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WE HAVE A PROBLEM 
... dammitl 

Chances are, you 've been receiving Information Display bimonthly- and 
w ithout charge - for quite a few years. You've read solid, informative 
articles relating to major data display developments .. . news about 
people, projects and products . .. reports on forthcoming seminars and 
indust ry events ... signed editori als by Rudolph L. Kuehn, a f ounder and 
f irst president of the Societ y for Information Display .. . and page after 
page of "meat y" material deal ing directly w ith your professional 
interests. 

But we can't continue. 

Our " no charge" effort s (even w it h adverti sing t o ease the financial sting) 
must now be termi nated. We must ask you t o pay for your 1973 sub
scription; t he Nov/ Dec issue is the last one w e can send you free. 

It hurts to give you a message like this. You 've been a loy al reader over 
the years; if we didn't have to ask you to pay, we would never even bring 
up the subject. But we have no choice. 

How much are we talk ing about? Normally, domestic subscriptions are 
$20 per y ear. But if y ou give us your OK now we' ll chop that down to 
$15 per year, a substantial reduction. And you' ll be getting better, more 
inf ormative issues of Information Display than ever. 

Will you take us up on this offer (which ends Feb. 1, 1973)? We can sure 
use your help. And you can continue to get uninterrupted va lue f rom 
Information Display. 

Thank you, 

The Staff of Information Display 

- - ----- -- - - - --- --- - - - --- -- ----- ----

PROBLEM SOLVED. Yes, I want to keep getting Information Display . 
Continue sending it t o me at the special low rate of $15 per year. 

Name __________________________ Company ______________________ ___ 

Add ress home ( ) or company ( ) ---------------------------------

City -------------- ------ State _____ _____ Zip - -----

( ) Check enclosed _ _ _ ( ) Bill me. ------ --------- -------

Mail to Problem Dept. , Inf ormation Display, 825 S. Barrington Ave., Los 
Angeles, Cal if. 90049. 

This offer expires Feb. 1, 1973. 
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The graphics are here 
Al though we ord inarily reserve th is space to comment upon the 

shortcomings and requ ired improvements in our chosen f ield, th is 
t ime we would like to express some sat isfaction with the increas
ing appearance of moderate cost graphic terminals. For those who 
may no t be aware of t he prod uct announcements in the past year 
or two, i t should come as a pleasant surprise that graphics are t ruly 
here in price ranges that open the door to nearly any app licati on. 
One need only peruse the advertisements or attend any of severa l 
equ ipment exhibits to re cogn ize that the state of the display art 
has made a significant advance. . 

Even more than color , reasonably-p r iced graph ic termi nals open 
the door to countless appl icat ions which are li mited onl y by the 
imagi nati on. With graphics with in the reach of smal ler purses, 
the re is the lurking danger of earl y se tbacks due to inadequate 
appli cati on and fi eld engineer ing such as that wh ich st il l besets 
compu ters and alphanumeric termi nals on occasion. Fortunately, 
there are indications that adequate support is, and wi ll be, ava il
able f rom the manufacturer. This too bespeaks of the growing 
maturi ty in the display industry . At the same t ime, any tendency 
towards complacency on the part of the establishment is l ikely to 
be offset by the infusion of new blood wh ich is in plenti ful evi
dence. 

As we approach the fourth year of this decade, we can look 
ahead with the expectation that man will be even better served by 
his machines th rough the ef f orts of the display commu ni ty . 

R.L. Kuehn 

I NFOR M A T ION D I SP L AY, Novembe r/Decem ber 1972 
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CoMsTo~ papers and films. 
No hop, no skip, no jump. 

Circle Reader Service Card No. 4 

When you're do ing com
puterized plotting, a skip
ping pen is the last thing 
you want. 

Or lines that blot. Or 
dum bell. Or ink that dries 
improperly. Or plotting that 
reproduces poorly. 

K&E took care of all that. 
Developed CoMsToc papers 
and films. With specially 
engineered surfaces, pre
cision alignment, and 
precision inking. 

End of trouble. 
But we went further. We 

created all kinds of grid 
options-not just standard 
grids, but special grids, 
reverse s ide print ing, 
matching colors, etc. 

And then we formu lated 
different grades of media 
for specific jobs. So we offer 
translucent paper, natural 
tracing paper, and trans
parentized tracing paper 
(with an engineered drafting 
surface for fast, clean 
erasures, or additional draft
ing requirements). As well 
as H ERCULENE® fi lms (for 
permanent records and 
sharp reproduction). And 
scribable and peelable films 
for coordinatographs. 

We'll also supply pens, 
inks, and pen cleaners-all 
specially designed to elimi
nate plotting problems. 

And if you need special 
media, grids, or formats, 
we'll make them for you in 
1, 2 , 3, 4, or 5 colors. And 
repeats up to 54" . Talk to 
your K&E representative. Or 
contact Keuffel & Esser Co., 
20 Whippany Road, 
Morristown, N.J. 07960. 

KEUFFEL & ESSER CO. 
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A simplified graphics 
language for mini computers 

DUANE ELMS--------------------------------------------------------~ 

Ab stract 

In the past, input to high qual ity automatic drafting 
machines was generated by large general purpose com
puters . These computers, while very powerful and very 
fast, have generally been inaccessib le to drafting room 
personnel. This inaccessibility has resulted in several 
problems including long turn-around time, high cost of 
error correction, and lack of local control. To al leviate 
these problems, a drafti ng language was written wh ich 
was designed to run on a small computer of the type 
used to control automatic drafting mach ines. This lan
guage provides a drafting room tool that is easy to use, 
wor ks on local equipment, and allows easy error correc
tion. This paper considers both prior art and current 
developments as related to the above situa tion. 

Introduction 

In the past ten years, automatic drafting techno logy has 
advanced considerably. Unfortunately, development of usab le 
application software for th is type of equipment has lagged far 
behind hardware development (see Figure 1 ). Due to th is, only 
the largest compan ies with their large computing facilities have 
been able to take full advantage of automatic drafting tech
niques. Withou t suitab le appl ications software for generating 
input for the machines, a sma ll company simply cannot afford 
the high computational overhead required by today's graphics 
oriented software. 

Graphics oriented programs have been written, but almost 
all of these require relative ly large computer systems to be 
effective. As an examp le, the APT language, although not spe
cifica lly designed for automatic drafting machines, does have 
post processors available wh ich allow the output of the APT 
program to be input to automatic drafting equipment. The full 
APT system, however, requ ires a computing fac il ity that on ly 

4:> 1972 by Barrington Publications Inc. All rights reserved. Reproduc
tion in whole or part without permission is prohibited. 
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the largest of organizations can support. Companies that have 
this computing power genera lly have it located at some dis
tance from the drafti ng machine. 

There ar·e othe r software systems with provision for output 
fo r an automatic drafting mach ine. Many of these, however·, 
are proprietary packages used particu larly in aerospace, auto
motive, and t ire design and development. There are also other 
software systems used mainly for design that have facil it ies for 
output in a form usable with automatic drafting equ ipment. 
The structural design program, STRUDL, often has drafting 
subroutines associated with it as do other design programs like 
ADAPT, COGO, and AUTOMAP. 

A large portion of the graphics oriented software develop
ment has been oriented toward interactive CRT display sys
tems. Great strides have been made in software in this particu
lar area. Unfortunately, few of the software advances are ap
plied to the hard copy graphi cs area. An example of software 
in this area wou ld be IBM's GSP (Graph ics Subroutine Pack
age) language. GSP is a collect ion of Fortran subrouti nes de
signed to imp lement the data structure and interface between 
IBM's S-360 computers an d their 2250 interactive CRT con
sole. 

Figure 7: Automatic drafting equipment. 
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Figure 2: Showing the process of producing a drawing using a manu
script language. 

There has been some work done in the area of manuscript
ing languages for hard copy graphics. An example of one of 
these languages is the Ortho-Action language developed by Nu
merical Control and Computer Se1·vices. This language is an 
extension of their highly successfu ly N/C language, Action , 
and featu res extensive geometric capability. 

There are several drawbacks to many of the programs avai l
ab le. There are generally long learning curves associated with 
most of these programs. This is due to the complexity of the 
programs, a situation which tends to push manuscript cost up. 
Many of them are oriented toward card input. This tends to 
lead to columnar formatting req uiring special forms for accu
rate manuscript preparation. As mentioned before, these pro
grams usually require large computers for efficient execution. 
These computers tend to be located remote to the automatic 
drafting equipment raisi ng other problems like turn-arou nd 
time and scheduling. 

Motivation for a Local Language 

To determine how to eliminate some of the above prob
lems, consider the process of producing a drawing using a man
uscript language. This process is f low charted in Figure 2. 
There are in general five, and so metimes six, basic steps 

LO 

involved. The first step is to write the manuscript using as a 
reference either a sketch or concept. This manuscript is then 
input in some manner into the computer. At this point, some 
languages allow an editing stage to take place. Next the input 
is translated and the output produced. This output is then 
drawn and checked. If the drawing is correct, the job is over, 
otherwise modification must be made to the manuscript. In 
languages without the editing feature, this requires going back 
to the beginning of the flow char t. If editing is a feature of the 
language, it is necessary to return on ly to the editing step to 
correct the manuscript. 

From the flow chart, one can notice areas where the effi
ciency of the operation could be impaired. For example: if the 
language is too complex, the writing time of the manuscri pt 
cou ld be longer than necessary. If the ed it ing fea ture is not 
avai lable, then the error correction process becomes more in
volved and cos tl y. If the turn-around time between the com
pletion of the manuscript and the receipt of the drawing infor
mation is too long or unpredictable, problems in both error 
correction and scheduling result. In general, the time required 
to actually draw the drawing and check the results will be 
small in comparison to the rest of the process. Improvements 
in these areas are beyond the scope of this effort. 

The UDRAFT-8 Language 

In consid eration of the above, the Universal Drafting Ma
chi ne Corporation developed the UDRAFT-8 language which 
is a software system consisting of two basic parts. Both parts 
operate in a mini computer of the type used to control many 
of the automatic draft ing machines. The first portion of the 
system is a full text editor with which it is hoped to solve 
problems in input and error COITection. The second portion of 
the system is the language translator. This pmgram implements 
the statements of the language and is directed at solving pmb
lems of manuscript cost, computing costs, and turn-around 
time. 

The UDRA FT-8 language is currently implemented on a 4K 
DEC PDP-8 computer equipped with a high-speed paper tape 
reader and handler, a high-speed paper tape punch, and an 
ASR 33 tele type. 

The advantages of a language which uses only the control 
comp uter o f the automa tic d1·afting machine are obvious. This 
capability eliminates the scheduling problem fo r the drafting 
room supervisor. He is no longer dependent on long queues or 
low priori ty at the remote computer for tu rn-a round time, and 
he can schedule the translation of his programs around his 
known eq ui pmen t loads. 

Text Editor 

The text editor of the UDRAFT-8 software system is a 
complete line oriented text editor. The program can accept as 
many as 3,000 characters into its buffer for processing at one 
time. Th is is the equivalent of approximately 250 average 
UDRAFT-8 statements or the equivalent of one full single 
spaced typewritten page. The editor automatically assigns line 
numbers to the input information and automatical ly updates 
these line numbers when any changes are made in the buffer. 
Once the buffer is filled, editing can proceed as would be 
expected. 

The editor is constructed in a way that allows input from 
the tape reader of the tele type. This feature allows the oper
ator to prepare manuscript tapes off- line on any teletype while 
the au tomatic drafting machine is busy and then, when there is 
time avai lable, to enter them into the editor buffer via the tape 
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reader for correction. Additions to the contents of the buffer 
can be made at any time using the APPEND and INSERT 
features of the editor. The operator also has the capability of 
deleting lines from the buffer. The CHANGE command allows 
whole lines to be modified at once while the REPLACE com
mand allows single characters to be changed. At any time the 
operator may LIST part or all of the contents of the buffer 
and may also di rect the editor to punch the contents of the 
buffer onto paper tape via the high-speed punch. The output 
of this operation wil l be an ASC II tape of the contents of the 
buffer. This ASC II tape can then be listed on a teletype off
li ne for further error checking. Since there is no format re
striction on the input data to the ed itor, the editor may be 
used fo r appl ications other than UDRAFT-8 manuscript 
checking. A list of editor commands appears in Figure 3. 

Once the UDRA FT-8 manuscript has been input to the 
editor buffer and the operator is satisfied that all obvious er
rors have been eliminated through the editing process, the op
erator may have the edi tor check the statement structure of 
the contents of the buffer. The ed itor will then check the 
buffer contents starting with the first character in the buffer 
and continuing until either the buffer is empty or an error is 
encountered. If an error is detected, the editor enters the 
CHANGE mode and waits for the operator to correct the er
ror. At this time, the editor also searches the macro table of 
contents in order to make sure that there are no calls for 
macros that don't exist and also to add the macro search code 
to the manuscript. When the statement structure check has 
been completed successfully, the manuscript can be translated 
with no errors in output due to incorrect statement structure. 

One other feature of the editor is the ability to construct 
the necessary input to the macro library and table o f contents. 
This featu1·e enabl es the operator to include his own macros in 
the macro library with a minimum of effort. 

Translator 

The second and most important part of the UD RAFT-8 
language system is the translator. This program accepts the 
input manuscripts and produces the information required by 
the automatic drafting machine for the product ion of draw
ings. The translator produces as output a paper tape punched 
in EIA code specifically formatted for automatic drafting ma
chines. 

FILL BUFFER 
APPEND TO BUFFER 
INSERT LINES 
L 1ST LINES IN BUFFER 
DELETE LINES IN BUFFER 
CHANGE LINE 
REPLACE CHARACTERS 
PUNCH CONTENTS OF BUFFER 
GENERATE LEADER 
CANCEL COMMAND ENTRY 
CHECK STRUCTURE 
GENERATE MACRO LIBRARY DATA 

Figure 3: Editor commands. 
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MOT ION STATEMENTS 
MOVE 
DRAW 
VECTOR 
ARC 
DOT 
PRINT 
ARO 

PARAMETER STATEMENTS 
START 
END 
HIGH 
LENGTH 
WIDTH 
LINK 
RETURN 

MACRO CALL STATEMENT 
USE 

Figure 4: UDRA FT-8 commands. 

The translator decodes and produces output based on state
ments in the UDRAFT-8 language. This language is both sim
ple and powerful, assets which lead to short learning curves 
and low manuscript costs. A list of available statements is 
shown in Figure 4. 

Motion Producing Statements 

The motion producing statements are the working state
mP.nts of the language . It is these statements which actual ly 
produce the drawing. The MOVE statement allows positioning 
of the pen at any specified point on the drawing without 
drawing a line. The DRAW statement draws to the specified 
point. T he DRAW statement, can, as can other motion state
ments, optionally generate dash lines, phantom lines, or center 
lines. The VECTOR statement is also used to generate straight 
line motion, but its motion is specified by a magnitude and 
direction rather than a point. 

Circular motion is generated by either the ARC or DOT 
statements. The first is used to generate portions of circles; the 
second is used to generate complete circles of specified radius 
centered on the current pen position. 

Annotation is accomplished using the PRI NT statement. 
This statement cannot onl y gene1·ate the necessary codes for 
drawing alphanumerics but can also posit ion the annotation 
with respect to any definable point. In addition, the annota
tion can be left , right, or center justified. Optional underlining 
or overlining is also available in the PR INT statemen t. One 
other motion statement which fa lls into the category of special 
symbol generation is the ARO statement. Th is sta tement al
lows the generation of arrowheads with ease. The programmer 
simply specifies the direction in which he wants the arrowhead 
to point. 

Parameter Modification and Mode Change Statements 

In addition to the statements that produce motion, there is 
a need for statements to input information to the trans lator. 
The most apparent of these are the START and END state
men ts which es tablish the initial drawing parameters and stop 
the processing respectively. Other parameter modification 
statements are the HI GH statement whi ch sets the alphanu
meric height, the TOLERANCE statement which sets the 
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MACRO NAME -- BOX 
LIBRARY NUMBER -- 123 
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Figure 5: A typical macro and its definition. 
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Figure 6: Sheet metal drawing. 
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chord heigh t tolerance for circular motion, and the LENGTH 
and WIDTH statements which se t the arrowhead size . The IN
SERT statemen t al lows the insertion of any arbitrary codes 
into the output of the translator. Two other statements, which 
are associated with the macro capability of the language de
scribed below are the LINK statement and the RETURN state
ment. The LINK statement allows the defin it ion of attach
ment points withi n a macro defin ition. The RET URN state
ment t ransfers translation control back to the main pmgram 
upon exit of a macro. 

Macro Capab il ity 

The UDRAFT-8 language is a macro oriented language. This 
means that in addition to the usual instructions associated 
with manuscripting languages, the ability of cal ling drawing 
subroutines is also provided. These macros, whi ch can be 
thought of as small sub-drawings or predefined symbols, may 
be placed at any arbitrary position on the drawing. They may 
also be both scaled individually in each axis and rotated about 
their starting point. Data describing a macro instance, a unique 
usage of the macro in the drawing, may be stored and recalled 
at a later time in order to position other drawing elements in 
appropriate relation to the macro. 

The macro is stored as a UDRA FT-8 source image in the 
macro library. Th is library may contain as many as a thousand 
separate macros and is accessed via the high-speed paper tape 
reader. A macro is defined by firs t defining the attachmen t 
points using the LI NK statements and then descri bing the 
macro geo metry using standard UDRAFT-8 statements. 

The abil ity of the macro defini tion to contain attachment 
points or nodes is of great val ue. A specific macro instance 
may be assigned an integer code wh ich wil l al low futu re state
ments in the manuscript to address the data associated with 
the placement and orientation of the instance. If this can be 
done, then a point can be defined by specifying the macro 
instance code and the number of the attachment point associ
ated with the specific macro. Th is allows other statements of 
the language to rreference points associated with macros with 
ease. These points could otherwise be extremely difficult to 
define. Particular examples of potential uses of this feature are 
the placing of annotat ion in relation to symbols and the in ter
connection of elements in schematic type drawings. 

The USE statement is the macro call statement and allows 
full usage of the macro capabi lity . The USE statement can 
define not only the po int at which the macro is to be placed, 
but can also specify indi vidual x and y ax is scale factors, a 
rotation about the start point and an instance number fo r later 
use in th e program. Figure 5 illustrates a typical macro along 
with its defi nition. 

Application and Examples 

There are many varied applications for the UDRAFT-8 lan
guage. In additi on to producing both schematic and mechani
cal drawi ngs, the language can be used for making additions to 
exis ti ng drawings. This capability would allow the draftsman 
to\ take advantage of the quick turn -around t ime of the lan
guage to comp lete a d rawing, rather than force him to re
submit the drawing for complete re translation by a large com
puter·. 

Otl\er applications would be in the area of mak ing small 
details an d parts drawings (see Figure 6) . Sheet metal draw
ings, inspection templates, etc. are also important areas where 
the language wou ld be useful. Th is wo uld be particular ly so if 
the automatic drafti ng machine were equipped with a scribing 
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head. Th is would a llow the scribing of the layout d irectly on 
the material elimi nating costly layout in the product ion area. 

The productio n of schematic drawings is another area 
where the UDRA FT-8 language is particularl y effective. The 
capability of calling and positi oning macros sign ificantly en
hances this application. As can be seen by the structure of the 
flow chart in Figure 2, and the electronic schematic in Figure 
7, there is a great deal of simi larity in all forms of schematic 
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Figure 8 : Manuscript example with all the information necessaty for 
produ ction of the flow chart in Figure 2. 

I N FORMAT I ON D I SPLAY, N o vember/Decemb er 1972 

type drawings. Th is enab les several features of the language to 
be extremely effective when appl ied to these problems. 

The manuscript example shown in Figure 8 contains all the 
necessary information for the production of the flow chart in 
Figure 2. As can be seen, informati on is supplied to the trans
lator in an extremely compact yet readable fo rm. This partic
ular man uscr ipt illustrates the use of the macro call, the ARO 
statemen t, the annotation capabili ty along with other features 
of the language. When one examines the str·ucture of the flow 
chart arid the amount of information necessary to construct it, 
the power of UDRAFT-8 becomes increasingly apparent. 

Conclusion 

In view of the many drawbacks currently suffered by most 
methods of preparing input data for automatic drafting ma
chines, the UDRAFT-8 language represents an advance in the 
capability of the local tools available in automat ic drafting 
facilities. Although somewhat limited by the power of the 
hardware avai lable, the language has both a powerful but 
straight forward command structure and a generous facility for 
error correction . Development is being continued on this lan
guage to add capability that will increase both the scope and 
app lication of the language. In particular, the areas of dimen
sioned drawings and geometric definit ions will receive atten
t ion as will increased geometric potentia l. • 
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A storage oscilloscope 
with plasma displaq panel 

SHOZO UME DA and TE RUO TUBA 

Abstract 

A storage oscilloscopic display employing a plasma dis
play panel with inherent memory is described. Constant 
luminance even with nonrepetitive phenomena is ob
tained. The panel employed has 128 x 128 cells with a 
pitch of 0.6 mm developed by Fujitsu Laboratories Ltd. 
in japan. Writing speed is reported to be 50 J.lS per pic
ture element. 

In troduction 

The Plasma Display Panel {PDP), invented at the University 
of Ill inois, is a crossed grid gas discharge device having a nar
row gas space between orthogonal electrodes covered with th in 
dielectric materia l. In the presence of a sustaining power 
source, each cross point can represent a picture element with 
memory. Gas discharge is initiated selectively in a cell by a 
writing pulse. Light is emitted during every half cycle of the 
sustaining wave providing a display of constant luminance un
til an erase signal is received. The characteristics of a PDP 
suggest its application to storage oscilloscopes, one mechaniza
tion of which is described in the following paragraphs. 

Performance 

The panel used is constructed with a grid of 150 x 150 
electrodes having a pitch of 0.6 mm and an effective area of 90 
x 90 mm. In both axes, 128 of the 150 lines are emp loyed for 
addressable electrodes. The firing potential is about 150 V and 

<D 1972 by Barrington Publications Inc. All rights reserved. Reproduc
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the minim um sustaining voltage is approx imate iy 120 V. The 
display color of the panel is the typical orange-red of a neon
rich gas discharge. 1-igure 1 is an external view of the panel. 

The panel may be driven in either a single sweep or repeti
tive mode. Vertical signals are amplified with a bandwid th of 
de to 5 MHz {- 3dB) . Two vertical inpu t channels are provided 
which can be displayed independently, alternately or com
bined algebra ically. Erase time is 25 J.lS per pictu re element, 
although it is anticipated that a few J.lS per frame will be possi
ble. An erase pulse is regularly applied to a line prior to a write 
pulse. Maximum access time is 50 J.l S or twice that of writi ng 
time. 

Figure 7: External view of o pone/ con taining 22500 cells (/50 x 7 50). 
Upper scale shows the size in mm. 
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With the use of the block and t iming diagrams in Figures 2 
and 3 the performance of the PDP oscilloscope, or YT* dis
~ l ay, can be described. In the single sweep mode., the triggering 
signal causes a flip-flop to change state and switch on the time 
base oscilla tor. The signal to be displayed is sampled, held and 
converted from an analog value to a 7-b it digita l equivalent. 
Du ring this sequence the vertical line at which new data is to 
be written is designated by the time base counter and is erased. 

Write pulses are fed to the vertical coordinate specified by 
the 7-bit signal and to the time coordinate at which erasing 
had just been accomplished. In this way, voltage coincidence is 
established to fire a cell at the selected YT cross point. After 
wri ting as described, the value 1 is added to the time base 
counter. Th en th e same sequence is repeated at new pu lse 
intervals fro m the time base osci llator. 

When 128 points are writ ten, the value of the time base 
counter is fi xed at 127 so that no further counting or resetting 
can occur. The scanning mode flip-fl op is reset to 0. Thus a 
single sweep display on the 128 x ·1 28 PDP has been complet
ed. Figure 4 illustrates a single sweep display of a damped 
oscillation in an LCR network. 

In the repeat sweep mode the time base cou nter is reset at 
every value of 127 and restarted by a trigger signal producing a 
di sp lay like that of a conventional oscilloscope. Multi
record ing of phenomena is easily accomplished by inhibiting 
the generation of all erasing pulses. Figures 5 and 6 are exam
ples of multi- recording. 

Panel Excitation 

Voltage wave forms applied to selected Y and T electrodes 
and a selected cel l of the panel are illustrated in Figure 7. T he 

* YT refe rs to an XY disp lay where X = T , or the usual l ime-based 
oscil loscopic format. 
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shaded areas designate the erase and write pu lses. The other 
pu lses are presen t for the purpose of providing sustaining exci
tation to the PDP. Erase pulses must effectively drive the ad
dressed electrode to sustaining potential for a shorter duration. 
Wri te pul ses, however, exceed in amplitude the fir ing voltage 
of the cell. 

Neon-fil led plasma display panels require sustaining fre
quencies less than about 50 kHz. Consequently a maximum 
writing speed of 20 J.lS per picture element is a reasonable 
limit. If a half-cycle of a repetitive pattern requires 10 picture 
elements to be disp layed with adequate definition, then the 
upper frequency becomes 2.5 kHz. One hundred elemen ts 
along the time ax is can only represent phenomena having peri
ods greater than 2 ms. Consequently, equ ipment us ing the 
inherent PDP memory will be most useful where relatively 
slow phenomena are encountered as in med ical , biological or 
mechanical fields. 

Another mechanization of the PDP employs a sem iconduc
tor memory to buffer hi gh-speed signals. In th is way wave
forms as fast as 100 nanoseconds per picture element can be 

1 
Stanol z 

Ioput:l 

E:r.t . 
Trlc,;v ~----o'( 

Figure 2: Block diagram of a storage oscilloscope with PDP. 
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Figure 3: Timing chart in a single sweep mode. 
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Figure 4: A single sweep mode display of a 
damped oscillation by LCR network is memo
ried and displayed on POP. Horizontal: 
12.5 ms full scale. (R eduction 53%) 

Figure 5: Four sets of damping oscillation 
waveforms are accumulated in one display pan
el. Horizontal: 12.5 ms full scale. (Reduction 
53%} 

Figure 6: An accumulating recording of a rec
tangular wave and its amplified output. Hori
zontal: 7 2.5 ms full scale. (Reduction 5396} 

' Write Pu.lee 

/Write Pu1.oe 

tor a Selected 
Tille Axie. 

Eleotrode . (T) 

tor a Sel ected 
VerUoal Arle.{Y) 

Electrode . 

Jfet 'lave Pora 
Aor oee a Selected 
Cell. 

Figure 7: Driving walteforms at the display panel employed in the 
storage oscilloscope. 

Figure 8: External view of the memoryscope wit h the developed 
plasrrw panel, named PLASMA SCOPE. 

1 6 

readi ly displayed with a continuously sustained bright image. 
Since digital memories are com monly ava ilable, a digital device 
like a PDP can display pattern s more effect ively than an analog 
CRT unit. 

Power Consumption 

Although applied voltage in a plasma display is on the order 
of 150 V, the discharge curren t per cell is only about 100 pA. 
With a duty cycle of 1/50 at 50 kHz, for example, the sustain
ing power is 300 pW per call, about 40 mW per line (contain
ing 128 cells) and 5 watts per 128 x 128 cell matrix. Approxi
mately one-tenth of the full discharging power is lost at the 
sustainer to flow d isplacement current to the capacitive load 
of the panel. 

Discharging power consumed at a continuous write address 
is on ly on the order of 200 pW, assuming that addressing is 
point by point every 20 ps. Because of such low addressing 
power consumption, highly compact low-cost driving circuits 
are feasible. 

A pho tograph of the PDP storage oscill oscope descri bed in 
th is paper is shown in Figure 8. 
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T URN AGE, RODGER ELMO, JR., The Percep tion of Fli cker in 
Cathod e Ray Tube Displays, Volume 3, Number 3,Mayf june 1966 

u 
UMEDA, S. (with OWA K E, K ., TOBA, T., and HIROS E, T .), Plasma 

Disp lay Harmonic Phase Selection, Volu me 7, Number 5, May 1970 

v 
VART ABEDI AN , ALLEN G., A Graphic Set For ASCII Using A 7X9 

Dot Pattern, Volume 8, Number 6, November/December 1971 
VART ABEDI AN, ALLEN G., Effects of Parameters of Symbol Forma

tion on L egibili ty, Volume 7, Number S, May 1970 
VLAHOS, PET RO, The T hree-Dimensional Display: I ts Cues and Tech

niques, Volume 2, Number 6, November/December 1965 
VOGEL, R.Q. {wi th O'DONN ELL, J.P.) , Color Tubes Determining 

White Field Balance, Volume 7, Nu mber 4, April1970 
VOL KOFF , JOHN , Discernibility of CRT Gray Shades, Volume 8, 

Num ber 6, November/December 1971 

w 
WALKER, ROGER S., Simplified Methods for Determining D isplay 

Screen Resolution Characteristics, Volume 5, Number 1, j anuary/ 
February 1968 

WARNER, ART HUR S., Experimental, Crystal-Modulated Facsimile 
Recorder, Volume 6, Number 1, january/February 1969 

WATSON, WILLI AM A ., Dataplot: A System for On-L ine Graphical 
D isplay of Stat istical Data, Volume 4, Number 4 , July/August 1967 

WEI SS, H ELMUT, Wide-Screen Slide Projection, Volume 1, Number 1, 
September/October 1964 

WEI SS , HELMUT, Capacity an d Optimum Configuration of Displays 
for Group Viewing, Volume 3, Number 6, November/December 
1966 

WEISS, H., Optimum Spot Size of a Scanned CRT D isplay, Volume 6, 
Number 6, November/December 1969 

WERNER, T .j . {with L IBBY, W.H., and MARGON, D.A .), Dry Si lver 
Recordi ng Materials for Displ ay Purposes, Volume 6, Number 3, 
May/ l une 1969 
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FREE YOKE SELECTION KIT 
Information you need to know about select
ing and specifying a precision yoke for your 
CRT display. Indicates the interaction 
between circuitry, CRT and yoke. Includes 
an application checklist to simplify your 
work. Send for yo ur kit. 

SYNTRONIC INSTRUMENTS, INC. 
100 Industrial Road Addison, Ill. 60101 (312) 543-6444 
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CATHODE 
RAY TUBES 
WE OFFER YOU TECHNICAL ABILITY FOR 
ANY SPECIAL CRT AND DISPLAY SYSTEM 

CRT 
FIBER OPTIC FACE 
BACK PORTED 
MONOSCOPES 
HIGH RESOLUTION 
CUSTOM GEOMETRIES 

PHOSPHOR SCREENS 
ELECTRON OPTICS. 

SYSTEMS 
FLYING SPOT SCANNERS, 
MONITORS, FIBER OPTIC 
PRINTERS, DATA TERMINALS. 

DESIGN - DEVELOPMENT -
PRODUCTION - TUBES AND 
SYSTEMS. 

M. SADOWSKY S. CARLISLE P. KEEGAN 

SPECIAL PURPOSE 
TUBE COMPANY 
14746-C RAYMER ST., VAN NUYS, CA. 91405 

Tel. (213) 989-4610 
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BENDIX MAKES 
FIBER OPTIC 
FACEPLATES 
AS BIG AS A FOOt 
And as clear as a crystal. 

Our c onfigurations range f rom 3" to 
12" . Our options range f rom increased 
contrast to hard copy and off-axis 
fi lter characteristics. And our turn
around time ranges from fast to wow. 

Wh ich means that ou r appl ications 
range from video disp lays to bus iness 
machine readouts to cockpit annun
ciators to advanced facsimile 
equipment ... most anything that 
needs c learing up. 
Ask us for details. We' ll hot foot them 
rig ht out to you. 

Contact: The Bendix Corporation, 
Electro- Optics Division, Marketing Department, 
Galileo Park, Sturbridge, MA 01518. 
(617) 347-9191. 

Circle Reader Service Card No. 7 

WH IT HAM, GLENN E. , The Determination of Display Screen Size and 
Resolution Based on Perceptual and Information Limitations, Vol
ume 2, Number 4, ju ly/August 1965 

WI LLRODT , MARVIN, Binary to Decimal Decoding System Using 
Neon Lamps and a Photoconduc tor Matrix Volume 3 Number 6 
November/December 1966 ' ' ' 

WILLSON, R.H., The Plasma Display- A Digitally Controllable, High 
Brightness Display with an Inherent Memory, Volume 5, Number 6, 
November/December 1968 

WOEHL, WALT ER E., Comparison of I mage Degradation in Ph oto
graphic and Image Orth icon Systems, Volu me 5, Number 1, 
january/ February '1968 

WOLF, D.E. (with BAL L , G.H., HALL, D. ]., and EUSEBIO, j.W.). 
Promenade - An Interactive Graphics Pattern-Recognition System, 
Volume 5, Number 6, Novembe r/December 1968 

WOLVIN, jOHN, Anaglyph Stereoscopic CRT D isplay System, Volume 
6 , Number 3, May/ j une 1969 

WOOD, ROGER C. (with HENDRE N, PH ILIP), A Flex ible Computer 
Graphic System for Architectural Design, Volume 5, Number 2, 
March/April 1968 

WOODSON, P.D. (with GOODELL, W.V.) , A Plastic Virtual I nfinity 
Lens System for Large Aperture Cathode Ray Tube Displays, Vol· 
ume 5, Number 6, November/ December 1968 

WURT Z, JI M E., H igh Resolution Cathode Ray Tubes for the System 
Designer, Volume 4, Number 3, May/ June 1967 

WURTZ, JIM E., Dry Process Materials for Hard Copy Pr intout from 
CRT's, Volume 6, Number 2, March/April1969 

y 
YATES, W.A. , A Mul ti-Tone Display for Computer Processed Da ta, 

Volume 7, Number 3, March 1 970 

z 
ZIMMER, KARL ]. , T he Command and Control Display System for 

NORAD, Volu me 4 , Number 5 , September/October 1967 

... best source for CRTS 
for all commercial, industrial, 
and military applications 

COMPUTER DISPLAY CONSOLES 

CHARACTER READERS & FILM SCANNERS 

DESK TOP CALCULATORS 

HEAD-UP. RADAR AND OTHER AVIONICS 
DISPLAYS FOR SEVERE ENVIRONMENTS 

RESERVATION COUNTER TERMINALS 

HIGH RESOLUTION PHOTORECORDING 
AND PHOTOCOMPOSITION SYSTEMS 

MEDICAL ELECTRONICS MONITORS 

PROJECTION AND SIMULATION SYSTEMS 

OSCILLOSCOPES & STUDIO EQUIPMENT 

AIR TRAFFIC CONTROL AND 
GROUND SUPPORT DISPLAYS 

THOMAS EL.E~TRDI':JICS, INC. 
, i' , ' '·' ,• '•I •, T - .'• ", • 
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SHOW COVERAGE 
1972 IEEE In ternational Electron Devices Meeting 

The Annual Techni cal Meeting of the Electron Devices 
Group wi ll be held at the Washington Hil ton Hotel in Washing
ton, D.C., December 4-6, 1972. This meeting will emphasize 
aspects of research, development, design and manufacture of 
electron devices. Speci fi c areas to be covered include: device 
technology, integrated electronics, solid state devices, imaging, 
storage, information processing, di splay devices, lasers and 
other op to-electronic devices, microwave and power tubes. 

For further information contact Roland H. Haitz, Technical 
Program Chairman, Hewlett-Packard Associates, 620 Page Mill 
Road, Palo Alto, Calif. 94304. 

Display Update '73 
The 5th Annual One-Day Technical Conference of the So

ciety for Information Display, Display Update '73, wil l take 
place in San Diego, Cal if., at the Sheraton Inn-Airpor t on Fri
day, December 8, 1972. Richard Thoman, Chairman, hopes 
that by holding the conference on the Friday fol lowing the 
Western j oi nt Compu ter Conference they can attract to San 
Diego many of the computer fraternity. Mr. Gerald Chandl er, 
chai rman of papers selection, says the response to the call for 
papers has been more than he expected and he looks forward 

FASTEST SPOT RECOVERY 
Spo t recovery times to 
0.1 % in less tha n 2 micro 
seconds. 

to an excellent and interesting program. There will be morn
ing, luncheon and afternoon sessions. A guest speaker will 
address the luncheon meeting. For advance cop ies of the pro
gram and registration, please contact Harold P. Field, Confer
ence Publicity Chairman, c/o Gamma Scientific I nc., 3777 
Ruffin Road, San Diego, Cal if. 92123. 

1973 National Computer Conference 
A call for papers has been issued for the 1973 National 

Computer Conference and Exposition to be held june 4-8 in 
the New York Coliseum. According to Conference General 
Chairman Dr. Harvey L. Garner of the University of Pennsyl
vania, the NCCE brings together at one time and in one place 
all of the interests of the data processing community on a 
once-a-year basis. 

Deadline for submission of advance abstracts: December 
31, 1972. Deadline for completed papers : February 1, 1972. 
For information concern ing the conference or manuscripts 
please contact: Dr. Carl Hammer, Chai rman, Science and Tech
nology Program, c/o Univac, 2121 Wisconsin Avenue, N.W., 
Washington, D.C. 20007. Telephone: (202) 338-4958; R.W. 
Berner, Chairman, Methods and Applications Program, c/o 
Honeywell Inf ormation Systems, P.O. Box 6000, Phoenix, 
Ariz. 85005. Telephone: (602) 993-2569. • 

HIGH Q FERRITE STATOR S 
Hig h sensitivity yokes fp r 
both resonant, d irect drive. 

LOW RES IDUAL MAGNET
ISM Residuals as low as 
0 .005%. Lower on your 
special o rder. 

SEND FOR TH E NE W CELCO 
YOKE GUIDE LI STI NG OVER 

ULTRA HI GH RESOLUTION 

De{eecnw.ts Low astigmo
tum w1th a mi nimum spot 

HI SENSITIVITY LOW Ll' 
High efficiency with mini
mu m d eflection driving 

17 5 TYPES. FI ND T HE 
ONE YOKE FOR YOUR 

SPECIA L DISPLAY 

APPLICAT ION. 

MAGNETIC WRITING 
YOKES High s e nsi tivi t y 
character yokes. Freq u en
cies to 30 MHz. 

LOW COST TERMINAL 
YOKES For computer ter
minals. airline or stock 
price d isplays. 

g rowth. 

DIRECT VIEW STORAGE 
CRTS Maximum informa
tion obtained by use of 
low driving power. 

power. 
CON S TANTINE ENGINE ERING LAB ORATORIE S COMPA NY 

Te l. 20 1-327- 1 123 TWX: 7 10-988- 101 
70 Con stantine Dr. , Mah w ah N.J. 0 7430 
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Recant disolau advances 
lett uou behind? 

no need to let this happen 
with the information available 
in RECEnT ADVAnCES~ 
In DISPLAY MEDIA 
Uols. 111111 
The newest display advances are covered in these two 
fact-filled volumes that pick up where Volume I left 
off ... and it sold out completely! 

ADVANCES IN 
DISPLAY MEDIA 

Now they're ready to mail, and they're filled wi th a wealth of up-date reports to help 
every engineer, systems designer and display u ser in selecting appropriate components 
and syst ems .. . and in comprehending new theories and techniques. 

Authored by a numbe r of top computer di splay experts, these all-new volumes represent 
the most pertinent, authoritative and up-to·date sou rce of information on computer 
terminals; character line and curve generators; memory discs; digital printers and plot
ters; CRT's; over-all system considerations; and more. 

With the wealth of informatio n available here , you can keep ahead of the technology 
avalanche that threatens to bury ma ny of today's engineers. Recent Advances in Display 
Media, Vols. II & Ill are available si ngly , o r together at a specia l price. 

And reme mber, business and professional books are tax deductible (authority : Treas. 
Reg. 1.162; I.R.C. 162), so act now and start making use of these valuable books to 
advance your company and your caree r! 

Complete satisfaction guaranteed ! Immediate refund avai lable on 1 0-day return privilege 
. . . we pay post age both ways. 

Readv now1 at this special pricel 
r --- -- ----------- -- --------, 
1 Vols. II & Ill, orclerecl together, only $34.95 : 
I Please send VO LS. II & Ill together __ for only@ $34.95 I 
1 Please send _ _ copies of Recent Advances. VO L. II @ 20.00 I 

I Please send __ copies of Recent Advances, VO L. Ill @ 20.00 I 

I 
Check, Cash or Money Order enclosed (amount) 1 

Please b ill my company in advance (amount) ------------------

1 My name is I 

I Company name is P.O. No. I 
I Mailing address I 

City State Zip ___ I 
I Date------------ Signature ----------------- I 
I Please send this coupon, with check payable to : I 
I TECHNOLOGY PUBLISHING CORP. I 
I 825 S. Barrington Ave., Los Angeles, Calif. 90049 1 

L _______ ~c~. :.Si~t~d~·!~l~a~ _ _ _ _ _ _j 

10 Products 
Cat hode Ray Tube 

Gen com Div. of Emitronics In c., Plainview, 
N.Y., is marketing an EM I GGO phosphor cath· 
ode ray tube which is an elec t ro-magne t ically 
focused and defl ected fi lm cathode ray tube, 
type MX71. I t is designed for both positive and 
negative colo r film sca nning. I t uses a non
solariLing face plate having a neutral densi ty tin t 
for im proved contrast and fla re reduc t ion, says 
the company. Both surfaces are op t ically f la t 
and parallel. The GGO phospho r has a broad 
spec tral em ission peaki ng at 520 nm. EMI p ho
tom ul tipl iers for use with th is tube are type 
9656F for blue and green channel s, and ty pe 
9598A fo r the red channel. 

Circle Reader Service Card No. 10 

Projection Readouts 

Three r,111dom access re adouts, featu ri ng a sin
gle lamp projection system and single black
and-white or color film reticle, are now availa
ble from Major Data Corp., Costa Mesa, Calif., 
for visual display use in control systems, electri
cal and elec t ronic eq u ipment, data systems , 
land/sea/air veh ic les, vending machines, securi
ty, teaching machines, medical and scientific in
strumentation and swi tching equipment appli
ca t ion s. Des ignated the Majo r 16/32/64 
{depending on number of messages ), the read
out contains necessary electrical , elec tron ic and 
mechanical componen ts to properl y posi tio n 
{i ndex ) the fi lm reticle in front of the projector 
lam p for display on th e im age screen. The com
pany reports tha t the units arc capable o f d is
pl aying any s tandard or custom message, in any 
language, that can be photographically placed 
on film. 
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Video Amplifier 

Gou ld Inc., Data Systems Div. , Newton, Mass., 
in t roduces an all-silicon, sol id-s tate video ampli
fier for use in cathode ray tube and storage 

display system s that require video m.odu la ti on 
up to a bandwidth of I 0 Me. Two mode ls are 
available, model VA2548 has a linear outpu t vs 
inpu t characterist ic. Output is expressed as 
E0 =KEin. It accepts positive-going input sig
nals, and provides positive-going ou tput stgnals 
supe rimposed on a variable de level (G 1 bias) 
for complete electronic beam control. Model 
VA2549 has a similar featu re and it incorpo
rates gamma correction to yi eld a linear light 
ou tput vs input video signal characteristic . 
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T elevision Projector 

Ge nera l Elec tri c, Sy racuse, N.Y. , int rodu ces a 
ligh t valve, large-sc ree n color TV proj ec tor, 
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COMPUTER 
GRAPHICS INPUT 

TERMINAL 
If you need a sensible, eco
nomical, accurate and easy to 
operate gr..aphic digitizing 
terminal, we at the H. DELL 
FOSTER CO. would like to 
talk to you about the RSS-
4 DP/S-R Computer Graphics 
Input Terminal. 

The basic system includes t he fo l
lowing standard features: 

eA 36" X 42" digitizing area. 
( Larger tables are avai lable .) 

• Rotary optical encoding system. 

• .001" digitizing resolution. 

e±. 001" digitizing accuracy and 
repeatabil ity. 

• Si x digits and sign in each ax is. 

• Area measurement capability with 
the Digital Pl animeter. 

• X-Y scaling capability. 

• ASR-33 Teletype and interface 
for recording capabi lity . (Other 
recording devices and interfaces 
are available.) 

•A b as ic system pric e under 
$ 10,000. 

Let us give you further details on 
t h is second half of the computer 
graphics story at H. DELL 
FOSTER CO. Cal l us. Let's ta lk 
about it. 

H. DELL FOSTER CO. 

San Antonio Office 
14703 Jones- Maltsberger Road 

P.O . Box 32581 
San Antonio, Texas 78216 

Telephone: 694-3476 Area Code 512 

model P J 500. According to G.E., by using the 
light valve wh ich operates with a s ingle electron 
beam and optical path, the unit provides regis
tration of colors, while offering contrast and 
resolution. The projector operates wi th a maxi
mum of 8000 V, elimin at ing the possibility of 
x-ray emission fro m the syste m. The unit ac
cepts ei ther RGB or NTSC encoded video sig
nals. 
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Laser System 

RCA , New York, N.Y. , has released an ad
vanced laser image transm ission system that 
both t ransmits and rece ives im ages f rom a va rie
ty of sensi ng devices as well as o riginal photo
graphic copy. T he device can tra nsm it and re
produce, almost instantaneously, images from 
photographic film and such sensors as high
resolution TV cameras, m ultispectral scan ners 
and laser scanners, wi th more than 25,000 lines 
resolu tion on a five-by -fi ve-in. form at, repo rts 
the com pany. ·The system can be used to trans
mit and record pictu res from the wide range of 
sensing devices such as those carr ied on satel
lites and aircraft as well as those used in ground 
station s. The system is designed to transmit up 
to 7500 lines per s. Images may be transmitted 
one frame at a time o r in a continuous strip. 
Operators can adjust the resolution, film size 
and scan rate of the laser image transmission 
system to make i t com patib le with other sys
tems which have narrower bandwidth s and 
slower transmission speeds. 
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Photo-Optical Analyzer 

An updated version of the L-2 224-A 16 mm 
photo-opti cal data analyzer has been intro
d uced by L-W Photo Inc., Van Nu ys, Calif. The 

com pany reports that speeds of 1-2-3-4-6-8- 12, 
plus 16 and 2 4 fram es per second, are provided. 
The data reduction screen is a repl aceabl e sheet 
with nu mbered x-y coordinates and circle 
degree ca libration for frame-by-frame plotting 
of selected image in form ation . Plo ts and ca lcu
lations may be made di rectly o n the screen and 
s tored with the fi lm for fu ture s tudy. Reverse 
side of screen is clear matte whi te for normal 
viewing. 
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Storage Tubes 

Thomson-CSF, Par is, France, has made ava il
able a· TH 8803 storage tube wh ich is a si ngle
ended design in a 2-in.-di ame ter vidi con config
uration, tha t provides a lim iting resolution 
performance of 4300 TV lines per di ameter. It 
can store 16 millions of bits in the digita l fo rm, 
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LARGE FLATBED 
DIGITAL PLOTTER 
The H. DELL FOSTER CO. is 
proud to introduce the newest 
member of its fine computer 
graphics team, the RSS-700 
Automatic Digital Plotting 
System. 

Check t hese qua lifications aga inst 
those of any other plotting system: 

• D.C. printed circuit motor drive 
wit h digital optical encoder feed
back to simulate stepping motors 
with variable step size. 

• Many real-time mathematical cal
culations hard-wired in the system 
controller to appreciably reduce 
computer time. 

• Operational software included in 
system price. 

• Complete add-on graphic digiti z-
ing capabi I ity _ 

e42" X 72" plotting surface. 

e.0005" reso lution . 

e ±. 001" accuracy and repeata
bi lity. 

•Numerous, optional 1/0 devices. 

• Basic syste m price - under 
$50,000. 

Sound like a useful add ition to our 
team? We think so too. For more 
detailed information, contact us at 
the address or number below. We'd 
li ke to rea lly get into it with you. 

H. DELL FOSTER CO. 

San Antonio Office 
14703 Jones - Maltsberger Road 

P.O. Box 32581 
San Antonio, Texas 78216 

Telephone: 694-3476 Area Code 512 
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or the equ ivalen t in the ful l TV gray-scale image 
form, fo r mo re than 20 m in under continuous 
readout scan n ing operation, according to the 
company. The tube has an erasing capability by 
means of a gun design (T hom son-CS F patent). 
Two TV frames are su ffic ient to erase the 
whole su rface down to the noise level of a good 
amplifier. Because the d isplay fu nction is se pa
rated from th e storage system, the user can 
selectively edi t th e s tored im age or zoom in on 
any portion of the image. 
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Display/Memory Un its 

Owens-Illinois Inc. , Toledo, Ohio, is presen ting 
a d isp lay dev ice called the Digivue display/ 
memory unit. The u ni t is capable of prov id ing 

com puter or keyboard-driven ill umin ated dis
pl ays of any com bi nation of le t ters, numbers, 

gra ph ics and sym bol s. Installed in business of
fices , the basic functions of the devices are to 
display sections of given materials on file in 
computer-based mass storage or to enter new 
ma terials, letters, d ocuments o r reports. Ac
cording to 01, the ma terials could be circulated 
electro n ical ly for approvals and enable the typ
ist or he r boss to check the disp layed text for 
fac tual and typograph ical correctness and style. 
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LED Indicator 

TEC Inc., Tucson, Ariz., announces a LED indi
cator, designa ted the L-1 03 1 series. According 
to the company, the unit is su ited for use on 
closely-spaced ci rcui t boards. The black, glass
f illed nylon holder has two gold-flashed b rass 
terminals tha t solder directly to the PCB. Mold
ed standoffs on the hol de r permit flux wash ing 
of PCBs without trapp ing dirt. T he unit has 
lo w-current circui try and was designed to resist 
shock, vibration and ex treme temperature 
changes. 
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CRTs and Components 

Amperex Electronic Corp., Hau ppauge, N.Y., a 
subsidi ary of North American Philips Corp., 
N.Y., has announ ced a se ries of matched" sets of 
CRTs and associated deflection componen ts for 
use in video termi nals. T he matched sets consist 
of the CRT , a deflection coil, a h orizon tal ou t
pu t t ransform er and a linearity con trol. T ypi cal 
of the match ed se ts available is the one engi
neered around the 12VAN P4, a 12-in. diagonal, 

Simple, low way to give your displays 
stop-action and four other competitive advantages
all in one small package. 

Introducing the Hughes Model 
639 video storage unit. A complete 
electronic image memory system. 
W ith all the circuitry, power and 
controls built- in to make your 
displays versatile exhibitions. 

It stores alphanumeric, graphic, 
and pictorial data. W ith high resolu
tion, high-speed writing capability, 
selective updating and fast erasure. 
It converts slow-scan and x-y 
information to TV format. 

It integrates signals {automati
cally enhancing weak or low light 
images). It speedily processes and 

stores input signals for conversion 
into TV displays for the medical, 
management, law enforcement, and 
many other appl ications. 

If you need close-up images, 
there's a zoom control, with a 
positioning joystick. And because it's 
flexible, it con be customized to star 
in any graphic display system. 

W rite for new brochure: 
2020 O ceanside Blvd., Oceanside, 
CA 92054. :------ --- -------- -- ; 

or call : l HUGHES l 
{714) ~ ----- - ---- - -- - -- - - J 
7 57-1200. :'.."oGu~!,:~ :~~=~;~~~~:,~: 

IM AGE DKVI C: II:a 

110° deflect ion CRT having a white phosphor 
in a ri m-b ond-reinforced bu l b. According to 
Amperex, the matching deflection coil, hori
zontal output transformer and linearity control 
are availabl e as a singl e package to support this 
CR,T. 
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Panel-Mount Socket 

A panel-mount socke t is now avai lable from Da
ta Display Products, Los Angeles, Calif. Accord
ing to DDP, the socket is designed for use wi th 

the fan-in series panel lights and may also be 
used wi th their line of LEOs, incandescent, and 
neon 14 in. diam panel indicators. T he socket 
terminals are .025 in. sq , gold-pl a ted, wire-wrap 
posts. The socke t can be m ou n ted in the panel 
as c losely as Y, in. centers by using a p ush-on 
retaining nut and by using a neoprene washer 
between the panel and re taini ng ring to avoid 
rotation of th e u nit in the hole. • 
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Here's the new storage tube l ine
with performance levels enhanced by a 
si licon target - you've been waiting 
for. Designed for a wide variety of TV 
display applications, these devices are 
ext ensions of the si licon technology 
used in the Apol lo 15 camera tube. 

RCA-C22041 is typical of this 
fami ly of single-ended, non-destructive 
readout st orage tubes with silicon t ar
get. Use it and the companion tubes in 
such diverse applications as frame 
freeze, low-light-level TV signal en 
hancement, informati on storage and 
retrieval , picture transmission over 

INFORMATION D I SPLAY, November/Decembe r 1 9 7 2 

phone l ines, specialized graphic display 
terminals, and buffer memories for 
document retrieval systems. 

Designed to operate over a wide 
range of input and output rates in a 
variety of operating modes, the RCA 
family of silicon t arget storage tubes 
includes: 

Oia. 
Type Inches 
C22041 
C22045 1% 
C22047 1 

Resolution 
Lines 

1200 
1700 
1200 

Deflection 
Method 

M 
M 
M 

Reading 
Duration 
Mins. 

5 
10 
10 

For consistent high quality and re
l iability in your display systems, look 
into RCA's new si licon target st orage 
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tube line. For more information , see 
your RCA Representative. For techni
cal data on type C22041, write : RCA, 
Commercial Engineering, Section 86 K 
/ZD1, Harrison, N.J. 07029. I nterna
tional : RCA, 2-4 rue du Lievre, 1227 
Geneva, Swit zerland, or Sunbury-on
Thames, U.K., or P. 0. Box 11 2, Hong 
Kong. 
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