operating systems market 
in 1991 was estimated at $1.8 bi l l ion. 
The market for FDDI technology is 
becoming firmly established as users 
see the benefits of its 100 mbps data 
rate, low noise level, and advanced 
network management capabilities. A 
newcomer to the L A N market is the 
wireless L A N , which uses cellular 
techniques, infrared transmission, 
spread spectrum technology, and 
frequencies in the gigahertz range. 

Internationally, makers of magnetic 
and optical disk drives continue to hold 
a strong position in the market because 
of their ability to provide technologi
cally advanced products at competitive 
prices. In 1992, U.S. magnetic r igid disk 
drive manufacturers w i l l face more 
foreign competition from companies 
such as Fujitsu, N E C , and Hitachi. But, 
the Commerce Department predicts, it 
is unlikely that optical drives wi l l 
replace magnetic drives in the coming 
year. The reason: technology. Vendors 
in the optical industry are expected to 
form strategic business alliances to 
improve the technological performance 
of their products in 1992. 

Art i f icial intelligence technologies 
should have a strong year in 1992. By 
merging neural networks, expert 
systems, and fuzzy logic, the Commerce 
Department forecasts major break
throughs in optimizing massive 
parallelism, real-time performance, and 
high-speed applications. Vendors wi l l 
f ind that support and compatibility 
wi th users' databases w i l l become 
critical in marketing their systems. 

The 628-page document is avail
able for $32 from the Superintendent of 
Documents, U.S. Government Printing 
Office, P.O. Box 371954, Pittsburgh, Pa. 
15250-7954. The National Technical 
Information Service takes telephone 
orders at 800/553-NTIS (Stock number 
PB92-100163). 
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