














































display continuum 

continued from page 4 

more refreshments, this time cookies and soft 
drinks . I have never been able to explain why 
it's coffee in the morning and pop in the after­
noon (sodas to those on the Ea t Coa t). But, 
that's the way it always is. 

The cookies and oda pop are not enough to 
obviate the growing uneasiness that every 
item on the list has some pesky problem with 
it. I have decided to call them, ""those little 
tiny fatal flaws.' In other words. an idea look 
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Invite the experts in display 
technology to work 

at your side. 

'93 IDRC EuroDisplay · Strasbourg, France 
Lecture Notes $115. 

'93 SID International Symposium · Seattle 
Digest of Technical Papers $100. 

'93 SID International Symposium · Seattle 
Lecture Notes· Vol. I & II $85. 

'92 SID International Symposium · Boston 
Lecture Notes· Vol. I & II $70. 

'90 SID International Symposium · Baltimore 
Digest of Technical Papers $80. 

'93 Color Imaging Conference · Scottsdale 
Proceedings $55. 

'94 Display Manufacturing Technology 
Conference · San Francisco 

Proceedings $55. 

• SID MEMBERS MAY TAKE A 15% DISCOUNT 

• For airmail shipment outside North America 
please add $10.· per item. 

• Call714/545·1526 , fax ·1547 

mom 
"The world's most complete source of information 

on display technology" 

interesting but there is an apparent impo sibil­
ity required to make it work, uch a it vio­
lates the law of physics, or no one in the 
group understands why the technology that is 
in current use works so well. Would you like 
a real-life example? How about wear-resis­
tant coatings for train wheels and/or railroad 
tracks? That's OK, I don't know how to 

answer that one either. But what would the 
last 150 year probably tell you about the need 
for such a high-technology elution? 

At this point, the facilitator typically brings 
the session to a rousing close with a talk about 
how well the process worked- just look at all 
the great ideas that were generated. Isn't it 
wonderful how all these ideas can now be 
passed on to top management for further con­
sideration and detailed business analysis? 
And with the prioritization that the group has 
done, management will have an easy time 
implementing the most important ones. The 
future of the company i in good hands! Or, 
is it maybe time to look for a job with another 
company? 

What's happening here? Why don 't these 
sessions produce the great results expected? 
Why are the concepts so flawed and so little 
of the output useful for setting the real future 
direction of a company? Here's what I think 
i going on. 

First, a group of ··creatively challenged" 
individual , no matter how large or how well 
facilitated, will not produce the quality results 
of a few or even one talented and genuinely 
creative per on. This is likewise true in sports 
and most other pursuits. A a soccer referee, I 
have done game that had 11 players playing 
against five or six, and with just a mall dif­
ference in skill level, the short side totally 
dominated the game. It seem that no matter 
how large a pool of mediocrity one a sembles, 
it cannot overwhelm a few truly capable peo­
ple. Hmmm! Perhaps that brings into ques­
tion the hiring practice of certain well-known 
organizations? 

Second, creativity does not respond to a 
predetermined time schedule. The brain-
terming session is useful for exposing a vari ­

ety of existing thought , but for them to 
become really interesting and/or useful , cre­
ative individuals must have time to let their 
talents work. For example, I find that I am 
most creative in the morning while getting 
ready for work. It is often then that solutions 
to problems that have been pestering me the 
previous day leap out from some deep mind-



rece in all of their ridiculous simplicity. 
Sometimes it's not the next day. but weeks or 
month later. I can't tell when. I just know 
that the creative synthesis process will work 
best when I am rested and when I don't try to 
force it to happen. 

Third. I am convinced that thorough knowl­
edge of a technology and an understanding of 
the marketplace are prerequisites to creating 
and developing truly useful new ideas. Often. 
the participants in these brain torming ses­
sions are not selected with this in mind. Thus, 
ideas that would be clearly flawed to those 
with more experience and understanding are 
eagerly accepted by a less knowledgeable 
group. 

Finally. these e sions don 't work for the 
same reason that governments are no good at 
selecting the future of technology and/or in 
deciding what's best for the rest of us. A 
small select group of individuals never has 
enough data to decide which new technology 
the marketplace will accept and to what 
degree. It is important. therefore. that many 
technologies and business approaches be 
encouraged with the expectation that a few 
will , through some erni- tatistical proce . 
survive because someone stumbled onto the 
best set of product features that cu to mer 
found they really liked. 

It is for this rea on that I am uch a strong 
supporter of the need to explore a large vari­
ety of di play technologies and new direc­
tions . In this proce s there are no fai lure . just 
ever-improving in ight . I believe. for exam­
ple. that ARPA is taking the right approach by 
funding a variety of development programs. 
This type of ··seed" financing is extremely 
important to encourage the development of 
new technologies o that they can get to the 
point where the marketplace can make the 
determination rather than a few well-meaning 
individual . As Carver Mead says, ··Technol­
ogy i like flapjacks, you have to make a few 
before they get really good ." ' 

As we prepare for the upcoming SID Inter­
national Sympo ium, I'll leave you with this 
parting thought. You can fool investors. 
industry experts, government R&D funders , 
early adopters. and even yourself. But YOU 
CAN EVER FOOL YOUR MAl STREAM 
CUSTOMERS. THE VOLUME USERS. 
And if you don't believe me. ask Steve Jobs of 

eXT Computer, Inc. , or at least read the 
recent book by Randall E. Stro , Steve Jobs 
and rhe NeXT Big Thing. 

The United States Display Consortium 
SDC) is relocating its headquarter to 

downtown San Jose, California. Peter MilJs 
will be making the move from his previous 
location in Austin. Texas. and Bob Pinnel is 

giving up on East Coa t winters and leaving 
Berkeley Heights, ew Jersey. Peter tells me 
that a major reason for the move is that over 
40% of the U.S. Flat-Panel Di play (FPD) 
equipment supplier infrastructure is in the Bay 

Qu.lnTUiil i).lt.l• G x 150 MHzvldeo signal generator 

801-GX Condensed Specifications 

Self Calibrating Outputs 
Analog Outputs 

Multi-Media Outputs 

Digital Output 

Video Graphics 

Interfaces 

Features 

Size (Approximate) 
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Analog & Multi-Media ol 

Bandwidth (MHz) 150 
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Connectors ol 
NTSC (BNC) ol 
PAL (BNC) ol 
S-Video ol 
Output protection ol 
Connectors o1 
Memory size 2K x 1 K x 4 
Displayed colors 
analog/TIL 16/64 

RS-232 ol 
IEEE-488 ol 
Programmable via GUI ol 
Front panel display LCD 16 x 2 char 
Format storage 300 
Standard formats 120 
Standard images 47 
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S4,995 
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• Auto calibrating 
analog outputs 

• Multi-media outputs 
- NTSC, PAL & S-Video 
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• Create custom fonts 
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• Storage for 300 
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The Quantum Data GX is an 
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new convenience to the 
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A Bad Case of the JITTERS?? 

Magnetic Radiation Laboratories, Inc. 

could just be the perfect }}-for your CRT 

Clearly one of the best CRT Shield manufacturers 
in the world ... 
with an ALL AMERICAN manufacturing team standing 
ready to assist you, with all of your formed or fabricated 
shielding applications. 
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Area. Their new phone number i 408/277-
2400 and fax 408/277-2490. 

Dr. Peter Pleshko. who establi hed the 
consultancy. PEMM Services. a few months 
ago, after retiring from IBM, has provided 
some additional information on hi areas of 
interest. He offers consultation on display 
technologies by providing as essment of char­
acteri tics, comparisons between technolo­
gie , predictions of their capabil ities. recom­
mendations on the best choice for a given 
appl ication, and a strategic view of different 
technology choices. He also addre se such 
is ues as manufacrurability. cost. and avai l­
ability. He can be reached at 914/889-4246. 

The Video Electronics Standards Associ­
ation (VESA), mentioned in last month 's col­
umn. is continuing its work on Flat-Panel 
Monitor Interfaces (FPMI). The March I 0 
regular meeting was extended to discuss this 
topic, with both VESA members and non­
members invited to attend and pre ent propos­
als for consideration . The session wa moder­
ated by Ed Anwyl. Additional information 
may be obtained from the VESA office in San 
Jose. California at 408/435-0333 or Ed Anwyl 
at 408/982-3510. 

Micro Touch Systems, Inc. of Methuen , 
Massachusett , has announced the appoint­
ment of James J. Waldron as vice president 
of new business development and acquisitions 
to lead the company's search for acquisition 
opportunitie and product expansions in the 
touch, pen, and alternative input marketplaces. 
Mr. Waldron was most recently president and 
CEO of Visage, a manufacturer of a pressure­
sensitive touch-input device. MicroTouch 
manufactures touch-screen kits and monitor 
used in point-of-sale terminals. information 
and self-service kio ks, and gaming, indu -
trial. and other computational applications. 

Rey Roque is the new vice president of the 
Display Products group of Mitsubishi E lec­
tronics America, Inc. , located in Cypress, 
California. In this capacity he will direct the 
marketing of display monitors in orth Amer­
ica. including new product planning, supply­
line management. and marketing communica­
tions. Prior to hi tenure at Mitsubishi. Mr. 
Roque worked for Conrac Display Products in 
a variety of management positions. Craig 
Sloss is the product marketing manager for 
thi group. 

Fitch, Inc., an international busine s and 
design consultancy located in Worthington, 
Ohio, has appointed Alex Subrizi to direct it 
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efforts in the area of interface design. Mr. 
Subrizi, who joined Fitch in 1991, was also 
promoted to associate vice president. His new 
responsibilities will include directing all inter­
face and multimedia design programs as well 
as establishing a long-term interface design 
strategy for the company. Fitch, Inc. has over 
300 professionals, with offices in Boston, 
Columbus, and London. 

Dave Martin has been named the general 
manager of Carroll Touch of Round Rock, 
Texas. Formerly development engi neering 
manager for AMP Singapore PTE, Ltd. , Mr. 
Martin has over 14 years experience in the 
electronics industry. His new responsibilities 
include overseeing Carroll Touch's domestic 
and European operations and that of its 
Japanese subsidiary, Carroll Touch Interna­
tional-Japan branch. 

For contributions to and comments about 
this column, you may call me at 3021733-
8927, or fax me at 3021733-8923. If you pre­
fer the mail, please send your information to 
Jay Morreale, Palisades Institute for Research 
Services, Inc., 201 Varick Street, Suite 1006, 
New York, NY 100 14. • 

DISPLAY 
MANUFACTURING 

TECHNOLOGY 
CONFERENCE 
Santa Clara, California 

January 31-February 2, 1995 

Contact: Mark Goldfarb 
703/486-7111 fax -8527 

To participate as an exhibitor at 
DTMC '95 in Santa Clara, please call 
Erika Suresky, Exhibit Manager, Pal­
isades Institute for Research Services, 
Inc., at 212/620-3375,Jax -3379. 
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Walt Disney World Dolphin Hotel 
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U.S. Patent No. 5,280,277; Issued 1118/94 
Field-Updated Deformable Mirror 
Device 
Inventor: Hornbeck, Larry J. 
Assigned to: Texas Instruments, Inc. 

The bistable deformable mirror device (DMD) used 
in a high-definition-television (HDTV) application 
must be capable of supporting at least I 28 gray lev­
els, using pulse-width modulation. If the DMD is 
line-updated, then the minimum field time to sup­
port I 28 gray levels cannot be achieved because of 
the time required to perform a resonant reset once 
each line. This disclosure shows how the DMD can 
be field-updated in order to achieve the minimum 
required field time. 

U.S. Patent No. 5,285,079; Issued 2/8/94 
Electron-Emitting Device, Electron­
Emitting Apparatus, and Electron­
Beam Drawing Apparatus 
Inventors: Okunuki, Masahiko; Tsukamoto, 

Takeo; Watanabe, Nobuo 
Assigned to: Canon K.K. Japan 

An electron-emitting device is provided for use in a 
flat display, an electron-beam drawing apparatus, a 
CRT display , etc. The electron-emitting devic;e 
comprises a first layer having a first bandgap, a sec­
ond layer formed on the first layer and having the 
first bandgap, a third layer formed on the second 
layer and having a second bandgap, which is nar­
rower than the first bandgap, and a fourth layer 
formed on the third layer and having an electron­
emitting surface. According to this structure, a high 
electron emission efficiency can be obtained. 

U.S. Patent No. 5,286,517; Issued 2115/94 
A Process for Making an Electrolumi­
nescent Cell Using a ZnS Host Includ­
ing Molecules of a Ternary Europium 
Tetrafluoride Compound 
Inventors: Kahng, Dawon; Yoshioka, T. 
Assigned to: NEC Research Institute, Inc., 

Japan 

A flat-panel display utilizes an array of electrolumi­
nescent cells in which the active layer is of poly­
crystalline zinc sulfide that is the host for molecules 

Patent database used with permission of IFI­
Plenum Data Co. 
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of a ternary europium fluoride compound, advanta­
geously lithium europium tetrafluoride. Each cell 
includes a pair of electrodes between which are a 
silicon dioxide barrier layer, sufficiently thin for 
electrons to tunnel therethrough, the active layer, 
and a capacitive dielectric layer. Other ternary 
europium tetrafluoride compounds are described for 
use as the active layer. 

U.S. Patent No. 5,285,296; Issued 2/8/94 
Conversion of Color Display Data to 
Color Print Data 
Inventors: Komooka, Haruo; Matsuyama, 

Toshifumi; Mizuno, Masao 
Assigned to: IBM Corp. 

An image processor converts white areas dis­
playable on a video display screen to white areas 
outlined in black and suitable for printing on white 
paper. In addition, black areas that are displayed on 
a video screen are converted to white for printing on 
white paper. 

U.S. Patent No. 5,285,276; Issued 218194 
Bi-Rate High-Definition-Television 
Signal Transmission System 
Inventor: Citta, Richard W. 
Assigned to: Zenith Electronics Corp. 

A frame of compressed video data is formatted for 
transmiss ion into a plurality of data segments, a first 
group of which are encoded in the form of a plural­
ity of four-level symbols and a second group of 
which are encoded in the form of a plurality of two­
level symbols for providing improved noise perfor­
mance. The partition between the first and second 
groups of data segments may be establi shed on a 
fixed basis, a variable basis dependent upon the 
effective level of compression, or a combination of 
both. Preferably, the levels are selected such that the 
average levels of the transmitted M- and N-Jevel 
symbols are substantially equal to a non-zero value 
to assist lock-up of the receiver PLL and reduce 
transmission power. 

U.S. Patent No. 5,283,653; Issued 211194 
Dual HDTV /NTSC Receiver Using 
Sequentially Synthesized HDTV 
and NTSC Co-Channel Carrier 
Frequencies 
Inventor: Citta, Richard W. 
Assigned to: Zenith Electronics Corp. 

A dual HDTV/NTSC receiver includes a micropro­
cessor for control ling a tuner for synthesizing the 

carrier frequencies of HDTV and NTSC signals. 
The HDTV signals are inherently of much lower 
power than the NTSC signals. The tuner initially 
synthesizes the carrier frequency of a desired 
HDTV signal which is attempted to be detected in 
an narrow-band synchronous detector. Detection of 
the HDTV signal produces a high lock detect signal 
which causes the microprocessor to enable an 
HDTV processing channel. If no HDTV signal is 
detected, the lock detect signal remains low and the 
microprocessor controls the tuner for synthesizing 
the carrier frequency of the NTSC co-channel tele­
vision signal. A high lock detect signal from the 
narrow-band synchronous detector, indicating 
detection of the NTSC co-channel, causes the 
microprocessor to enable the NTSC processing 
channel. A system for automatically programming 
the receiver and memorizing which type signal is 
present on each television channel is also shown. 

U.S. Patent No. 5,280,397; Issued 1118/94 
Bi-Directional HDTV-Format Digital 
Signal Converter 
Inventor: Rhodes, Charles W. 
Assigned to: Advanced Television Test Center 

Inc. 

A TV-signal-format converter is provided for con­
verting, wi thout Joss of picture, information from 
any HDTV format to or from a given recorder/ 
player format. An interface converts between ROB 
and luminance/chrominance inputs and between 
analog and digital inputs. The interface couples a 
HDTV format to a plurality of pairs of memories. A 
clock and control circuit controls address ing of the 
memories for reading and writing so that conversion 
is performed between a HDTV format and a format 
required for a given high-definition digital video­
tape recorder or any other comparable recorder. 

U.S. Patent No. 5,287,105; Issued 2115/94 
Automatic Tracking and Scanning 
Cursor for Digitizers 
Inventors: Guardado, Julio L.; Schlotterbeck, 

David L. 

Assigned to: Calcomp Inc. 

This is a hand cursor for a digitizing system allow­
ing easier positioning of the cursor at the points to 
be digitized. The cursor includes a quasi-sight win­
dow having a ceo panel for viewing a two-dimen­
sional area and an LCD panel for displaying it to the 
user. There is a vertical positioning line on the 
panel. A position signal generator is disposed in the 
cursor for continuously generating and outputting 
positional data from which a reference-point posi­
tion and the orientation of the positional line on the 



tablet surface can be dynamically determined. There 
is also position determination logic for inputting the 
electrical signal output from the CCD panel and the 
positional data from the positional generator and for 
determining a point on the tablet surface where the 
positional line crosses a line contained in a drawing 
disposed on the tablet surface over which the quasi­
sight window is positioned as a point to digitize. 

U.S. Patent No. 5,285,36i ; issued 218194 
Backlighting Apparatus for Flat-Panel 
Displays 
inventor: McKillip, Robert C. 
Assigned to: Rockwell international Corp. 

An apparatus for providing illumination to flat­
panel displays having a multi walled encasement 
device, lighting means, and a flat-panel display. The 
multi walled encasement device may be of a variety 
of shapes and serves to support the lighting means 
within the cavity formed by its walls. The fluores­
cent bulb is fabricated into a circular design and 
placed within the multi walled encasement device 
thereby providing uniform light intensity across the 
flat-panel display attached to the encasement 
device. The encasement device may contain convex 
or concave contouring to better direct or concentrate 
lightwave intensity to the flat-panel display. 

U.S. Patent No. 5,287,131; i ssued 2/i5/94 
Color LCD System of the Projection 
Type 
Inventor: Lee, Jongcheon 
Assigned to: Samsung Electron Devices Co. 

Ltd. , Korea 

A projection color LCD system uses a large reflect­
ing LC panel as a screen. The system includes three 
unicolor light sources for emitting lights of red, 
green, and blue, respectively, the light sources being 
disposed remote from the screen; three light shutters 
for permitting the red, green, and blue light beams 
to success ively and periodically pass to the screen; 
and three diffusing lenses for diffusing the respec­
tive beam which is passing to the screen. Each 
respective Li ght shutter permits the passage of a cor­
responding light beam. The color driving signal cor­
responding to the light beam from the image con­
trolling circuit is applied to the driver to drive the 
LC panel. As a result, the red, green, and blue light 
beams are successively reflected from the reflec­
tion-type LC panel according to the color driving 
signal. Since the reflecting frequency of successive 
three color light beams is under 1/30 sec and, a per­
son who is looking at the front side of the screen 
recognizes successive three color light beams as the 
composite color screen. 

U.S. Patent No. 5,287,180; Issued 2/i5/94 
Modulator/Demodulator for Compati­
ble HDTV System 
Inventor: White, Hugh E. 
Assigned to: General Electric Co. 

An NTSC bandwidth-compatible HDTV system 
employs mul tiple quadrature amplitude modulation 
(QAM). A first suppressed QAM carrier is modu­
lated with hlgh-priority information including pre­
dominantly low-frequency information. A second 
suppressed QAM carrier is modulated with low-pri­
ority information including predominantly high-fre­
quency information. The high-priority QAM signal 
exhibits a larger amplitude and narrower bandwidth 
than the low-priority QAM signal, and is disposed 
in the lower portion of the multiple QAM frequency 
spectrum normally occupied by the vestigial side­
band of a standard NTSC television signal. The fre­
quency spectrum of the multiple QAM signal 
exhibits signal attenuation at frequencies associated 
with high-energy information in a standard NTSC 
signal, e.g., frequencies around the NTSC picture 
and sound carriers. 

U.S. Patent No. 5,285,150; Issued 2/8/94 
Method and Apparatus for Testing 
LCD Panel Array 
Inventors: Henley, Francois J. ; Miller, 

MichaelJ. 
Assigned to: Photon Dynamics Inc. 

A hierarchical testing method is implemented taking 
advantage of the nature of the most common defects 
in an LCD panel to achleve fast effective parametric 
testing of LCD panels and the like. At the first hier­
archy of testing, the panel is logically divided into 
zones and each zone tested in isolation to identify 
zones having at least one defect. At the next hierar­
chy, electro-optic assisted zone inspection is per­
formed to identify where withln the zone the defects 
are located. Lastly, every pixel is inspected using a 
voltage imaging method to determine whether the 
switching integrity of the pixel is acceptable. The 
testing apparatus includes a plurality of panel inter­
face devices coupling the panel under test's drive 
lines and gate lines to a precision measurement unit 
(PMU). A controller determines the PMU signals 
and configures the panel interface devices. The 
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PMU monitors select drive lines and gate Lines to 

isolate zones having defects. An electro-optic volt­

age measurement system is used to identify the 

location of defects within an isolated zone. 

U.S. Patent No. 5,287,038; Issued 2115194 
High-Resolution Electron Gun 
Inventors: Hagar, Robert A.; Ingle, Arthur 1. 
Assigned to: Litton Systems Inc. 

Improve the cost /performance 
ratio of your system to gain 
the competitive edge 
Whether you're designing a new system or trying to improve the performance 

of an existing one, DISCOM can custom-tailor components to extract maximum 

performance from your system design. 

High-performance custom yokes at off-the-shelf prices 
Using our extensive experience with deflection 

yokes, DISCOM engineers can design and build a 

prototype stator yoke that maximizes your system 

design. Then, by combining our unique mass­

production techniques with rigorous statistical 

quality control, we can maintain custom specs 

throughout production at a non-custom cost. 

Thirty-two years of high-volfage power supply experience 
For years, we've been building high-voltage power supplies for the leading 

manufacturers in the industry. They know that 

DISCOM power supplies provide superior 

performance and reliability in a smaller size and 

footprint. Our designs can be customized to 

any system requirement for maximum 

performance at a minimum cost. 

DISCOM builds high-performance components for the world's most demanding 

manufacturers- for avionics, radar, imaging, CAD, projection, medical and laser 

applications. Call us at 508-692-6000. We'll help you increase the performance of 

your system to give you the competitive edge. 

=• ===--=--=-=- --- ® ------------------------ --------- - --------------------------------------------
See Us at SID '94, Booths 101n09 
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An improved resolution electron gun for a CRT is 
provided having a cathode, a control grid, and an 
anode. A positive voltage is applied to the anode for 
the purpose of drawing the electron beam from the 
cathode, which emits the electron beam along its 
principal ax is. The control grid between the cathode 
and the anode has a modulating drive voltage to 
modulate the emitted beam. The anode and the grid 
are aligned along the principal axis of the cathode 
and are adjacent to one another. A limiting aperture 
is mounted along the principal ax is to clip the beam 
and reduce its diameter. A screen is provided along 
the principal ax is within the CRT to receive the pro­
jected beam. To obtain increased resolution, the 
modulating drive voltage is increased whi le the 
aperture size is decreased. More specifically, the 
modulating drive voltage is increased beyond 25% 
of a predetermined maximum cutoff value, and the 
limiting aperture permits less than 50% of beam 
current to transmit. • 

LASER PROCESSING 
SERVICES 

Failure Analysis/Product Repair 
• Metal Deposition 
• Elimination of Shorts 
• Trace Cutting 
• Passivation Removal 

For wafers, boards, packages & dice 
Also laser trimming, hole drilling, 
scribing, cutti ng and microwelding 
services, plus a complete line of 
field-proven laser systems. 

Call today for further information. 

FREE SAMPLES! 

Lasers for Microelectronics 

..1"2. FLOROD 
L.r CORPORATION 

17360 S. Gramercy Place 
Gardena, CA 90247-5212 

310 / 532-2700, 800/323-7691 
FAX : 310 / 329-1015 
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measurement versatility. 
For brightness color, and CRT frequency, the PR-880 our next generation, 

fully-automatic filter photometer is the brightest star in the sky. 
Equipped with patented Pritchard optics, for benchmark through-the-lens 

viewing accuracy, its built-in automatic attenuators, colorimetry filters, and 
apertures provide illuminating value, speed, and precision. 

Fully automatic, the PR-880 masters space and time with ... Auto Measure­
ment and Calculation. One-key, programmable calibration. Full on-board 
CP control. And a brilliantly backlit supertwist LCD display. 

And, its advanced Auto data logging, RS-232 Remote operation, and 
universe of accessories, deliver stellar application performance in: 
• AMLCD Display Measurement • Automotive Lighting 
• Aircraft Panel Luminance & Color • Electroluminescent Panel 
• Color Temperature Determination Evaluation 

• CRT Luminance & Contrast 
Fittingly, the PR-880 weighs less, costs less, and takes less to operate than 

any photometer in its class. And, its rugged, single-component design does 
more of the work, while you do less. 

Leap ahead ... to ultimate versatility in brightness and color mea urement. 

PHOTO RESEARCH 
DMSION Of KOLLMORGEN INSTRUMENTS CORPORATION 

Circle no. 114 
Circle no. 115 

The PR-880 ... 
"Ahead­

Automatically." 

9330 DeSoto AYenue, Chatsworth, CA 91311--1 926 SA 
(81 ) 341 -5151 FAX: (818) 341-7070 
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581-9526 FLORIDA ELECTRO-OPTICS INC Ph. (407) 645-1000 ILLINOIS BROOKS ENG INEER ING Ph. (3t 2) 271-2452 NEW JERSEY ANALECTRO.INC. Ph. (800) 247-3581 ENMARKASSOCIATES 
NC. Ph: (908) 752-3660 NEW MEXICO SOUTHWESTERN ENGINEERING Ph (505) 88 -3677 OHIO MECOM. INC. Ph. (419) 457-3231 TEXAS SOUTHWESTERN ENGINEERING Ph (214) 340-1741 

VERMONT DLG ASSOCIATES Ph: (508) 877-7880 WASHINGTON NORTHWEST TECHNICAL Ph: (206) 523-7228 
Internal/ana/ Sates Representatives: AUSTRALIA HADLAND PHOTONICS Ph: (61) (3) 560-2366 BELGIUM ANALIS SA Ph (81) 225085 FINLAND · HELSINKI DEX OY IN FRA Ph: (358) 200 600 
700 FRANCE INSTRUMAT SA Ph· (1) 69-28-27-34 GERMANY OPTEEMA ENG INEERING GmbH Ph. (212) 67352 HOLLAND LANDRE-INTECHMIJ 8 V Ph: (20) 56-96-611 HONG KONG LIBERO 
Ph. (85) 2 518-0603 ISRAEL ANKOR Ph: (3) 575-4242 ITALY PHOTO SYSTEMS SAS Ph: (2) 9537-9353 JAPAN KYOKKO TRADING COMPANY Ph . (3) 3586-5251 KOREA OONGHWA 
INCORPORATED Ph (2) 521-0301-5 SEPOONG INO. CO .. LTD Ph. (2)587 5292 SINGAPORE SEIDENSHA CONTROLS Ph (65) 760-0896 U.K. MICRON TECHNIQUES LTD Ph (44) 81-343-
4836 TAIWAN TITAN ELECTRO-OPTICS CO. Ph (886) 2-788-9500 TURKEY ATOTEST Ph. (312) 229-9804 All trademarks are property ol Kollmorgen Paten1s Pend>ng 
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