












































display continuum 

continued from page 4 

been creating new information, saving it, and 
moving it around since cave-man days. 
Nicholas Negroponte of MIT was recently 
quoted in a newspaper article as saying, "Peo-

pie thought of themselves as being in the 
newspaper business, or movies, music, and so 
on. But they're really not anymore. They're 
in the bit manufacturing business." Wow, is 
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that all there is to the Information Age? Isn't 
that like saying that all the great books ever 
published were produced by "word manufac­
turers"? Doesn't it matter just a little what 
kind of information those bits or words are 
carrying? 

Let me suggest that the Information Age 
will be characterized by a society that devotes 
more time to information creation and pro­
cessing than it does to meeting its needs for 
food, shelter, safety, and manufactured 
goods. While this statement is not nearly as 
"sound-bitey'' or "newsworthy" as the one 
made by Prof. Negroponte, I think it better 
characterizes how the Information Age will 
supplant the Industrial Age. 

Information in various forms will be the 
commodity of the Information Age. But what 
do you do with the shopping bag full of stored 
bits you bring home or receive over your 
modem? Well, we need to be able to display 
and understand them, to manipulate and orga­
nize them, to use them to create more infor­
mation, to play with them, to copy what we 
have done, to transmit them to someone else, 
and to combine them with other things we 
have created or are yet to create. 

Several months ago, in a column about 
ARPA, I used the phrase "Displays are Win­
dows into the Information Age." Now, can 
you see why I am so enthusiastic about the 
future of display technology? Displays are 
absolutely critical to making the Information 
Age happen. We need today, and will need 
for many years to come, all kinds of new and 
better displays and UO devices. We need 
high-resolution ones. We need big hang-on­
the-wall ones. We need lightweight low­
power ones to carry around. 

Most of all, the world needs all of us inno­
vating and working hard to make these great 
things happen. Now, if we can just get more 
of our innovative ideas into seriously funded 
development programs and then into products 
and manufacturing, we may not need to be as 
concerned about jobs and survival as we have 
had to be in the last few years. 

This month, there is all kinds of interesting 
industry news to tell you. Let me begin with a 
short summary of a visit I made to Tektronix 
in the middle of October. After years of 
thinking about it, Tektronix appears to be 
getting out of the components business. The 
Integrated Circuits Operation, the Hybrids 
Operation, and three business segments of the 



Display Operation have been put up for sale, 
while the CRT plant itself is apparently sched­
uled for closure in 1995 or ' 96. The avionics 
display business, the plasma-addressed LCD 
technology group, and the display products 
group are alllooldng for a new home. 
Richard Hockenbrock, GM of the Network 
Displays & Display Products group, gave me 
a good overview of how they are building the 
business in spite of this period of high uncer­
tainty. Bill Stein and John Moore showed 
me a demo of their latest plasma-addressed 
LCD panel. They are maldng a very serious 
effort to try to quickly transition this technol­
ogy from the laboratory into a marketable 
product. 

On that same trip, I was also able to visit 
with Steve Hix of In Focus Systems and to 
participate in the official opening ceremonies 
of the new Motiffacility for maldng active­
addressed LCDs. Motif is a joint venture 
between Motorola and In Focus Systems, 
and to emphasize that partnership, it is man­
aged by Henry Lewinsohn, who came from 
Motorola and Paul Gulick, who was with In 
Focus. In one year, these folks have put 
together a complete facility for maldng the 
new active-addressed LCD panels and are 
now testing the production process. I expect 
that by the time you get to read this column, 
they will be in full-scale operation. 

One of my objectives in writing this col­
umn is to provide you with timely informa­
tion. There is, of course, the normal delay 
time in getting a magazine together and 
printed. For instance, while I am writing this 
column over Thanksgiving week, you will not 
get to read it until early January. This month, 
however, I am going to make an exception 
and include a description of an event that took 
place last June. It makes for interesting read­
ing in spite of the elapsed time. It was sent to 
my by Alan Lewis of Xerox PARC. Here is 
some of what he wrote. 

"Between June 7th and lOth 1993, groups 
of engineers from various companies came to 
Washington to demonstrate the fruits of their 
ARPA-funded display development work. 
This 'High Defmition Display Showcase' 
involved demonstrations at four locations, 
including the White House and the Pentagon, 
and the displays on show included the 6.3M­
pixel AMLCD from Xerox, the Texas Instru­
ments deformable mirror video projection 

system, Planar's 10-in. full-color 640 x 480 
EL display, a 1024 x 768 full-color plasma 
video monitor from Photonics Imaging, and 
two 3-D systems from Dimension Technol­
ogy and Reveo." 

(The ftrst day's show was mostly for ARPA 
personnel.) 

"The second day's show took place at 
ARPA headquarters in the 'Enterprise Room' 
which we decided got its name because the 
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display continuum 

internal decor resembles that of the Starship. 
The normal sounds of the demonstration sys­
tems goi ng together were punctuated by occa­
sional cries of 'Beam me up, Scotty! ' 
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process knowledge has 
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ACCUDYNE'S proven 

machine building 

capacity to enhance 

our leadership position 

in liquid crystal 

display production 

technology. 

"On the third day, Wednesday, the show 
moved to the White House. We took all the 
equipment over late in the afternoon on Tues­
day, and arrived in convoy at the White House 
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gates for security checks. Unfortunately, this 
turned out to be the night of the Congressional 
Barbecue, so we had to wait for the security 
agents to come and let us in. We were all 
stuck outside on the road for about three hours 
in temperatures of over 90°F and 90% humid­
ity with our packing cases opened wai ting for 
the 'Canine Security Operatives ' (dogs) to 
come and sniff everything. Finally, we were 
allowed in (although there was also some 
argument about leaving aU-Haul truck on the 
White House grounds overnight) and the show 
was set up again. During the next day, the 
displays were seen by (among others) Jack 
Gibbons (OSTP), Bo Cutter of the National 
Economic Council, and John Deutch, the 
Under Secretary of Defense for Acquisition. 
Bill Clinton passed the demo room just as we 
were packing up to leave. 'Looks great,' he 
said." 

Thanks, Alan. Nice story. 
SI Diamond Technology, Inc. and Micro­

electronics and Computer Technology Cor­
poration (MCC) have agreed to cross- license 
and pool technologies that will form the basis 
of new fl at-panel displays utilizing the elec­
tron-emitting characteristics of diamond. SI 
Diamond expects to begin manufacturing flat­
panel displays in limited quantities, using the 
diamond-based field-emitter technology, as 
early as the first half of 1994 in 5000 ft. 2 of 
existing facilities leased from MCC in Austin, 
Texas. SI Diamond has also signed a letter of 
intent to acquire Emerald Computers, Inc. 
of Portland, Oregon. Emerald develops and 
manufactures integrated computer control sys­
tems, operator interface terminals, and indus­
trial consoles that use fl at-panel displays in 
factory automation and process control appli­
cations. The key people at SI Diamond are 
Robert H. Gow, president and CEO, and 
Howard K. Schmidt, founder and COO. 

Optical Imaging Systems, Inc. (OIS) has 
selected Curtis J. Casey as Vice-President, 
Business Development, Marketing and Sales. 
Mr. Casey's earlier career experiences were 
with Delmo-Victor, Textron, Inc., and Kaiser 
Electronics. 

Another new Vice-President of Sales has 
been appointed by Photon Dynamics. James 
Ellick comes to this position with prior expe­
rience at Fairchild, Applied Materials, and 
Alameda Instruments. The people at Photon 
Dynamics were particularly impressed with 
Jim's knowledge of both the IC industry and 
the FPD equipment industry. 



Schott Glass Technologies, Inc. of 
Duryea, Pennsylvania, has appointed Stephen 
P. Krenitsky to the position of Vice-Presi­
dent, Operations. He has been with Schott 
since 197l,when he began as a design engi­
neer. Schott Fiber Optics' Opto-Electronics 
Components Group has selected Normand 
0. Allard as its Director of Marketing/Sales. 
The Schott Group (Mainz, Germany) 
employs more than 18,000 people worldwide. 
The Group's headquarters in North America, 
called the Schott Corporation, employs 
nearly 1800 for the manufacture and distribu­
tion of fiber optics, special glass, instruments, 
and crystal ware. 

Semiconductor Systems, Inc. of Fremont, 
California, has appointed James D. McK­
ibben to the position of Director of Marketing 
& Sales for the flat-panel display and multi­
chip module (MCM) market sector. SSI man­
ufactures customized high-performance resist 
processing equipment for silicon wafers, thin­
film heads, and flat-panel displays. They pro­
vide systems for cleaning, photoresist coating, 
developing, and polyimide processing. 

To conclude this month's industry news 
segment, Voice Processing Corporation of 
Cambridge, Massachusetts, has appointed 
Julie Donahue as President and COO and 
Anthony Blandon as Director of Product 
Development. Donahue was most recently 
with Dun & Bradstreet Software, Atlanta, 
Georgia, and Blandon moved over from 
Digital Sound Corporation in California. 

Contributions to and comments about this 
column are always welcome. You may call 
me in person at 302/733-8927, or fax me at 
302/733-8923. If you prefer the mail, send 
your information to Jay Morreale, Palisades 
Institute for Research Services, Inc., 201 Var­
ick Street, Suite 1006, New York, NY 10014. 
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To the Editor: 

It was most interesting to read in your 
September editorial about the "dramatic," nay, 
"explosive" trend from 14- to 15-in. colour 
monitors. Towards the end of 1992, we moni­
tor market analysts, seeing a remarkable pene­
tration growth of 15-in. units from 1.1 % of the 
total Western European colour monitor mar­
ket in I 99 I to a predicted 5.7% in 1992, natu­
rally expected an even greater increase to 
around 11 % in I 993 and well over 20% in 
1994. Surely, we reasoned, that extra inch 
and, as you say, much more actual usable 
screen area would mean that the European 
end-user would happily pay that diminishing 
extra payment for a 15 in. and make our pre­
dictions come true. 

Alas, oh for hindsight-foresight or even a 
better crystal ball. Even though sales of data­
graphic monitors are still increasing in 
Europe, albeit at a slower rate and in line with 
PC sales, in recessionary times when it comes 
to saving the local equivalent of a dollar or 
two, be it DMark, Franc,£, Lire, or Peseta ... 
especially Lire or Peseta, then a new 14 in. is 
quite good enough, thank you. After all, com­
paring oranges with oranges, a modern 14-in. 
microprocessor controlled monitor, operating 
at a "flicker-free" Super VGA resolution, with 
MPRII, and overscan to fill the viewable 
screen, compares very favorably , even in 
workspace area, with its equivalent 15-in. 
counterpart- and is still quite a bit cheaper! 

Thus, 15-in. monitors have had a sabbatical 
and actually took 4.9% of the total Western 
European colour monitor market in 1992 and 
5.5% in the first half of 1993. The CDT is 
now around 70% of the cost of the monitor. 
And the 15-in. tube, and thus the monitor 
using it, is always expected to be more expen­
sive than the 14 in. Bearing these important 
cost factors in mind, we now confidently pre­
dict that the 15 in. will take 6.4% of the Euro­
pean colour monitor market in full-year 1993, 
nearly 11 % in 1994, and over 16% in 1995-
well, fairly confidently. 

Interestingly, we were somewhat reassured 
to find that the 17-in. penetration share, for a 
different set of reasons, did rise from 0.9% in 
1991 to 4.2% in 1992, and 7.7% in the frrst 
half of I 993. With the price of 17-in. moni­
tors also dropping very rapidly and being 
really the ideal size for both PC windows and 
low-end CAD applications, we expect the 
European penetration of 17-in. models to 

reach 8.5% in full-year 1993, over 13% in 
1994, and nearly 20% in 1995. 

To the Editor: 

-Bryan Norris 
BIS Strategic Decisions, Ltd. 
Bedfordshire, U.K. 

On page 30 of your September 1993 issue you 
report on the revocation of the anti-dumping 
duty on AMLCDs, quoting the Commerce 
Department spokesman as follows: "Final 
determination was made because the order 
was no longer of interest to the AMLCD 
industry. None of the parties objecting to 
revocation of the duty was a producer of 
AMLCDs." 

What a huge joke this is! Japanese tactics 
for years have concentrated on preventing the 
emergence of a viable U.S . AMLCD industry 
by intimidating potential investors and by first 
threatening with dumping, followed by actual 
dumping of active-matrix displays- in sample 
quantities only, but that did the trick. 

The sequence of these events reminds me 
forcefully of the great Thurber fable, "The 
Rabbits Who Caused All the Trouble." As 
you may know, the rabbits caused a lot of 
trouble, such as earthquakes, lightning 
strokes, and floods, and so were eventually 
eaten up by the wolves. Since they had been 
eaten, the affair was a purely internal matter 
for the wolves. The other animals warned that 
they might possibly unite against the wolves 
unless some reason was given for the destruc­
tion of the rabbits. So the wolves gave them 
one: "They were trying to escape, and, as you 
know, this is no world for escapists." 

Thurber's moral was: Run, don't walk, to 
the nearest desert island. 

- T. P. Brody 
Active Matrix Associates 
Pittsburgh, Pennsylvania 

Please send new product releases or 
news items to Joan Gorman, Depart­
ments Editor, Information Display, c/o 
Palisades Institute for Research 
Services, Inc., 201 Varick Street, New 
York, NY 10014. 
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U.S. Patent No. 5,243,419; Issued 917193 
Soft Coding for HDTV 
Inventors: Faryar, A F; Knauer, S C; Kustka, 

G J; Matthews, K N; Netravali, A N; 
Petajan, ED; Westerink, PH 

Assigned to: AT&T Bell Laboratories 

Blocks of HDTV picture information are selected 
for transmission at a plurality of channel rates of an 
HDTV transmitter. The size of each block of HDTV 
picture information is dependent on a target-distor­
tion parameter for the HDTV picture information. 
As a result of this selection, a portion of each block 
of HDTV picture information is transmitted at the 
lower channel rate, with the result that the HDTV 
transmitter range is maximized, while maintaining a 
picture quality for the resulting HDTV video image. 

U.S. Patent No. 5,247,363; Issued 9121193 
Error-Concealment Apparatus for 
HDTV Receivers 
Inventors: Sun, H; Zdepski, J W 
Assigned to: RCA Thomson Licensing Corp. 

Image reproduction is improved in an MPEG-like 
television receiver by inclusion of post-processing 
adaptive error concealment. Compressed video sig­
nal is examined to determine blocks of video signal 
containing errors, and error tokens are generated for 
identifying corresponding blocks of decompressed 
pixel values. Pixel values adjacent to the decom­
pressed blocks of pixel values containing errors are 
examined to generate estimates of the relative 
image motion and image detail in the area of such 
blocks. The block of pixel values is replaced with 
temporally displaced co-located blocks of pixel val­
ues or interpolated data, depending upon whether 
the estimate of image motion is lesser or greater 
than the estimate of image detail. 

U.S. Patent No. 5,235,424; Issued 8/10/93 
Automatic-Gain-Control System for a 
High-Definition-Television Signal 
Receiver 
Inventors: Kelly, K M; Wagner, T M 
Assigned to: General Electric Co. 

A high-definition-television receiver, including ana­
log and digital signal-processing circuits receives an 
analog high-definition-television signal representa-

Used with permission of IFf-Plenum Data Co. 
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tive of digital television information. The received 
signal contains narrow-band high-priority informa­
tion and low-priority wide-band information. An 
automatic gain control (AGC) signal is developed 
from the received analog signal by means of a root­
mean-square amplitude detector. 

U.S. Patent No. 5,245,4I 3; Issued 9/14/93 
Method and Apparatus for Generating 
a Spiral-Curve Television Test Pattern 
for Testing Advanced Television Sys­
tems 
Inventors: Bohmert, J; Teichner, D 
Assigned to: North American Philips Corp. 

A test pattern su itable for testing high-definition­
television signals is described as well as a method 
and apparatus for providing such a pattern on a tele­
vision display apparatus. A plurality of color signals 
are stored in a memory device (look-up table) and 
each pixel of the display screen is correlated to a 
point on a spiral curve in order to determine a rota­
tional angle which is used as an address for one or 
more of said color signals which are displayed at 
that pixel location. In this manner, a spiral shaped 
test pattern is generated having spiral color (or 
monochrome) segments corresponding to a spiral 
curve. 

U.S. Patent No. 5,243,629; Issued 917/93 
Multi-Subcarrier Modulation for 
HDTV Transmission 
Inventor: Wei, L-F 
Assigned to: AT&T Bell Laboratories 

A high definition television (HDTV) signal is trans­
mitted by a multi-subcarrier transmission scheme in 
which each subcarrier is used to carry a different 
class of HDTV information. 

U.S. Patent No. 5,247,353; Issued 9121193 
Motion Detection System for High-Def­
inition-Television Receiver 
Inventors: Cho, H-D; lung, H-M; Lee, 1-H; 

Park, W-S 
Assigned to: Samsung Co Ltd, Korea 

A motion area detector capable of simple detection 
of a moving picture-area in a HDTV receiver of a 
multiple subsampling transmission system is dis­
closed. The motion area detector includes a still-pic­
ture processor for reproducing a still picture from a 
picture signal applied into the detection circuit of 
the receiver, a moving-picture processor for repro­
ducing a moving picture from the picture signal, a 

mixer for carrying out a linear mixing operation 
between the still picture and the moving picture, 
and a motion detector for detecting a motion area 
from a mixed picture signal of the mixer and from 
the still picture signal reproduced by the still picture 
processor and for providing information concerning 
a mixing ratio between the still picture and the mov­
ing picture. 

U.S. Patent No. 5,240, 748; Issued 8131/93 
Method of Manufacturing a Display 
Window for a Display Device 
Inventors: Niestadt, M; Van Esdonk, J M A 
Assigned to: U S Philips Corp 

To reduce reflection at the surface of a CRT display 
window, the surface is provided with a pattern of 
irregularities formed by ultraviolet laser radiation. 
Preferably the inside surface of the display window 
of the CRT is treated with the pattern of irregulari­
ties followed by a phosphor pattern over the treated 
surface. In one embodiment, a transmission grating 
is used to pass ultraviolet radiation to form the 
irregularities. 

U.S. Patent No. 5,240,447; Issued 8131/93 
Flat-Tension-Mask Front-Panel CRT 
Bulb with Reduced Front-Seal-Area 
Stress and Method of Making Same 
Inventors: Capek, R G; Fondrk, M T; 

Greiner, S M 
Assigned to: Zenith Electronics Corp 

Accelerated thermal upshock rates in the exhaust 
cycle of a CRT envelope are attained for a tension­
mask CRT having a shadow mask supporting a rail 
frame afftxed to the front panel. The actual corners 
of the rail frame are chamfered or left open to pro­
vide an increased separation distance from the cor­
ners of the funnel seal area. Panel fracturing stresses 
generated in the funnel seal area corners during 
upshock are thus alleviated allowing for faster CRT 
throughput during manufacture, without increasing 
the size of the CRT components. 

U.S. Patent No. 5,245,326; Issued 9114193 
Calibration Apparatus for Brightness 
Controls of Digitally Operated Liquid­
Crystal-Display System 
Inventor: Zalph, W N 
Assigned to: International Business Machines 

Corp 

A TFf-LCD has a PEL matrix in which the drain 
Lines of the different TFfs are supplied with differ-



update 

ent drain voltages to achieve a preset number of 
gray scales. The different drain voltages are set dur­
ing factory calibration through use of a test PEL 
having substantially the same characteristics as the 
PELs viewable by a user. The characteristics of the 
test PEL are first measured , the values of drain volt­
ages for achieving the different gray scales are 
mathematically derived from the measurements, and 
such values are stored in the display system. The 
specific manner in which calibration is done is by 
measuring output voltages of a photodiode located 
next to the test PEL as a function of different drain 
voltage inputs and constructing a unique transmis­
sivity versus drain voltage for the subject display. 
Calibration is accomplished by a factory tester or by 
a built-in calibration system. 

U.S. Patent No. 5,233,331; Issued 813/93 
Inking Buffer for Flat-Panel-Display 
Controllers 
Inventors: Comeiford, L D; Levy, L I 
Assigned to: International Business Machines 

Corp 

An intelligent subsystem separately supports inking 
functions in order to allow stroke-ignorant software 
to be supported in a stylus-driven environment. This 
subsystem thus provides the inking capability miss­
ing in existing flat-panel-display controllers. Sepa­
rate inking functions are incorporated into the sub­
system in order to support inking management func­
tions which do not corrupt the display refresh buffer 
as it is understood by existing application software. 
The subsystem makes no assumptions about the 
application's awareness of stroke data as an input 
modality. Instead, the subsystem assumes that a 
conventional display subsystem also exists in the 
system. The subsystem utilizes the strobes and 
clocks generated by the conventional display con­
troller to generate addresses in a memory which has 
physically separate address and strobe lines from 
the display refresh buffer. The content of this added 
memory is used to control the source of input to the 
data lines of the display. The invention can be gen­
eralized to allow any number of planes to be added 
to a display system providing access to that display 
system by any number of asynchronous processes 
such as inking. 

U.S. Patent No. 5,247,376; Issued 9121/93 
Method of Driving a Liquid-Crystal­
Display Device 
Inventor: Wakai, Y 
Assigned to: Seiko Epson Corp, Japan 

A method of activating a matrix LCD formed with 
column electrodes intersecting row electrodes and 

liquid-crystal material therebetween in which liq­
uid-crystal pixels are defined at the intersections of 
the row and column electrodes. The column elec­
trodes are provided with voltage waveforms of high 
and low magnitude corresponding to display data. 
The row electrodes are supplied with a sequential 
scanning signal of activating magnitude. During one 
data output period, a signal for the data about the 
selected rows is delivered with one polarity and 
then switches to the opposite polarity N number of 
times (where N is a positive integer) during the 
same data output period to prevent crosstalk in the 
column electrodes. 

U.S. Patent No. 5,247,375; Issued 9121193 
Display Device, Manufacturing 
Method Thereof, and Display Panel 
Inventors: Aoyama, T; Mochizuki, Y 
Assigned to: Hitachi Ltd, Japan 

A display device such as an LCD device is provided 
which comprises a single substrate, a plurality of 
thin-film semiconductor elements provided on the 
substrate, a plurality of display elements whose 
pixel display is controlled by the semiconductor ele­
ments, and electrodes for driving the display ele­
ments. The substrate includes a display zone having 
the thin-film semiconductor elements arranged in 
the display elements as well as a non-display zone. 
The non-display zone has a display scan drive cir­
cuit area and a display signal drive circuit area. The 
thin-film semiconductor elements are formed in 
both zones. A distance between the display signal 
drive circuit area and the semiconductor elements of 
the display zone on the substrate is physically 
arranged so as be larger than a distance between the 
display scan drive circuit area and the semiconduc­
tor elements of the display zone. In the display 
device, the multiplicity of semiconductor elements 
are formed on a glass substrate having one side of 
several or more inches so that minimum processing 
dimensions of the semiconductor elements in the 
display zone are smaller than those in the non-dis­
play zone. 

U.S. Patent No. 5,247,289; Issued 9121193 
Liquid-Crystal-Display Device with 
Commonly Connected Capacitor Elec­
trodes 
Inventor: Matsueda, Y 
Assigned to: Seiko Epson Corp, Japan 

An LCD device is provided with a storage capacitor 
relative to each pixel electrode, and a common elec­
trode is electrically connected to the storage capaci­
tors of adjacent pixel structures between pairs of 
adjacent scan lines comprising paired odd and even 

numbered scan lines. With the utilization of this 
common electrode structure comprising commonly 
connected capacitor lines, the number of common 
electrodes necessary for electrically connecting 
storage capacitors of the pixel structures can be 
reduced by one-half and the number of the source 
electrodes connecting portions of the TFfs can be 
reduced by one-half as compared with the conven­
tional technique utilizing a single storage capacitor 
per pixel structure. Therefore, a high aperture ratio 
can be maintained in spite of a decrease in pixel 
pitch to form a more dense pixel array. The com­
mon electrode lines could alternatively be formed 
between pairs of adjacent signal lines rather than 
pairs of adjacent scan lines, i.e., the common capac­
itor connection of the storage capacitors by the 
common electrodes is primary and the directional 
orientation of the common electrodes is secondary. 

U.S. Patent No. 5,247,224; Issued 9121/93 
Color Cathode-Ray-Tube Shadow­
Mask Assembly 
Inventor: Bae, S-S 
Assigned to: Samsung Electron Devices Co 

Ltd, Korea 

A color CRT shadow-mask assembly includes a 
panel having a screen; a shadow mask positioned 
within the panel; a frame supporting the shadow 
mask; and a self-compensating hook spring which is 
fixed to the frame within the panel, suspending the 
shadow-mask assembly within the panel, the hook 
spring including a fixed planar portion welded to 
the frame, a coupling part for receiving a stud pin, 
and a connecting part connecting the coupling part 
with the fixed planar portion, wherein the distance 
between the planar portion and the coupling part 
increases with the distance from the connecting part 
whereby the fixed planar portion of the hook spring 
welded to the frame is inclined at a predetermined 
angle relative to the coupling part. The bending por­
tion between the connecting part and the ftxed pla­
nar portion is plastically deformed with a smaller 
force and the angle between the connecting part and 
the planar portion is smaller than in the conven­
tional hook spring so that the resilience at the bend 
is not decreased so much. Through the resilience at 
the bend, the shadow mask frame assembly is flexi­
bly and resiliently supported and the hook spring 
withstands vibrations better. • 

Please send new product releases or 
news items to Joan Gorman, Depart­
ments Editor, Information Display, c/o 
Palisades Institute for Research 
Services, Inc., 201 Varick Street, New 
York, NY 10014. 
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