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The Setchell Carlson reputation for QUALITY and
RELIABILITY is demonstrated over and over in every
S.C. Electronics monitor and monitor/receiver with
features such as plug-in circuit modules (pioneered
by S.C. to assure operating dependability and ease
of maintenance); 100% solid-state circuitry for max-
imum stability, long-life, low power drain, and a min-
imum of heat; up to 640 lines horizontal resolution;
and regulated circuitry that provides extremely sta-
ble operation while preventing raster size or bright-
ness deviations due to line voltage fluctuations.

Available in a broad line of screen sizes, Setchell
Carlson products lack only one thing...ahigh price.
Whatever the application, broadcasting, CCTV,
Medical training, industrial TV applications, custom
remote installations, industry, education, or many
others, Setchell Carlson has the monitor you need.

Ask about them today at your nearest S.C. Elec-

tronics dealer, or write for full information and de-
scriptive literature.

ALSO ASK OR WRITE FOR INFORMATION AND FULL-
COLOR LITERATURE ON OUR QUALITY
COLOR MONITORS.
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The Sykes 2220 Cassette Tape
Controller receives, stores and
transmits data between termi-
nals and communications lines
all day long. Then after you've
gone home, it keeps on working.
taking advantage of lower tele-
phone line rates. It does this by
means of remotely issued com-
mands.

Some of its other virtues are:

Versatility

* EIAorTTY current loop
interface.

¢ One or two transport versions.

¢ Search capability—locate
records in an average of
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copying and certifying.

Reliability

* Uses Cassette Tape
Transports of time-proven
design.

* MTBF in excess of 3000 hours.

* Data reliability field-proven
to be upto 10°.
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¢ Low unit price

* Liberal OEM discounts.

* No programming—simple
installation.
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of the Sykes 2220 Cassette Tape
Controller brochure and start
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..dammit/

Chances are, you've been receiving Information Display bimonthly — and
without 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
industry events. . .signed editorials by Rudolph L. Kuehn, a founder and
first president of the Society for Information Display. . .and page after
page of ‘“‘meaty”” material dealing directly with your professional
interests.
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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 value from
Information Display.
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The Staff of Information Display
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Editorial

The graphics are here

Although we ordinarily reserve this space to comment upon the
shortcomings and required improvements in our chosen field, this
time we would like to express some satisfaction with the increas-
ing appearance of moderate cost graphic terminals. For those who
may not be aware of the product announcements in the past year
or two, it should come as a pleasant surprise that graphics are truly
here in price ranges that open the door to nearly any application.
One need only peruse the advertisements or attend any of several
equipment exhibits to recognize that the state of the display art
has made a significant advance.

Even more than color, reasonably-priced graphic terminals open
the door to countless applications which are limited only by the
imagination. With graphics within the reach of smaller purses,
there is the lurking danger of early setbacks due to inadequate
application and field engineering such as that which still besets
computers and alphanumeric terminals on occasion. Fortunately,
there are indications that adequate support is, and will be, avail-
able from the manufacturer. This too bespeaks of the growing
maturity in the display industry. At the same time, any tendency
towards complacency on the part of the establishment is likely to
be offset by the infusion of new blood which is in plentiful 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 through the efforts of the display community.

R.L. Kuehn
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Many users choose glass
because of its durability,
ease of cleaning, maxi-
mum scratch resistance
and stability.
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ACRYLIC

Preferred in specific in-
stances, acrylic is break-
resistant and lightweight.

LENSCREEN
REAR PROJECTION SCREENS
OFFER YOU:
Selection of Gain Ranges
Excellent Resolution
Moisture Resistance
A variety of thicknesses
Custom cut sizes
Neutral gray
Choice of colors
Polished or No-Glare finish
o Hy-Dur finish available

Technical Assistance and
Data Available upon Request

POLACOAT, Inc.

9750 CONKLIN RD.
CINCINNATI, OHIO 45242
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ComsTtoc papers and films.
No hop,no skip,ho jump.

Circle Reader Service Card No. 4

When you're doing com-

puterized plotting, a skip-
ping pen is the last thing
you want.

Or lines that blot. Or
dumbell. 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 side printing,
matching colors, etc.

And then we formulated
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 HeErcuLENE® films (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.

K-E
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DUANE ELMS

A simplified graphics
languaqe For mini computers

Abstract

In the past, input to high quality automatic drafting
machines was generated by large general purpose com-
puters. These computers, while very powerful and very
fast, have generally been inaccessible 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 alleviate
these problems, a drafting language was written which
was designed to run on a small computer of the type
used to control automatic drafting machines. This lan-
guage provides a drafting room tool that is easy to use,
works on local equipment, and allows easy error correc-
tion. This paper considers both prior art and current
developments as related to the above situation.

Introduction

In the past ten years, automatic drafting technology has
advanced considerably. Unfortunately, development of usable
application software for this type of equipment has lagged far
behind hardware development (see Figure 1). Due to this, only
the largest companies with their large computing facilities have
been able to take full advantage of automatic drafting tech-
niques. Without suitable applications software for generating
input for the machines, a small 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 relatively large computer systems to be
effective. As an example, the APT language, although not spe-
cifically designed for automatic drafting machines, does have
post processors available which allow the output of the APT
program to be input to automatic drafting equipment. The full
APT system, however, requires a computing facility that only

© 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 generally have it located at some dis-
tance from the drafting machine.

There are other software systems with provision for output
for an automatic drafting machine. Many of these, however,
are proprietary packages used particularly in aerospace, auto-
motive, and tire design and development. There are also other
software systems used mainly for design that have facilities for
output in a form usable with automatic drafting equipment.
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 graphics area. An example of software
in this area would be IBM’s GSP (Graphics Subroutine Pack-
age) language. GSP is a collection of Fortran subroutines de-
signed to implement the data structure and interface between
IBM’s S-360 computers and their 2250 interactive CRT con-
sole.

Figure 1: 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 Services. This language is an
extension of their highly successfuly N/C language, Action,
and features extensive geometric capability.

There are several drawbacks to many of the programs avail-
able. 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 requiring 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 raising other problems like turn-around
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 flow charted in Figure 2.
There are in general five, and sometimes six, basic steps
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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 chart. If editing is a feature of the
language, it is necessary to return only 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 manuscript
could be longer than necessary. If the editing feature is not
available, then the error correction process becomes more in-
volved and costly, 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 consideration of the above, the Universal Drafting Ma-
chine 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 drafting machines. The first portion of the
system is a full text editor with which it is hoped to solve
problems in input and error correction, The second portion of
the system is the language translator. This program implements
the statements of the language and is directed at solving prob-
lems of manuscript cost, computing costs, and turn-around
time.

The UDRAFT-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 teletype.

The advantages of a language which uses only the control
computer of the automatic drafting machine are obvious. This
capability eliminates the scheduling problem for the drafting
room supervisor. He is no longer dependent on long queues or
low priority at the remote computer for turn-around time, and
he can schedule the translation of his programs around his
known equipment 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. This 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 automatically 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 teletype. This feature allows the oper-
ator to prepare manuscript tapes off-line on any teletype while
the automatic drafting machine is busy and then, when there is
time available, 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 direct the editor to punch the contents of the
buffer onto paper tape via the high-speed punch. The output
of this operation will be an ASCII tape of the contents of the
buffer. This ASCII tape can then be listed on a teletype off-
line for further error checking. Since there is no format re-
striction on the input data to the editor, the editor may be
used for applications other than UDRAFT-8 manuscript
checking. A list of editor commands appears in Figure 3.

Once the UDRAFT-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 editor check the statement structure of
the contents of the buffer. The editor 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 of contents.
This feature enables 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 UDRAFT-8
language system is the translator. This program accepts the
input manuscripts and produces the information required by
the automatic drafting machine for the production 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

LIST 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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MOTION STATEMENTS
MOVE

PARAMETER STATEMENTS
START
END
HIGH
LENGTH
WIDTH
LINK
RETURN
MACRO CALL STATEMENT
USE

Figure 4: UDRAFT-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-
ments of the language. It is these statements which actually
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. The 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 PRINT statement.
This statement cannot only generate the necessary codes for
drawing alphanumerics but can also position 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 PRINT statement. One
other motion statement which falls into the category of special
symbol generation is the ARO statement. This statement 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 translator.
The most apparent of these are the START and END state-
ments which establish the initial drawing parameters and stop
the processing respectively. Other parameter modification
statements are the HIGH statement which sets the alphanu-
meric height, the TOLERANCE statement which sets the
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MACRO NAME -- BOX
LIBRARY NUMBER -- {23
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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 height tolerance for circular motion, and the LENGTH
and WIDTH statements which set the arrowhead size. The IN-
SERT statement allows 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 definition of attach-
ment points within a macro definition. The RETURN state-
ment transfers translation control back to the main program
upon exit of a macro.

Macro Capability

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 calling drawing
subroutines is also provided. These macros, which 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 UDRAFT-8 source image in the
macro library. This 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 first defining the attachment
points using the LINK statements and then describing the
macro geometry using standard UDRAFT-8 statements.

The ability of the macro definition to contain attachment
points or nodes is of great value. A specific macro instance
may be assigned an integer code which will allow future 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. This 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 annotation in relation to symbols and the inter-
connection of elements in schematic type drawings.

The USE statement is the macro call statement and allows
full usage of the macro capability. The USE statement can
define not only the point at which the macro is to be placed,
but can also specify individual x and y axis scale factors, a
rotation about the start point and an instance number for later
use in the program. Figure 5 illustrates a typical macro along
with its definition.

Application and Examples

There are many varied applications for the UDRAFT-8 lan-
guage. In addition to producing both schematic and mechani-
cal drawings, the language can be used for making additions to
existing drawings. This capability would allow the draftsman
tostake advantage of the quick turn-around time of the lan-
guage to complete a drawing, rather than force him to re-
submit the drawing for complete retranslation by a large com-
puter.

Other applications would be in the area of making small
details and parts drawings (see Figure 6). Sheet metal draw-
ings, inspection templates, etc. are also important areas where
the language would be useful. This would be particularly so if
the automatic drafting machine were equipped with a scribing
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Figure 7: Electronic schematic.
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head. This would allow the scribing of the layout directly on
the material eliminating costly layout in the production area.

The production of schematic drawings is another area
where the UDRAFT-8 language is particularly effective. The
capability of calling and positioning macros significantly 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 similarity in all forms of schematic
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Figure 8: Manuscript example with all the information necessary for
production of the flow chart in Figure 2,
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type drawings. This enables several features of the language to
be extremely effective when applied 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, information is supplied to the trans-
lator in an extremely compact yet readable form. This partic-
ular manuscript illustrates the use of the macro call, the ARO
statement, the annotation capability along with other features
of the language. When one examines the structure of the flow
chart and 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 automatic drafting
facilities. Although somewhat limited by the power of the
hardware available, 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
application of the language. In particular, the areas of dimen-
sioned drawings and geometric definitions will receive atten-
tion as will increased geometric potential. L
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ceived his B.S.E.E. degree from Case Institute of Technol-
ogy and has done graduate work in systems and computer
graphics at both Brooklyn Polytechnical Institute and
Case Institute.
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A storage oscilloscope
with plasma display panel

SHOZO UMEDA and TERUO 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 us per pic-
ture element.

Introduction

The Plasma Display Panel (PDP), invented at the University
of Illinois, is a crossed grid gas discharge device having a nar-
row gas space between orthogonal electrodes covered with thin
dielectric material. 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 employed for
addressable electrodes. The firing potential is about 150 V and

@197? by Barrington Publications Inc. All rights reserved. Reproduc-
tion in whole or part without permission is prohibited.
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the minimum sustaining voltage is approximateiy 120 V. The
display color of the panel is the typical orange-red of a neon-
rich gas discharge. Figure 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 bandwidth of
dc to 5 MHz (—3dB). Two vertical input channels are provided
which can be displayed independently, alternately or com-
bined algebraically. Erase time is 25 us per picture element,
although it is anticipated that a few us 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 us or twice that of writing
time.

Figure 1: External view of a panel containing 22500 cells (150 x 150).
Upper scale shows the size in mm.
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~ anapproach
to practical

problems

With the use of the block and timing diagrams in Figures 2
and 3 the performance of the PDP oscilloscope, or YT* dis-
play, can be described. In the single sweep mode, the triggering
signal causes a flip-flop to change state and switch on the time
base oscillator. The signal to be displayed is sampled, held and
converted from an analog value to a 7-bit digital equivalent.
During 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
writing as described, the value 1 is added to the time base
counter. Then the same sequence is repeated at new pulse
intervals from the time base oscillator.

When 128 points are written, the value of the time base
counter is fixed at 127 so that no further counting or resetting
can occur. The scanning mode flip-flop is reset to 0. Thus a
single sweep display on the 128 x 128 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 counter is reset at
every value of 127 and restarted by a trigger signal producing a
display like that of a conventional oscilloscope. Multi-
recording 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 cell of the panel are illustrated in Figure 7. The

*YT refers to an XY display where X = T, or the usual time-based
oscilloscopic format.
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shaded areas designate the erase and write pulses. The other
pulses are present 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.
Write pulses, however, exceed in amplitude the firing voltage
of the cell.

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

Another mechanization of the PDP employs a semiconduc-
tor memory to buffer high-speed signals. In this way wave-
forms as fast as 100 nanoseconds per picture element can be

ample
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Figure 4: A single sweep mode display of a Figure 5: Four sets of damping oscillation
damped oscillation by LCR network is memo-  waveforms are accumulated in one display pan-
el. Horizontal: 12.5 ms full scale. (Reduction

ried and displayed on PDP. Horizontal:
12.5 ms full scale. (Reduction 53%) 539%)
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Figure 7: Driving waveforms at the display panel employed in the
storage oscilloscope.

Figure 8: External view of the memoryscope with the developed
plasma panel, named PLASMASCOPE.
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Figure 6: An accumulating recording of a rec-
tangular wave and its amplified output. Hori-
zontal: 12.5 ms full scale. (Reduction 53%)

readily displayed with a continuously sustained bright image.
Since digital memories are commonly available, a digital device
like a PDP can display patterns more effectively than an analog
CRT unit.

Power Consumption

Although applied voltage in a plasma display is on the order
of 150 V, the discharge current 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 uW 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 displacement current to the capacitive load
of the panel.

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

A photograph of the PDP storage oscilloscope described in
this paper is shown in Figure 8.
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ber 3, March 1970

KUBITZ, W.]. (with POPPELBAUM, W.].), The Tricolor Cartograph —
A Display System with Automatic Coloring Capabilities, Volume 6,
Number 6, November/December 1969

KUEHN, R.L., Color Vision, Volume 2, Number 5, September/October
1965

KUEHN, R.L. (with LUXENBERG, H.R.), Recording Media, Volume
3, Number 5, September/October 1966

KUEHN, R.L., Display Requirements Assessment for Command and
Control Systems, Volume 3, Number 6, November/December 1966

L

LaFRANCE, R.C., Sixteen Earth-Orbit Film for the Apollo Mission
Simulator, Volume 6, Number 3, May/June 1969
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LEAMAN, |.R., Electron Optics of Vidicons, Volume 7, Number 2,
February 1971

LIEBOLD, F.B., JR. (with JUSTICE, BEN), Photochromic Glass — A
New Tool for the Display Systems Designers, Volume 2, Number 6,
November/December 1965

LIBBY, W.H. {(with MORGAN, D.A., and WERNER, T.J.), Dry Silver
Recording Materials for Display Purposes, Volume 6, Number 3
May/June 1969

LOCASCIO, JAMES T. (with DALTON, JOHN |., and KARANZA,
GEORGE L.}, Obtaining Light Pen Versatility, Volume 4, Number
6, November/December 1967

LONGINEAU, JAMES T. (with KIRSCH, HAROLD A,), Off-Line Data
Source Automation — An Expanded Role for the CRT, Volume 7,
Number 6, June 1970

LUXENBERG, H.R,, Photometric Units, Volume 2, Number 3, May/
June 1965

LUXENBERG, H.R. (with BONNESS, Q.L.), Quantitative Measures of
Display Characteristics, Volume 2, Number 4, JulyfAugust 1965

LUXENBERG, H.R. (with KUEHN, R.L.), Recording Media, Volume
3, Number 5, September/October 1966

MACHOVER, CARL, Family of Computer-Controlled CRT Graphic
Displays, Volume 3, Number 4, July/August 1966

MAKOUS, WALTER L. (with GOULD, JOHN D.), Vision and Lasers:
Human Factors of Laser Displays, Volume 5, Number 6, November/
December 1968

MALLENDER, AN H., Digital Methods of Microfilm Communication
— Parts | and 11, Volume 8, Number 3, May/June 1971

MALLENDER, AN H., Digital Methods of Microfilm Communication
~ Part IIl, Volume 8, Number 4, July/August 1971

MALLENDER, IAN H., Digital Methods of Microfilm Communication
— Part IV, Volume 8, Number 5, September/October 1971

MALONEY, THOMAS, Display Device for Infrared Image, Volume 6,
Number 1, January/February 1969

MARKS, ALVIN M., Cinetron: Apparent 3-Dimensional Pictures With-
out Glasses, Volume 6, Number 2, March/April 1969

MARSHALL, GERALD F., Head-Up Displays: Alignment and Test by
Laser, Volume 6, Number 2, March/April 1969

MARTEL, RICHARD (with GRAFF, HERMAN), A Display Screen
with Controlled Electroluminescence, Volume 2, Number 5,
September/October 1965

MASON, ROBERT P., Hardware for Bimat Processing, Volume 4, Num-
ber 2, March/April 1967

MATTHEWS, ARNOLD J. (with KINSELLA, KEVIN ].), Using Inter-
active Graphics for Fighter Pilot Training, Volume 9, Number 2,
March[April 1972

MAYMON, G.A., Diagnostic Programs for Videocomp Phototypesel-
ters, Volume 6, Number 6, November/December 1969

McKIERNAN, W.R. (with CHRISTENSEN, R.W.), Basic EL Designs for
Space and Military Applications, Volume 4, Number 2, March/A pril
1967

McNANEY, JOSEPH T., JTM-CRT Means of Setting Printers’ Type
Electronically, Volume 5, Number 2, March/April 1968

MEGLA, G.K. (with STEINBERG, D.R.), A New Time Sharing Termi-
nal — Part |, Volume 7, Number 8, September/October 1970

MEGLA, G.K. (with STEINBERG, D.R.), A New Time Sharing Termi-
nal — Part 11, Volume 7, Number 9, November/December 1970

MENNIE, W.E. {(with THOMAS, P.A.V.), A Logic Character Generator
for Use in a CRT Text Display, Volume 9, Number 2, March/April
1972

MILLER, ).T., Rear Projection Screens: A Designer’s View, Volume 9,
Number 3, May/June 1972

MOFFETT, J. (with HAMILTON, A., and RENNIE, J.), Radar Digital
Processing and Display System for Air Traffic Control, Volume 6,
Number 4, July/August 1969

MORGAN, D.A, {with LIBBY, W.H., and WERNER, T.).), Dry Silver
Recording Materials Tor Display Purposes, Volume 6, Number 3,
May/June 1969

MULLENS, ROBERT C. (with DINWIDDIE, JAMES H.), Color Output
Generating Systems, Volume 2, Number 1, January/February 1965

N

NAGY, G.T., Scan Converter Tubes and Their Applications — Part I,
Volume 2, Number 2, March/April 1965
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NAGY, G.T., Scan Converter Tubes and Their Applications — Part 1,
Volume 2, Number 3, May/June 1965

NAGY, G.T., Scanning Techniques with Light Beams, Volume 3, Num-
ber 3, May/June 1966

NAGY, G.T., Characteristics of Photosensors, Volume 4, Number 2,
March/April 1967

NEAL, ALAN A., Legibility Requirements for Educational Television,
Volume 5, Number 4, July/August 1968

NEMETH, LASZLO (with BERGER, PETER, and RILLINGS,
JAMES), A Simple Graphical Display Unit for a Small Digital Com-
puter Installation, Volume 7, Number 4, April 1970

NICHINSON, DAVID B., Man ... and the Navigation-Display Inter-
face, Volume 2, Number 4, July/August 1965

0

OBERG, P.E. (with SAUTER, G.F.), Plasma Display Phase Select, Vol-
ume 6, Number 2, March/April 1969

O’DONNELL, J.P. (with VOGEL, R.Q.), Color Tubes Determining
White Field Balance, Volume 7, Number 4, April 1970

OTSUKA, WILLIAM T., Light Emitting Diodes, Volume 6, Number 4,
July/August 1969

OWAKE, K. (with TOBA, T., UMEDA, S., and HIROSE, T.), Plasma
Display Harmonic Phase Selection, Velume 7, Number 5, May 1970

P

PAOLANTONIO, ANTHONY, Difference Measurements in Automatic
Photointerpretation of Surveillance Maps, Volume 6, Number 2,
March/April 1969

PAQUETTE, RUSSELL, APl Training Operations Evaluation, Volume
6, Number 5, September/October 1969

PARKER, JERALD V., Holography and Display, Volume 3, Number 3,
May/June 1966

PEASE, EDMUND M., Model Educational Systems for the 1970's, Vol-
ume 7, Number 7, July 1970

PEPERSACK, VERNON L., New Security Alarm Telephone System
Provides Total Prison Communications, Volume 5, Number 2,
March/April 1968

PICKETT, FRED, Man, Machine and the System — Design Studies
Continue at FAA for Better Combination, Volume 4, Number 6,
November/December 1967

PIZZICARA, DONALD |., Electroluminescence — An Appraisal for
Avionic Display Applications, Volume 3, Number 2, March/April
1966

PLETZ, ALFRED JR., CRT Write Rate vs Bandwidth Study, Volume
9, Number 4, July/August 1972

POPPELBAUM, W.|. (with KUBITZ, W.].), The Tricolor Cartograph —
A Display System with Automatic Coloring Capabilities, Volume 6,
Number 6, November/December 1969

POULETT, ANTHONY, Magnetic Disc Recording for Teleproduction
and Animation, Volume 7, Number 9, November/December 1970

R

RAAGO, R.T., A Low Cost General Purpose Alpha-Numeric Readout
Device, Volume 6, Number 3, May/June 1969

RAGER, DAVID, Automatic Artwork Generation, Volume 6, Number
6, November/December 1969

REINTJES, J.F. (with GRONEMANN, U.F,, KNUDSON, D.R., and
TEICHER, S.N.), Experimental Evaluation of the Resolution Capa-
bilities of Image Transmission Systems, Volume 5, Number 5,
September/October 1968

RENNIE, J. (with HAMILTON, A., and MOFFETT, |.), Radar Digitai
Processing and Display System for Air Traffic Contrel, Volume 6,
Number 4, July/August 1969

RILLINGS, JAMES (with BERGER, PETER, and NEMETH,
LASZLO), A Simple Graphical Display Unit for a Small Digital
Computer Installation, Volume 7, Number 4, April 1970

RIZY, EDWARD F., Dichroic Filters and Additive Color Displays, Vol-
ume 3, Number 4, July/August 1966

ROBINSON, STEPHEN P., Color Telefilm Recording, Volume 9, Num-
ber 5, September/October 1972
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ROGERS, JAMES G., Real-Time Analog Display Inputs, Volume 7,
Number 7, July 1970

ROMMEL, JOHN (with HOYT, L. ARTHUR), Computer Driven Dis-
plays Speed Evaluation of Carrier Aircraft Landings, Volume 4,
Number 2, January/February 1967

ROSCOE, S.M., The Case for the Moving Map Display, Volume 4,
Number 5, September/October 1967

ROTH, R. (with COX, G., DORION, G., and STAFFORD, ].), CRT
Phosphor Activation of Photochromic Film, Volume 3, Number 2,
March/April 1966

RUGARI, ANTHONY D. (with BAKER, CHARLES E.), The Laser
Display — A Large-Screen, Real-Time Display Technique, Volume 3,
Number 2, March/April 1966

RUTLAND, DAVID, A Digital Interactive Color Television Display,
Volume 7, Number 8, September/October 1970

5

SAUTER, G.F. (with OBERG, P.E.), Plasma Display Phase Select, Vol-
ume 6, Number 2, March/April 1969

SAWTELLE, EDWARD M., Dynamic CRT Spot Measurement Tech-
niques, Volume 6, Number 4, July/August 1969

SAY,D.L., A Multibeam CRT, Volume 7, Number 5, May 1970

SCHLAFER, JOHN (with FOWLER, VERNON |]., and STONE,
SAMUEL M.), An Experimental Laser Color TV Projection Display
System, Volume 6, Number 1, lanuary/February 1969

SCHOOLS, R.S. (with HARRIS, T.]., SINCERBOX, G.T., HANNA, D.,
and DeLAY, D.), Holography in an Airborne Display System, Vol-
ume 7, Number 4, April 1970

SHERR, SOL, The State of Display Standards, Volume 8, Number 2,
March/April 1971

SHOWMAN, DIANA |., The Relative Legibility of Leroy and Lincoln
Mitre Alphanumeric Symbols, Volume 4, Number 2, March/April
1967

SHOWMAN, DIANA |. (with KINNEY, GLENN C.), The Relative Legi-
bility of Uppercase and Lowercase Typewritten Words, Volume 4,
Number 5, September/October 1967

SHURTLEFF, DONALD H., Studies in Television | egibility — A Re-
view of the Literature, Volume 4, Number 1, January/February
1967

SINCERBOX, G.T. (with HARRIS, T.)., HANNA, D,, SCHOOLS, R.5.,
and DeLAY, D.), Holography in an Airborne Display System, Vol-
ume 7, Number 4, April 1970

SISNEROS, T.E. (with DAVIS, J.A., HILBORN, E.H., and FAETH,
P.A.), Current-Sensitive, Single-Gun Color CRT, Volume 7, Number
4, April 1970

SLOCUM, G.K. (with HEARD, J.L., and HOFFMAN, W.C.), Airborne
Sensor Display Requirements and Approaches, Volume 4, Number
6, November/December 1967

SMITH, EUGENE G., Plotting vs. Other Forms of Readout, Volume 6,
Number 2, March/April 1969

SOCIETY FOR INFORMATION DISPLAY, MID ATLANTIC CHAP-
TER, Laser Display Seminar, Volume 5, Number 3, May/]June 1968

STAFFORD, J. (with COX, G., DORION, G., and ROTH, R.), CRT
Phosphor Activation of Photochromic Film, Volume 3, Number 2,
March/April 1966

STEIN, W.A., The Application of Photochromics to Color Display, Vol-
ume 6, Number 3, May/)une, 1969

STEINBERG, CHARLES A., Information Storage and Retrieval Sys-
tem, Volume 7, Number 2, February 1970

STEINBERG, D.R. (with MEGLA, G.K.), A New Time Sharing Termi-
nal — Part I, Volume 7, Number 8, September/October 1970

STEINBERG, D.R. (with MEGLA, G.K.), A New Time Sharing Termi-
nal — Part 11, Volume 7, Number 9, November/December 1970

STEVENS, ROGER T., SR., A Triangular Waveform Synthesizer for
Character Generation, Volume 7, Number 1, January 1970

STEVENSON, LLOYD E. (with HILBORN, EDWIN H.), Means for
Improving Apparent Television Resolution, Volume 4, Number 5,
September/October 1967

STOCKER, A.C., Displays, Papers, and Lighting, Volume 2, Number 2,
September/October 1964

STOCKER, A.C., The Size and Contrast of Hard-Copy Symbols, Vol-
ume 3, Number 4, July/August 1966

STOCKER, A.C., The Distribution of lllumination, Volume 5, Number
2, March/April 1968

STONE, SAMUEL M. (with FOWLER, VERNON ]., and SCHLAFER,
JOHN), An Experimental Laser Color TV Projection Display Sys-
tem, Volume 6, Number 1, January/February 1969
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STORY, PHILLIP C., Gas Discharge Techniques for Aircraft Displays,
Volume 7, Number 5, May 1970

STOVER, W. RICHARD, An Autostereascopic Three Dimensional Dis-
play, Volume 9, Number 1, January/February 1972

STUPAR, TIMOTHY D., Characterization of Light Pen Sensitivity, Vol-
ume 4, Number 3, May/June 1967

SULLIVAN, NORMAN F,, (with FROST, JOHN), Integrated Displays
for Multicrew Military Aircraft, Volume 9, Number 2, March/April
1972

SWARTZ, WILLIAM F. (with KEARNS, JOHN H.), An Assessment of
Display for Aircraft Applications: A Developing Crisis, Volume 8,
Number 2, March/April 1971

TEICHER, S.N. (with GRONEMANN, U.F., KNUDSON, D.R., and
REINTJES, ).F.), Experimental Evaluation of the Resolution Capa-
bilities of Image Transmission Systems, Volume 5, Number 5,
September/October 1968

TEICHROEW, DANIEL, Data Display in Business and Information
Systems , Volume 2, Number 6, November/December 1965

THOMAS, P.A.V. (with MENNIE, W.E.), A Logic Character Generator
for Use in a CRT Text Display, Volume 9, Number 2, March/April
1972

THORSON, JON, Generation of Statistically-Controlled Keyboard
Data, Volume 5, Number 3, May/]une 1968

TIGUE, R.F. (with GOODWIN, A.R.), Computerized Display Mainte-
nance, Volume 6, Number 2, March/April 1969

TILTON, HOMER B., A Matrix Formulation of Visual Space Percep-
tion, Volume 4, Number 1, January/February 1967

TOBA, T. (with OWAKE, K., UMEDA, S., and HIROSE, T.], Plasma
Display Harmonic Phase Selection, Volume 7, Number 5, May 1970

TON, WILLIAM H., Optimal Visual Characteristics for Large Screen
Displays, Volume 6, Number 4, July[August 1969

TURNAGE, RODGER ELMO, |R., The Perception of Flicker in
Cathode Ray Tube Displays, Volume 3, Number 3, May[June 1966

U

UMEDA, S. (with OWAKE, K., TOBA, T., and HIROSE, T.}, Plasma
Display Harmonic Phase Selection, Volume 7, Number 5, May 1970

V

VARTABEDIAN, ALLEN G., A Graphic Set For ASCIl Using A 7X9
Dot Pattern, Volume 8, Number 6, November/December 1971

VARTABEDIAN, ALLEN G., Effects of Parameters of Symbol Forma-
tion on Legibility, Volume 7, Number 5, May 1970

VLAHOS, PETRO, The Three-Dimensional Display: Its Cues and Tech-
niques, Volume 2, Number 6, November/December 1965

VOGEL, R.Q. (with O'DONNELL, J.P.), Color Tubes Determining
White Field Balance, Volume 7, Number 4, April 1970

VOLKOFF, JOHN, Discernibility of CRT Gray Shades, Volume 8,
Number 6, November/December 1971

W

WALKER, ROGER S., Simplified Methods for Determining Display
Screen Resolution Characteristics, Volume 5, Number 1, January/
February 1968

WARNER, ARTHUR S., Experimental, Crystal-Modulated Facsimile
Recorder, Volume 6, Number 1, January/February 1969

WATSON, WILLIAM A., Dataplot: A System for On-Line Graphical
Display of Statistical Data, Volume 4, Number 4, July/August 1967

WEISS, HELMUT, Wide-Screen Slide Projection, Volume 1, Number T,
September/October 1964

WEISS, HELMUT, Capacity and Optimum Configuration of Displays
for Group Viewing, Volume 3, Number 6, November/December
1966

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

WERNER, T.J. (with LIBBY, W.H., and MARGON, D.A.), Dry Silver
Recording Materials for Display Purposes, Volume 6, Number 3,
May/|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 your kit.

SYNTRONIC INSTRUMENTS, INC.
100 Industrial Road Addison, lll. 60101 (312) 543-6444

syntronics

Circle Reader Service Card No. 5

(CATHODE
RAY TUBES

WE OFFER YOU TECHNICAL ABILITY FOR
ANY SPECIAL CRT AND DISPLAY SYSTEM

CRT 7 ¢ N

FIBER OPTIC FACE

BACK PORTED

MONOSCOPES

HIGH RESOLUTION

CUSTOM GEOMETRIES
PHOSPHOR SCREENS
ELECTRON OPTICS.

SYSTEMS

FLYING SPOT SCANNERS, DESIGN — DEVELOPMENT —
MONITORS, FIBER OPTIC PRODUCTION — TUBES AND
PRINTERS, DATA TERMINALS.  SYSTEMS.

M. SADOWSKY S. CARLISLE P. KEEGAN

SPECIAL PURPOSE
TUBE COMPANY

_4

14746.C RAYMER ST.. VAN NUYS, CA. 91405
\_ Tel. (213) 989-4610 -/

Circle Reader Service Card No. 6 25




26

MAKES
FIBER OPTIG
FAGEPLATES
AS BIG AS A FOOT.

And as clear as a crystal.

Our configurations range from 3" to
12”. Our options range from increased
contrast to hard copy and off-axis
filter characteristics. And our turn-
around time ranges from fast to wow.
Which means that our applications
range from video displays to business
machine readouts to cockpit annun-
ciators to advanced facsimile
equipment . . . most anything that
needs clearing up.

Ask us for details. We'll hot foot them
right out to you.

Contact: The Bendix Corporation,

Electro- Optics Division, Marketing Department,
Galileo Park, Sturbridge, MA 01518,

(617) 347-9191.

Bendix

WHITHAM, GLENN E., The Determination of Display Screen Size and
Resolution Based on Perceptual and Information Limitations, Vol-
ume 2, Number 4, July/August 1965

WILLRODT, MARVIN, Binary to Decimal Decoding System Using
Neon Lamps and a Photoconductor 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, WALTER E., Comparison of Image Degradation in Photo-
graphic and Image Orthicon Systems, Volume 5, Number 1
January/February 1968

WOLF, D.E. (with BALL, G.H., HALL, D.J., and EUSEBIO, J.W.),
Promenade — An Interactive Graphics Pattern-Recognition System,
Volume 5, Number 6, November/December 1968

WOLVIN, JOHN, Anaglyph Stereoscopic CRT Display System, Volume
6, Number 3, May/June 1969

WOOD, ROGER C. (with HENDREN, PHILIP), A Flexible Computer
Graphic System for Architectural Design, Volume 5, Number 2,
March/April 1968

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

WURTZ, JIM E., High Resolution Cathode Ray Tubes for the System
Designer, Volume 4, Number 3, May/June 1967

WURTZ, JIM E., Dry Process Materials for Hard Copy Printout from
CRT's, Volume 6, Number 2, March/April 1969

Y

YATES, W.A., A Multi-Tone Display for Computer Processed Data,
Volume 7, Number 3, March 1970

L

ZIMMER, KARL J., The Command and Control Display System for
NORAD, Volume 4, Number 5, September/October 1967

"
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=) THOMAS E,Lecm—mrc‘sT

..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 ELECTRONICS, ING.
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SHOW COVERAGE

1972 1EEE International Electron Devices Meeting

The Annual Technical Meeting of the Electron Devices
Group will be held at the Washington Hilton Hotel in Washing-
ton, D.C., December 4-6, 1972. This meeting will emphasize
aspects of research, development, design and manufacture of
electron devices. Specific areas to be covered include: device
technology, integrated electronics, solid state devices, imaging,
storage, information processing, display devices, lasers and
other opto-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, will take
place in San Diego, Calif., at the Sheraton Inn-Airport on Fri-
day, December 8, 1972. Richard Thoman, Chairman, hopes
that by holding the conference on the Friday following the
Western Joint Computer Conference they can attract to San
Diego many of the computer fraternity. Mr. Gerald Chandler,
chairman of papers selection, says the response to the call for
papers has been more than he expected and he looks forward

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 copies of the pro-
gram and registration, please contact Harold P. Field, Confer-
ence Publicity Chairman, c/o Gamma Scientific Inc., 3777
Ruffin Road, San Diego, Calif. 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 concerning the conference or manuscripts
please contact: Dr. Carl Hammer, Chairman, Science and Tech-
nology Program, c/o Univac, 2121 Wisconsin Avenue, N.W.,
Washington, D.C. 20007. Telephone: (202) 338-4958; R.W.
Bemer, Chairman, Methods and Applications Program, c/o
Honeywell Information Systems, P.O. Box 6000, Phoenix,
Ariz. 85005. Telephone: (602) 993-2569. u

~
Mgy (
>

FASTEST SPOT RECOVERY
Spot recovery times to
0.1% in less than 2 micro-
seconds.

LOW RESIDUAL MAGNET- |
ISM Residuals as low as

0.005%. Lower on your
special order.

175 TYPES.

HI SENSITIVITY LOW LI? MAGNETIC WRITING
High efficiency with mini- YOKES High sensitivity
mum deflection driving character yokes. Frequen-

power. cies to 30 MHz.

70 Constantine Dr., Mahwah, N.J. 07430

THE BEST YOKE FOR YOUR DISPLAY

m DEFLECTION YOKES

SEND FOR THE NEW CELCO
YOKE GUIDE LISTING OVER

ONE YOKE FOR YOUR
SPECIAL DISPLAY
APPLICATION.

CONSTANTINE ENGINEERING LABORATORIES COMPANY

HIGH Q FERRITE STATORS
High sensitivity yokes fpr
both resonant, direct drive.

ULTRA HIGH RESOLUTION
of lpitiung Low  astigma-
tism with @ minimum spot

growth. S

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

FIND THE

LOW COST TERMINAL
YOKES For computer ter-
minals, airline or stock
price displays.

Tel. 201-327-1123 TWX: 710-988-1018

INFORMATION DISPLAY, November/December 1972

Circle Reader Service Card No. 9 27




left you behind?

No need to let this happen
with the information available

in REGENT ADUANGES ———
IN DISPLAY MEDIA B e
Vois. I & Il i

DISPLAY MEDIA
The newest display advances are covered in these two
fact-filled volumes that pick up where Volume | left
off . .. and it sold out completely!

Volume i

Now they're ready to mail, and they’re filled with a wealth of up-date reports to help
every engineer, systems designer and display user in selecting appropriate components
and systems . . . and in comprehending new theories and techniques.

Authored by a number of top computer display experts, these all-new volumes represent
the most pertinent, authoritative and up-to-date source 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 information available here, you can keep ahead of the technology
avalanche that threatens to bury many of today's engineers. Recent Advances in Display
Media, Vols. Il & 111 are available singly, or together at a special price.

And remember, 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 career!

Complete satisfaction guaranteed! Immediate refund available on 10-day return privilege
... we pay postage both ways.

Ready NOW! at this special price!

-
Vols. Il & lll, ordered together, only $34.95

Please send VOLS. Il & |1l together for only @ $34.95
copies of Recent Advances, VOL. || @ 20.00
copies of Recent Advances, VOL. |11 @ 20.00

Please send

Please send

Check, Cash or Money Order enclosed (amount)

Please bill my company in advance (amount)

Company name is P.O. No.
Mailing address
City State Zip

Date Signature

Please send this coupon, with check payable to:
TECHNOLOGY PUBLISHING CORP.

[
|
I
|
]
| My name is
|
|
|
|
I
l 825 S. Barrington Ave., Los Angeles, Calif. 90049

_“—_—4q___—

ID Products

Cathode Ray Tube

Gencom Div. of Emitronics Inc., Plainview,
N.Y., is marketing an EMI GGO phosphor cath-
ode ray tube which is an electro-magnetically
focused and deflected film cathode ray tube,
type MX71. It is designed for both positive and
negative color film scanning. It uses a non-
solarizing faceplate having a neutral density tint
for improved contrast and flare reduction, says
the company. Both surfaces are optically flat
and parallel. The GGO phosphor has a broad
spectral emission peaking at 520 nm. EMI pho-
tomultipliers for use with this tube are type
9656F for blue and green channels, and type
9598A for the red channel.
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Projection Readouts

Three random access readouts, featuring 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 electronic equipment, data systems,
land/sea/air vehicles, vending machines, securi-
ty, teaching machines, medical and scientific in-
strumentation and switching equipment appli-
cations, Designated the Major 16/32/64
(depending on number of messages), the read-
out contains necessary electrical, electronic and
mechanical components to properly position
(index) the film reticle in front of the projector
lamp for display on the image screen. The com-
pany reports that the units are capable of dis-
playing any standard or custom message, in any
language, that can be photographically placed
on film.
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Video Amplifier
Gould Inc., Data Systems Div., Newton, Mass.,
introduces an all-silicon, solid-state video ampli-
fier for use in cathode ray tube and storage

display systems that require video modulation
up to a bandwidth of 10 Mc. Two models are
available, model VA2548 has a linear output vs
input characteristic., Output is expressed as
E5=KEin. It accepls positive-going input sig-
nals, and provides positive-going output signals
superimposed on a variable dc level (G bias)
for complete electronic beam control. Model
VA2549 has a similar feature and it incorpo-
rates gamma correction to yield a linear light
output vs input video signal characteristic.
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Television Projector

l (Calif. residents add 5% sales tax) _] General Electric, Syracuse, N.Y., introduces a
R P e e e e D S U light valve, large-screen color TV projector,
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COMPUTER
BRAPHICS INPUT
TERMINAL

If you need a sensible, eco-
nomical, accurate and easy to
operate graphic 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 the fol-
lowing standard features:

@A 36 X 42" digitizing area.
(Larger tables are available.)

®Rotary optical encoding system.

®.001" digitizing resolution.

®+ 001" digitizing accuracy and
repeatability.

@®Six digits and sign in each axis.

® Area measurement capability with
the Digital Planimeter.

® X-Y scaling capability.

® ASR-33 Teletype and interface
for recording capability. (Other
recording devices and interfaces
are available.)

®A basic system price under
$10,000.

Let us give you further details on
this second half of the computer
graphics story at H. DELL
FOSTER CO. Call us. Let's talk
about it.

—
S’

Go.

H. DELL FOSTER CO.| |

San Antonio Office
14703 Jones — Maltsherger Road
P.0. Box 32581
San Antonio, Texas 78216
Telephone: 694-3476 Area Code 512
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model P)500. According to G.E., by using the
light valve which operates with a single electron
beam and optical path, the unit provides regis-
tration of colors, while offering contrast and
resolution. The projector operates with a maxi-
mum of 8000 V, eliminating the possibility of
x-ray emission from the system. The unit ac-
cepts either 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 transmission system that
both transmits and receives images from a varie-
ty of sensing devices as well as original photo-
graphic copy. The device can transmit and re-
produce, almost instantaneously, images from
photographic film and such sensors as high-
resolution TV cameras, multispectral scanners
and laser scanners, with more than 25,000 lines
resolution on a five-by-five-in. format, reports
the company. The system can be used to trans-
mit and record pictures from the wide range of
sensing devices such as those carried on satel-
lites and aircraft as well as those used in ground
stations. The system is designed to transmit up
to 7500 lines per s. Images may be transmitted
one frame at a time or in a continuous strip.
Operators can adjust the resolution, film size
and scan rate of the laser image transmission
system to make it compatible with other sys-
tems which have narrower bandwidths and
slower transmission speeds.
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Photo-Optical Analyzer

An updated version of the L-2 224-A 16 mm
photo-optical data analyzer has been intro-
duced by L-W Photo Inc., Van Nuys, Calif. The

company reports that speeds of 1-2-3-4-6-8-12,
plus 16 and 24 frames per second, are provided.
The data reduction screen is a replaceable sheet
with numbered x-y coordinates and circle
degree calibration for frame-by-frame plotting
of selected image information. Plots and calcu-
lations may be made directly on the screen and
stored with the film for future study. Reverse
side of screen is clear matte white for normal
viewing.
Circle Reader Service Card No. 16

Storage Tubes

Thomson-CSF, Paris, France, has made avail-
able a TH 8803 storage tube which is a single-
ended design in a 2-in.-diameter vidicon config-
uration, that provides a limiting resolution
performance of 4300 TV lines per diameter. It
can store 16 millions of bits in the digital form,

INFORMATION DISPLAY, November/December 1972

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 these qualifications against
those of any other plotting system:

® D.C. printed circuit motor drive
with 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 digitiz-
ing capability.

®42" X 72" plotting surface.

@®.0005" resolution.

®+ 001" accuracy and repeata-
bility.

@®Numerous, optional 1/O devices.

@®@Basic system price — under
$50,000.

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

H. DELL FOSTER CO.

2 ([~

San Antonio Office
14703 Jones — Maltsherger Road
P.0. Box 32581
San Antonio, Texas 78216
Telephone: 694-3476 Area Code 512
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or the equivalent in the full TV gray-scale image
form, for more than 20 min under continuous
readout scanning operation, according to the
campany. The tube has an erasing capability by
means of a gun design (Thomson-CSF patent).
Two TV frames are sufficient to erase the
whole surface down to the noise level of a good
amplifier. Because the display function is sepa-
rated from the storage system, the user can
selectively edit the stored image or zoom in on
any portion of the image.

Circle Reader Service Card No. 18

Display/Memory Units

Owens-lllinois Inc., Toledo, Ohio, is presenting
a display device called the Digivue display/
memory unit. The unit is capable of providing

computer or keyboard-driven illuminated dis-
plays of any combination of letters, numbers,

graphics and symbols, 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
materials, letters, documents or reports. Ac-
cording to Ol, the materials could be circulated
electronically for approvals and enable the typ-
ist or her boss to check the displayed text for
factual and typographical correctness and style.

Circle Reader Service Card No. 19

LED Indicator

TEC Inc., Tucson, Ariz., announces a LED indi-
cator, designated the L-1031 series. Accarding
to the company, the unit is suited for use on
closely-spaced circuit boards. The black, glass-
filled nylon holder has two gold-flashed brass
terminals that solder directly to the PCB. Mold-
ed standoffs on the holder permit flux washing
of PCBs without trapping dirt. The unit has
low-current circuitry and was designed to resist
shock, vibration and extreme temperature
changes.

Circle Reader Service Card No. 20

CRTs and Components

Amperex Electronic Corp., Hauppauge, N.Y., a
subsidiary of North American Philips Corp.,
N.Y., has announced a series of matched sets of
CRTs and associated deflection components for
use in video terminals. The matched sets consist
of the CRT, a deflection coil, a horizontal out-
put transformer and a linearity control. Typical
of the matched sets available is the one engi-
neered around the T2VANP4, a 12-in. diagonal,

110° deflection CRT having a white phosphor
in a rim-bond-reinforced bulb. Accoerding to
Amperex, the matching deflection coil, hori-
zontal output transformer and linearity control
are available as a single package to support this
CRT.

' Circle Reader Service Card No. 21

Panel-Mount Socket

A panel-mount socket is now available from Da-
ta Display Products, Los Angeles, Calif. Accord-
ing to DDP, the socket is designed for use with

the fan-in series panel lights and may also be
used with their line of LEDs, incandescent, and
neon % in. diam panel indicators. The socket
terminals are .025 in. sq, gold-plated, wire-wrap
posts. The socket can be mounted in the panel
as closely as ¥ in. centers by using a push-on
retaining nut and by using a neoprene washer
between the panel and retaining ring to avoid
rotation of the unit in the hole. ]
Circle Reader Service Card No. 22

Simple, low cos

ay 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.
With all the circuitry, power and
controls built-in to make your
displays versatile exhibitions.

It stores alphanumeric, graphic,
and pictorial data. With 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
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stores input signals for conversion
into TV displays for the medical,
management, law enforcement, and
many other applications.

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

Write for new brochure:

2020 Oceanside Blyd., Oceanside,

CADNES Pro-mrr e siadnes -
Or call: i HUGHES i
(714) i el b vty ;

HUGHES AIRCRAFT COMPANY
757-1200. INDUBTRIAL PRODUCTS DIVISION
IMAGE DEVICES
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Meet RCA's new family of silicon
target storage tubes-sister products of
the SITcamera tube used on the moon

Here's the new storage tube line —
with performance levels enhanced by a
silicon target — you’ve been waiting
for. Designed for a wide variety of TV
display applications, these devices are
extensions of the silicon technology
used in the Apollo 15 camera tube.

RCA-C22041 is typical of this
family of single-ended, non-destructive
readout storage tubes with silicon tar-
get. Use it and the companion tubes in
such diverse applications as frame
freeze, low-light-level TV signal en-
hancement, information storage and
retrieval, picture transmission over
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phone lines, 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 target storage tubes
includes:

Reading

Dia. Resolution Deflection Duration
Type Inches Lines Method Mins.
c22041 1 1200 M B
C22045 1% 1700 M 10
C22047 1 1200 M 10

For consistent high quality and re-
liability in your display systems, look
into RCA's new silicon target storage

Circle Reader Service Card No. 24

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. Interna-
tional: RCA, 24 rue du Liévre, 1227
Geneva, Switzerland, or Sunbury-on-
Thames, U.K., or P. O. Box 112, Hong
Kong.

RGA GG
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