
















IIIITIIL IEIITEI 
By JOHN E. BRAUN and 
H. GORDON STEWART 

II 

Page 16 I SID Journal 

Elaalriaal lara I!Dii 
Visual display is crucial. The intent is to furnish information which can be 
quickly understood and aid the operator in making optimal decisions quickly. 

• THIS PAPER DESCRIBES the graphic 
display system which controls the 
Digital TVs associated with the 
computer ; telecommunications real­
time system installed at the Penn­
sylvania -New Jersey-Mar y land 
( PJM ) Interconnection Contro l 
Center. Figures 1 through 6 depict 
the facility at which the subject 
graphic system is being utilized. 
This system has been used effect­
ively for more than a year for mon­
itoring, controlling, and evaluating 
an interconnected network of elec­
tric utility companies. D esign con­
cepts and general considerations 
are reviewed. 

Photo at Left-Within the Con­
trol Center, the Control Room facil­
ities are manned around the clock 
by a crew of three power system 
dispatchers. 

Introduction 
THE INTRINSIC VALUE of any tool 

is in its adaptation to the task and 
the operator's skill in its use. The 
adaptation of a computer/ telecom­
munications real-time system for 
controlling, monitoring, and simu­
lating large complex systems such 
as an electrical power system has 
been well proven. This fact is at­
tested to by the electric power in­
dustry's widespread use of these 
computing devices today. H ow­
ever, the complexity of the re­
quired real-time systems and the 
enormity of the task that these sys­
tems are addressing requires that 
special attention be placed on the 
man-machine interface. The design 
of a viable graphic display system 
will provide the power system 
operating personnel the means of 
applying the tool with the skill re­
quired. 

The Digital TV ( DTV) is one 
means of providing the required 
man-machine communications. It 
provides a display capability that 
facilitates rapid presentation of 
alphanumeric and graphic infor­
mation. When combined with a 
light pen, it provides an equally 
rapid and flexible means of modi­
fying computer information. 

Graphic Display Considerations 

THE GRAPIDC DISPLAY system 
should be designed to give oper­
ating personnel the best overall 
view of system conditions as well 
as the ability to examine selected 
areas of the system in detail. The 
displays may be in the fmm of pre­
formatted messages, diagrams or 
tabular information programmed 
to occur under specified condi­
tions. On occasion, the operator 
may desire specific information to 
be displayed such as selected line 
loadings, station generation and the 
like. It may also b e desirable not 
only to display information from 
the computer system, but also to 
use the same display devices to in­
put information into the computer. 
·whatever the needs, the informa­
tion must readily be available, easy 
to assimilate and practical to use. 
The DTV is a device which per­
mits these criteria to b e satisfied. 

Essentially, the DTV serves as 
the operator's window through 
which he can o.bserve and control 
the power system. The basic infor­
mation which is vital to the opera­
tion of the power system is formu­
lated using the real-time system 
and is presented to the operator in 
a visual form by the display sys­
tem. The operator interacts with 
the graphic system to acknowledge 
and monitor the information dis­
played. When required, he may 

July-August I Page 17 



By JOH N S. BRAUN 

and H. GOR DON STEWART 

modify the information within the 
compu ter system by the use of a 
light pen. This device, when held 
to th e face of the DTV and ener­
gized, causes the computer to re­
spond to th e rcguest and initiate 
the desired action. Rcguests for 
specific displays are also made in 
this fashion. Thus, it can be gen­
eralized that the DTV with light 
pen capabilities provides : 

• a computer system output 
device that provides a means 
for rapidly displaying easily 
discernible information. 

• a computer system input de­
vice which permits through 
use of the light pen the facili­
t y for changing system para­
meters and additionally a 
means of interrogating the 
real-time system. 

Display Design 

D ESIGN OF THE VISUAL DISPLAY is 
crucial since the intent is to fur­
nish information which can be 
quickly comprehended and thus 
aid the operator in making optimal 
decisions as quickly as possible. 
This dictates that the most effec­
tive format for display information 
must be utilized. A DTV with color 
capability provides the opportunity 
for rapid assimilation especially for 
displays of high density. The use 
of different colors aids greatly in 
reducing the time required for the 
operator to differentiate between 
the dynamically changing infonna­
tion and the regular background 
information. 

It is helpful to design a system 
using a limited number of formats 
in order to increase operator's fa­
miliarity with the display system. 
Generally, data and vital electric 
system values can be displayed in 
tabular form or in graphic dia­
grams. The real-time system, how­
ever, a l so generates messages 
which inform the operator about 
conditions on the system. These 
English text messages require a 
special treatment so as to present 
them rapidly in a readily under­
stood manner and to provide a 
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means of holding a ready reference 
for those which require further 
operator referral. Eight basic dis­
play formats were devised to meet 
these criteria at the PJivf installa­
tion. All data, diagrams, tabular 
displays, system perfom1ancc infor­
mation, and console displays can 
be categorized into one of these 
eight basic formats. 

The following briefly summarizes 
these formats. Pictures of typical 
displays in each format category 
are contained in the Appendix. 

Display Categories 

l. Null Displays 
Null Displays are designed to 
contain a fixed format of infor­
mation, sometimes referred to 
as background information, and 
dynamically c h a ng ing fore­
ground data which is refreshed 
with each scan cycle of the 
real-time system. Either one or 
two of these displays can be as­
signed to the same screen si­
multaneously. Typical displays 
include : Individual PJM com­
pany generations; PJM tie line 
flows; hydro station generation; 
individual company frequen­
cies. 

2. Fixed Displays 
This type of display contains a 
fixed format of information that 
is based upon unchanging val­
ues at the time of the display 
request. Typical displays in­
clude : Control parameters, 
alarm messages; telemeter-fail­
ure values; cost signal alarms. 

3. Area Diagrams 
Area diagrams show selected 
load-generation areas as back­
ground information and include 
in the associated foreground 
dynamically changing infonna­
tion such as flows on tie lines 
external to the area, total gen­
eration within area, interchange 
for the area, and frequencies 
for all areas. In order to facili­
tate area diagram selection, 
each diagram is provided with 
special area selection buttons 
which, when energized by the 
light pen, will switch the dis­
play to another desired area. 

4. Bar Charts 
Bar chart displays are designed 

to show clynnmically changing 
valucs nncl thC"ir relation to pre­
S(•!C'ctecl limits. The hars change 
color and/or arc m·crlayecl 'vith 
slnshcs as different percentages 
of the limit arC' renchecl. Arrows 
arc 11sed to incl icnte both power 
Aow direction nnd its trend. For 
value changes greater than a 
selected percentage of total 
value, the bar is flashed. Tele­
meter failures nre indicated by 
cross-hatching the bar. Inclivi­
clunl bar limits may be modified 
by use of the special call-up 
buttons at the bottom of the 
display. Typical displays in­
clude: Actual line loadings; 
contingency line loadings; sta­
tion generation; system fre­
guencies; system reserve. 

5. Scanable System Diagram 
This display is a diagram of 
major facilities of the PJM In­
terconn ection transmision sys­
tem, comprised of approximate­
ly 400 lines and busses. To dis­
play the entire system diagram 
would require 12 full DTV 
screens arranged in a 3x4 mat­
rix. H owever, by making the 
diagram scanable, that is, per­
mitting the operator to pan the 
display with his DTV screen, 
he can select that portion of the 
system diagram he wishes to 
monitor. By using his light pen, 
he may select direction of dia­
gram motion and stopping 
point. When the diagram is not 
in motion the flows on the lines 
are updated at the system real­
time scan rate with their direc­
tions indicated by arrows. 

6. Fixed Substation and 
System Diagram 

These displays are designed to 
contain a fixed picture of sub­
station equipment layout or a 
selected transmission system 
such as the 500 Kv b·ansmission 
system and include dynamically 
changing in£om1ation peitain­
ing to line flows and breaker 
positions. Initially, changes in 
breaker positions will be up­
dated by use of the light pens. 

7. Message Monitor 

These displays are designed to 
present operations messages in 
a "roller" fashion. That is, as 

messages are generated by the 
system, they are inserted at the 
bottom of the screen. Once a 
message appears on the bottom 
line, it travels up the screen at 
the rate of one line per second 
until it reaches either the top 
of the screen or a previous line 
of text. If the screen is full, all 
messages being displayed move 
upward to make room for any 
fresh information entering at 
the bottom. Messages can be 
"h el d" by t h e dispatcher 
through the use of the light 
pen. Touching a line of text 
with the light pen changes its 
color from white to green and 
holds it when it reaches the top 
of the screen until later released 
by the operator. Typical dis­
plays of text traffic would be: 
Actual and contingency over­
load messages; telemeter failure 
notices; major electric equip­
ment status changes; computer/ 
telecommunications facility sta­
tus changes. 

8. Consoles 
Console displays are designed to 
represent several different types 
of digital pushbutton consoles 
for inputting special messages 
and nurne1ic data into the com­
puter system. Typical displays 
would be: Load - frequency 
Control Console; Load-Sched­
uler's Console; H ourly Read­
ings Console; Scheduled Trans­
nusswn Outage Console and 
Display Configurator Console. 

Operator Display Requests 
IN ORDER T O FACILITATE ease in 

requesting displays and reduce as 
much as practical the need to use 
a table look-up approach for ident­
ifying often requested displays, a 
set of call-up buttons is maintained 
across the top line of all screens. 
When a button is energized with a 
light pen, the display on the screen 
changes to that which has been 
assigned to the button. 

Another approach which has 
been used to minimize the incon­
venience of the table look-up tech­
nique is the development of the 
Display Configurator Console. This 
special console provides the ability 
to assign selected display functions 
to any DTV. When a display is re­
quested to apperu: on the DTV 
where the console is active, the 

console is replaced by the display 
and retained in readiness to be re­
stored. When the requsted display 
is no longer needed, it is released 
through the use of one of the top 
line call-up buttons and the console 
reappears. In this way any digital 
TV can readily serve to call up 
displays, present the displays and 
reve1t back to a console with a 
minimum of effort on the part of 
the operator. 
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display from a more generalized 
overall display is presently being 
implemented. This technique is in­
tended to aid in requesting related 
substation layout displays when 
viewing the overall system diagram 
display. The function will be acti­
vated by touching the light pen to The ability to call for a detailed 

LIGHT MEASUREMENT PROBLEMS? 
1,001 solutions from Gamma Scientific 

System 2400H 
Reflect ion or 
Transmission 
Mlcrodensltometer 

~ ~ 

... ' ' . WiaQ. 

Get total freedom of choice, using 
Gamma Scientific's building block ap­

proach to light measurement systems. 
Start with one basic system. Plug in 

standard modules of compatible units 
from our wide selection of receptors, 

spectral se-
lectors, pho­

tomultiplier 
detectors and sig­

nal conditioners. 
Results-more than 1,001 systems and solu-
tions to solve a broad spectrum of light 
measurement problems. No special engi­
neering. No special adaptors. No calibra-

tion problems. You get 
total capability and opti­
mum performance. 
For more details, request Bro­
chure SF70. Write Gamm a 
Scientific, I nc., 3777 Ruffin 
Road, San Diego, CA 92123. 
Immediate solutions? Call col­

lect: 714/ 279-8034. 
Cable: GAMSI Telex: 697938 

System 2400E 
Mlcrophotometer "" GAMMA SCIENTIFIC Incorporated 

Circle # 5 on Readers Service Card 
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the desired substation bus on the 
system diagram. This will cause 
the substation layout display to ap­
pear on that screen. 

Equipment and Configuration 

T H E NUMBER AND LOCATION of 
the DTVs is important to the ef­
fectiveness of the system. The 
screens must be readily visible, 
close enough to permit ease of 
light pen use and yet not placed so 
that distracting screen activity 
would interfere with other dis­
patching functions. 

PJM at present utilizes eight 22-
inch DTVs. These DTVs have four 
color capability-red, green, b~ue 
and white. Three dispatching posi­
tions are provided for coordinating 
the operation of the PJM Intercon­
nection. A Transmission dispatch­
ing position and a Generation dis­
patching position are each pro­
vided with three DTVs. The Su­
pervisor dispatching position is 
provided with two DTVs. 

The DTVs are provided 'vvith a 
full alphanumeric character set and 
23 special characters used in for­
matting the special graphic dis­
plays. The display is fom1ed by 
elements of 48 character rows \:vith 
72 characters per row. An 8x10 dot 
matrix is used to define a charac­
ter. The design of the special char­
acters is such that those depicting 
lines or pOition of lines extend the 
bit positions to the extreme edge of 
the character field. This permits 
creating continuous lines by but­
ting the characters together on the 
screen. This is highly desirable 
when developing graphic displays 
of the nature used at the PJM in­
stallation. 

General Program Design Considerations 

Priority Assignment 

The multi-tasking environment 
of the computer system allows pri­
ority arrangement of tasks. Anoth­
er design feature of this pa1t icular 
computer system is the instantane­
ous response to input/output ( r/o) 
interrupts. These two characteris­
tics are used to assure rapid re­
sponse for all DTV transactions. 
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The various computer controlled 
graphic devices are oriented in 
such a way as to present the dis­
pather with a complete picture of 
system conditions. 

The Control Room incorporates 
new concepts in dispatching aids 
in the form of an automated sys­
tem diagram of the Interconnec­
tion, a large screen rear-projection 
dis71lay to show selected substation 
equipment armngements, digital 
televisions to display messages and 
diagrams concerning system condi­
tions and strip chart recorders to 
display pertinent electric system 
quantities. 

The generation dispatcher is seen 
viewing the digital television that 
permits com puter in formation to 
be displayed. The dispatcher is us­
ing a "light pen," similar to a small 
flashlight which when held to the 
face of the digital television per­
mits changing the information in 
the computer memory to m flect 
up-to-the-minute conditions. 

By assign ing the highest p1iority 
task area for the display functions, 
the system is permitted to handle 
requests immediately. The addition 
of a light pen request processor to 
the computer interrupt handling 
routin es permits instantaneous 
sensing of any light pen input 
which is immediately transferred 
to the display task area where it is 
processed. The task area is on a 
100 milisecond scan cycle for re­
quest handling. A transaction will 
therefore be processed with an 
average delay of 50 miliseconds. 

Graphic Display Program Features 
BASED ON THE PERFORMANCE re­

quirements for individual display 
programs, they are designed and 
implemented by system program­
mers using a "building block" ap­
proach. Each display program con­
sists of up to four basic sections or 
blocks which are each designed to 
handle specialized performance 
functions. These four basic sections 
comprise the general display rou­
tine. Within these blocks, the pro­
grams are coded to follow logical 
paths based on conditions which 
caused system control entry at that 
point. It is a system programming 
requirement that display programs 
be designed in such a way that 
they can be easily expanded to 
handle similar displays of the same 
basic format category. The blocks 
or enh·y points are explained be­
low: 

1. Initialization 

The initialization entry point is 
entered the firs t time a TV pro­
gram is loaded in response to a 
request for that pa1ticular pro­
gram. This permits the program 
to take care of preliminary pro­
cessing such as extracting a dis­
play background from files on 
disk and having it routed to the 
proper DTV screen. After nor­
mal initialization and upon re­
turning control, the progran1 
also notifies the Master Con­
troller of its characteristics 
which will be valid until the 
next time the program is dis­
patched. (A TV program may 
change its own characteristics 
any time it is running by simply 
setting a few characteristic in­
dicator bits by which it com­
mun icates with the controller.) 
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Null Display* 

A s pl it scr een type display of tabular system 
i nformation . The foreground values are updated 
with each scan cycle of t he real - time system . 
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Area Diagram 

A graphical presentation of a complex geogr aphical 
section of the transmission network. This style 
of displays facilitates rapid assimilation of 
system conditions . 

* For pur poses for clear reprint quality, the 
display illus t rations are shown in reverse of 
their true appearance . Normally, the screen 
is black wi th light or colored characters . 
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operator more aware of changi ng conditions and 
portrays s tatus clearly. 
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Scanable System Diagram 

This type of display permits selected monitoring 
of any portion of transmission system. When t he 
display is locked in position, the dynamic 
information is updated at the real - time system 
scan rate. 
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Fixed System Diagram 

In a fixed system diagram, the operator is per ­
mitted to modify breaker positions through use of 
the light pen. These changes become a permanent 
part of the display until they are l ater 
modified. 
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The consol e displays allow the oper ator to input 
information to the system through the use of the 
light pen on the special buttons and numeric 
input matrices . 
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Message Monitor 

The message monitor display functions as an oper­
ations message te l etypewriter. Message traffic 
can be "locked" on the screen or released for 
" free flow" by use of the buttons at the bottom 
of the display. 

2. Time/ Data 

The time/ data entry point to a 
DTV program speci.Res the 
point in the program where en­
try is to be made upon the ex­
piration of a predetermined 
time span, the availabilty of 
some item of system data, or 
both. For instance, if a pro­
gram specifies to the Master 
Controller that it wishes to be 
redispatched after a given 
elapsed time, the Master Con­
troller will monitor time until 
the program is due to run at 
which point it will dispatch the 
routine at its time/data entry 
point. Additionally, if a pro­
gram notifies the Master Con­
troller that it wants to be re­
dispatched upon receipt of 
some item of data, the same en­
try point will be used upon re­
ceipt of that data. 

3. Light Pen 
The light pen entry point to a 
DTV routine is where entry is 
made if a light pen interrupt is 
received from the DTV on 
which the program is active. In 
the event the program has spec­
ified to the Master Controller 
that it does not wish to be re­
ceptive to light pen interrupts 
(For example, a fixed data dis­
play program ), the light pen 
entry point is ignored, and any 
light pen hits on the screen are 
discarded. 

4. Special Request 

The Master Controller activates 
a DTV program at its special 
request entry point when a re­
quest enters the systP-m for a 
display program termination, 
erase function, hard copy func­
tion, and, in certain cases, upon 
availability of special system 
data. 

Master Controller 

THE FUNCTION oF THE Master 
Controller is to allocate the re­
sources available to the DTV task 
area among the various DTV pro­
grams that are operational. Essen­
tially, this involves loading and ex­
ecuting a large variety of special­
ized DTV programs based on their 
operational characteristics and in 
response to requests issued to the 
Master Controller from these pro-
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grams as they are executed. These 
operational characteristics can be 
described as the following consid­
erations: Is the TV display pro­
gram dependent upon or receptive 
to data; are light pen inputs in­
volved; is timer-controlled recyc­
ling required; are special process­
ing requests involved; or are there 
combinations of any of these? 

The Master Controller is furthur 
responsible for seeing to it that the 
CPU facilities are made available 
to other system tasks with great 
enough frequency to assure proper 
handling of other system functions . 
In a multi-tasking environment 
such as the one in consideration, 
the CPU facilities are allocated to 
lower priority task areas while the 
higher priority DTV task area 
awaits the completion of its r/ o. 
Thus, if at the end of the Master 
Controller cycle, there have been 
I/ o operations during the cycle, it 
is assumed that the CPU resources 
were made available to other tasks 
permitting them to run, and the 
Master Controller immediately re­
cycles. If, on the other hand there 
have been none, the Master Con­
troller makes processing time avail­
able to other tasks by entering a 
timer-controlled wait state of 100 
miliseconds duration. 

In this system which has multi­
ple devices, the displays on various 
screens may each be controlled by 
different programs. To make most 
efficient use of the task area availa­
ble for DTV program processing, 
the programs are loaded into tran­
sient storage areas, permitted to 
execute, then overlayed by other 
programs as they are also loaded 
and executed. This storage utiliza­
tion and management is also done 
under the supervision of the Mas­
ter Controller. 

Hardware/Software Interface 

In order to interface user-written 
display routines with the DTVs, a 
group of routines containing the 
necessary I/ o instructions is re­
quired. These standardized rou­
tines handle the transfer of data 
between storage buffers and indi­
vidual DTV screens (WRITE/ 
HEAD operations) and process 

EFFICIENT ORIGINAL PICTURE I,D, 

OR 
OTHER DATA RECORDED ON YOUR FILMS 

SIMULTANEOUSLY WITH THE PICTURE? 

WE INSTALL DEARI NG " DATACORDER" HEADS 

IN YOUR MOTION PICTURE OR STILL CAMERAS 

YOUR CHOICE OF: 

PRESETTABLE DATA 
COUNTERS 
TIME CODE GENERATORS 

44 L M 

12324 VENTURA BOULEVARD, STUDIO CITY, CALIFORNIA 
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light pen interrupts. This group of 
I/ o control programs comprises the 
access method of hardware/ soft­
vvare interface. 

Miscellaneous System Features 
Several system features were in­

cluded which enhance or simplify 
operator use of the system: 

I. Slaving 
In order to permit a display 
which is assigned to one par­
ticular screen to be displayed at 
other set locations, the system 
feature known as "slaving" was 
developed. By maintaining rel­
evant status information, the 
Master Conb·oller "slaves" any 
DTV in the system to any other 
set forming a "master/ slave" 
pair. When any information is 
transmitted to the "master" 
screen, it is immediately dupli­
cated on the "slave" set. 

2. Hearth eat 
In order to provide a rapid sys­
tem failure alarm, the "heart-

turn to page 27 
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Converts Drawings 
To Digitized Form 

A new semi-automatic graphic 
terminal, the MetriGraphic, said to 
combine "the latest in I.C. design" 
with a rotary encoding system to 
result in a direct output to an ASR-
33 teletype, punch card machine, 
magnetic tape or automatic digital 
drafting system has been intro­
duced by the H . Dell Foster Com­
pany. The MetriGraphic, a 36" x 
42" unit, also provides a real-time 
measurement capability useful in 
land planning and similar projects. 
All data is digitized and scaled for 
controlled readout. 

Primary function of MetriGraphic 
is to convert graphs, chruts, maps, 
design drawings, civil engineering 
drawings, weather maps, printed 
circuit artwork or anything graphic 
to digital form. As the optical cur­
sor is manually moved over the sur­
face of a chart, digitizing is ac­
complished instantaneously and a 
resulting signal fed directly into a 
digital recorder or any 1/0 device. 

Typical applications include gen­
eration of N/C tapes, picking tops 
off oil well logs, recording map 
coordinates, measmi ng land masses 
in real time, measming of garment 
patterns, routing highways or pipe­
lines, designing piping layouts or 
any similar function. 
Circle # 1 01 on Readers Service Card 
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Picture Monitors 
Three new monochrome TV pic­

ture monitors are now available to 
complement Tektronix 650-Series 
Color Monitors, firm says. The 631 
and 632 units are similar in size 
( 10~ inches high by 19 inches 
wide). Both use a 15-inch diagonal 
kinescope featuring D6500° K 
phosphor ( W9300° K is optional). 
The 632 is more measurement ori­
ented, since it has display shift, 
calibrated brightness and contrast 
and A-B input mode. The 633 is a 
larger monitor ( 14 inches by 19 
inches) with a 20-inch diagonal 
kinescope featuring the same phos­
phors and general performance 
characteristics of the 631 and 632. 
Display shift, calibrated brightness 
and contrast and A-B input mode 
are featured. 

All units can be switched from 
525/60 to 625/50. The 632 auto­
matically perf01ms this function; 
the 631 and 633 require an internal 
strap change. All the monitors are 
19-inch convertible rack-to-cabinet 
or vice versa. 
Circle # 102 on Readers Service Card 

Please Pass the r=:IDDl 
We'd like this issue of sm JOUR­

NAL to get as wide circulation as 
possible. So, let your co-workers, 
maybe even your boss, read this 
issue. 

Motorola Modularized 
CRT Display 

A new Motorola CRT display 
ca lle d "Totalscope II," employs 
quick-change plug-in modules to 
perform a wide variety of func­
tions. 

Motorola Government Electron­
ics Division developed the versa­
tile, low-cost display, which allows 
a user to select specific capabilities 
meeting his requirements and lit­
erally build a display from th e 
ground up. The display , w h ich 
weighs less than 120 pounds in­
cluding an optional keyboard and 
all power supplies, can be recom­
mended for use in any type of in­
stallation- either fixed or mobile. 
Circle # 1 03 on Readers Service Card 

Museum of Media 
The Museum of the Media was 

organized in 1967 to utilize multi­
media environments to create a 
more effective method for group 
communication. The Museum is 
"experienced and mticulate in the 
imaginative use of all media tools 
to bring about such an end; be it 
educational, aesthic or economic." 
The Museum says it has complete 
in-house capability for engineering, 
design, production, installation and 
maintenance of media information 
systems. Success of any project de­
pends upon the effectiveness with 
which its aims and methods are 
communicated to the public. 

Museum utilizes a systems ap­
proach in the design of media in­
stallations. Programs are easily re­
producible. Museum provides 
drawings, models' cost estimates, 
blueprints, specifications, inspec­
tion, supervision, pre-assembling 
and testing. 
Circle # 1 04 on Readers Service Card 

Super CRT Display: 4-Color Graphics 
with Black and White Sharpness 

That's right. CRT viewing's just gone 
colorful in a sharp new way with the 
CPS-8001. This great Color Monitor 
offers you high resolution, general­
purpose graph ics in red, orange, 
yell ow and green. How about that? 
Now, for the first time, there's a color 
graphics display on the market that 
has resolution, speed, light output 
and contrast comparable to moni­
tors available in black and white, and 
at moderate cost. Give us a call: CPS, 
722 East Evelyn Avenue, Sunnyvale, 
Ca. 94086. Phone (408) 738-0530. 

Quick Clark, into the phone booth! 

CPS INC. 

Circle # 7 on Readers Service Card 

Some of the Super Features 
Four colors: red, orange, yellow 

High 
resolution: 

High light 
output: 

High speed: 

High contrast 
faceplate: 

Low power 
dissipation: 

High 
reliability: 

CRT size: 

& green 
.025" line width, 
.015" optional 
25 foot lamberts 
(worst case) 
2 p.sec per inch, 15 
p.sec color change 

HEA coated 
High voltage 
switches are 90% 
efficient 

All solid state 
21 " diagonal 



new 
products 

Digital Spotmeter 
Photo Research announces the 

new multi-purpose Spectra® Digi­
tal Spotrneter™. The solid-state 
electronic package is housed in the 
optical head to provide a com­
pletely self-contained system. With 
only one lens the new Spohneter 
can be focussed to make precise 
measurements at distances from 2 
inches to infinity. Lens permits 
measurements of spots as small as 
0.010 inches in diameter with no 
accessory lenses. Photo Research 
says device has widest focusing 
range known for a photometric in­
strument, that it "measures light as 
the eye sees it." 

Controls are on the back with a 
3J~-digit digital readout ranging 
from 0.01 to 10,000 foot-lamberts 
full-scale. No mirrors or fiber op­
tics are used in the advanced "see­
through" optical system. Spohneter 
is said to be free from unwanted 
polarization effects. 

Circle # 1 05 on Readers Service Card 
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Burroughs Panel 

New Burroughs Panaplex II pan­
el display with eight 0.7" charac­
ters (compared to previously an­
nounced 0.25" and 0.4" characters) 
can be comfortably viewed from 
distances of up to 35 feet. The 0. 7" 
character is useful in point-of-sale 
and sophisticated instrument or 
conh·ol applications where one or 
more people may be reading the 
display. The character format is 7-
segment structured to provide a 
character 0.7" high x 0.37" wide. 
The wide character stroke provides 
a highly uniform blight character 
displayed against a black, non-re­
flective background. 

New w1it, the BR08751 Pana­
plex II panel, contains eight digits 
of display interconnected within a 
common envelope. Only 24 con­
nections are required to address 
the eight character positions and 
decima l p oint. "Ine xpensive , 
uniqu e" Burroug h s connection 
scheme pern1its wide valiety of 
vertical, horizontal, and angled 
mounting configurations. Unit is 
5.4" wide, 1.6" high, and only 0.25" 
thick (not including tubulation ). 
The BR08751 operates at low pow­
er and is compatible with standard 
T 2L and DTL integrated circuits. 
Circle # 106 on Readers Service Card 

Algebraic Programs 
Algebraic programming now 

available as new feature on the 600 
Series Programmable Calculators 
by Wang Laboratolies, Inc. Instead 
of using a standard machine lan­
guage, Wang 600 calculators now 
solve problems directly "vith alge­
bra, using symbols such as paren­
theses, up-arrows for exponentials, 
and alphabetic vaiiables. The For­
mula Programming Pack, as the 
new system is named, can also 
handle subscripts and "do" loops 
for complex matrix manipulations. 

Circ le # 107 on Readers Service Card 

New Low-Wattage 
Lamp Standards 
To meet requirements for lower 

wattage radio-metlic standards, 
Opb·onic Laboratories recently set 
up 200-watt and 45-watt tungsten­
halogen lamps as standards of both 
total and spectral iiTadiance. New 
standards, which operate at 6.50 
amperes de, are calibrated in watt/ 
cm21m1 over the wavelength region 
of 250 to 2500 nm and for total ir­
radiance in watts/cm2

, supplement 
the 1000-watt and one solar con­
stant standards which have been 
available for a number of years. 

In many applications, 1000-watt 
and one solar constant standards 
produce too much energy to cali­
brate very sensitive radiometers 
and spectra-radiometers. 

Circle #1 08 on Readers Service Card 

Two New Monitors 
By SC Electronics 
SC Electronics announces two 

monochrome monitors. The first is 
the Setchell Carlson Tiiple Five, 
said to be smallest American-made 
5" monochrome monitor on mar­
ket. It's designed for monitoiing 
three video sources in minimun1 
space. "Professional quality" moni­
tors, mounted side-by-side, occupy 
space of 5W' ve1tically, with 14" 
depth front to back. Has 540-line 
horizontal resolution, plug-in cir­
cuit modules, built-in protection 
against current fluctuations, says 
maker. 

Second unit is Setchell Carlson 
10" monitor. Model 10M915 said 
to be "only professional quality 10" 
monitor currently available," and 
said to provide 13% more viewing 
space than 9" monitors. Moderate­
ly priced. Horizontal resolution of 
640 lines "or better", front-located 
controls. 
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·Graphic Display System Control Center 
continued from page 23 

beat" feature was incorporated. 
The "heartbeat" is a single char­
acter with all character dots lit 
white forming a solid white 
square occupying one character 
position. It is displayed at the 
top right hand comer of each 
DTV set in the system and al­
ternates on-off with a flash rate 
of three seconds. In the event 
of a computer system failure, 
the "heartbeat" ceases flashing, 
thereby notifying the operations 
personnel that the system has 
failed. 

3. Top Line 
Certain types of display opera­
tions require either hardware 
or program support such as re­
quests to erase a screen, hard 
copy requests or termination 
requests for a display program. 
These functions are suppmted 
by providing special call-up 
buttons across the top line of 
each set and allowing them to 
be activated via light pens. If 
an operator wishes to erase the 
information displayed on the 
screen, he aims his light pen at 
the erase 'button" and triggers 
the pen. The Master Controller 
supports the functions of these 
buttons and will interrupt the 
request and activates the peli­
nent program at the special re­
quest entry point indicating to 
it that an erase was requested. 
Similarly, a termination request 
causes entry to the appropriate 
display program at the special 
request entry point with an in­
dication of the te1mination re­
quest. A hard copy request is 
routed by the Master Control­
ler to a special hard copy pro­
gram which reads the charac­
ters from the screen and trans­
fers them to a program which 
prints out the screen in hard 
copy fmm on a printing device. 
There are also top line buttons 
dedicated to frequently used 
displays. There are supported 
by the Master Controller in an 
appropriate fashion. 

Inter-active Environment 
The inter-active fw1ctions of the 

display system are best explained 

by examining a typical operational 
display program. One of those 
which uses most of the system fl.ex­
ibilities is the Load-Frequency 
Control Console. The display back­
ground is a specially designed con­
trol console consisting of buttons 
for the inputting to the system of 
special messages and numeric data. 

After being entered at the ini­
tialization entry point , the console 
display program retrieves the char­
acter strings necessary to desclibe 
the basic console display from disk 
and routes them to the DTV screen 
for which the console display had 
been requested. At this point, the 
display routine indicates to the 
Master Conb·oller that it is to be 
only light pen receptive and relin­
quishes control of the CPU await­
ing operator use of the console. 

The Master Controller can now 
use the storage area that was oc­
cupied by the console display to 
run other display programs until 
such time as a light pen interrupt 
is received from the console screen. 

' When such an interrupt is received, 
the console routine is again loaded 
and entered this time at the light 
pen enb·y point. The Master Con­
troller also passes to the routine 
the X-Y coordinates of the light 
pen position. The console program 
uses these coordinates to determine 
what is being done with the light 
pen ( which button is being de­
pressed ). Assuming that the hu­
man operator is setting up a con­
sole message, the various push­
button escutcheons are made to 
change color on the screen to indi­
cate to the user program recogni­
tion of the light pen requests. Each 
light pen input generates similar 
systems responses through the 
above described interface chain 
until such time as the operator has 
his message completely assembled. 
At this point, he activates the mes­
sage processing sequence by point­
ing his light pen at the "READ" 
button and tliggeling it, causing a 
different processing sequence. Since 
he has indicated the message is 
now completely assembled, the 
contents of that message are passed 
internally to .a console message ed­
iting program. Pending complete 

editing of the message contents, 
the console display program relin­
quishes control back to the Master 
Controller after indicating that it 
will no longer be receptive for 
light pen inputs. Instead, it now 
requests a time/ data receptive 
condition. In this state, the pro­
gram indicates that upon receipt of 
data from the console message ed­
iting program it wishes to be re­
entered. Additionally, it has indi­
cated that if such data does not 
return within a given time span it 
wishes to be redispatched. In the 
meantime, light pen interrupts on 
the face of the screen are to be 
ignored. 

Upon receipt of the data from 
the console message editing rou­
tines, the Master Controller acti­
vates the console display program 
at the time/ data entry point. The 
program takes the character strings 
which comprise the incoming data 
and displays these characters in 
the proper place on the console 
display. The program then indi­
cates to the conh·oller that it is 
again ligl1t pen receptive, and once 
more returns control of the CPU 
facilities. The console is now ready 
for a new message sequence. 

Conclusion 
THE USE OF GRAPIITC DEVICES with 

light pen capability is rapidly em­
erging as the best method of sup­
porting man-machine interface re­
quirements. Careful consideration 
of the design characteristics of the 
overall graphic system will result in 
a system which is able to rapidly 
convey easily understandable in­
fmmation. A workable system of 
this nature will provide the inter­
action capability required by a so­
phisticated real-time computer/ 
telecommunications environment. 

Acknowledgement 
The authors wish to acknowledge Mr. 

A. Gartenhaus (Applied Programming 
Services) who designed the software sys­
tem which is described in this paper. e 

GOOD WORD FOR THE DAY: 
0 MPHALOSKEPSIS - Meditation 
while staring fixedly at one's navel 
as an aid toward inducing a mys­
tical trance. Contemplation of one's 
navel is ideal preparation b efore 
writing or reading a technical pro­
posal. 
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Precision X-V CRT Displays 
Gould builds better displays. Our CRT displays have proven 
themselves in situations ranging f rom applesauce processing 
to c reating the televised Apollo moon pictures. Take our new 
PD1 200. It resolves over 4000 elements/d iameter. It can be 
used for film recorders and readers, flying spot scanners, 
bubble chamber experiments, video recorders, scan con­
verters, even hard-copy printers. 

For additional technical and application information, call or 
w r ite: Mike Galla nt, Gould Inc., Data Systems Division, 20 
Ossipee Rd., Newton Upper Falls, Mass. 02164 (61 7) 969-6510. 

PD900 PD950 PD1200 PD1400 
CRT Diameter 5inches Sinches 5 inches 7 inches 
Resolvable 1700 2125 4250 4200 Elements/ Diameter 
Maximum Spot Size 0.0025 0.002 0.0010 0.0015 
Settl ing Time 10 usee 10 usee 20 usee 20 usee 
Small Signal Bandwidth 1 mhz 1 mhz 750 khz 750khz 

DATA HANDLING SYSTEMS 

•) GOULD 
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PEOPLE POWER 
continued from page 15 

and buildings stay. 
Next comes the group known as management . 

(With the forbidden word "man" in it, that word will 
have to go, too. ) I suggest "mismanagement" as an al­
ternative since the "mis", short for Miss or Mrs., com­
bines both sexes in one, easy-to-say, meaningful word. 

The mismanagement group always works a mini­
mum of a 12-hom day ( in accordance with Murphy's 
Law ), so we also must find a new unit to set misman­
agement apart from the throngs and herds. 

Mobs, hordes, bunches and lumps are all much too 
undignified to be accepted by this group. After a 
thorough study of all the possible words, I would like 
to propose "Set", as derived from Society Set, not to 
be confused with Tennis or Number Set. A Set then 
includes an entire group of company executives, at 
one physical location, whether the plant is a one­
room garage or a 50-story building. A Subset, for ex­
ample, could be the executives in charge of a throng 
or herd; an Upset is the group of executives located 
at the higher levels of mismanagement (or higher 
levels in a building). Fmther subdivisions are limited 
only by the imagination (and stomach ) of the user. 

For the units of time, because of their exh·emely 
long working hours, we must seek longer units. Era, 
spell and season are a trifle too long; moment, period, 
round, shake and twinkling are too short. I suggest 
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"nice" as being both melodious and of useful length. 
Much can be accomplished in a h·ice. 

The trice-set then becomes the unit of executive 
power. Again, for a point of reference, a microtrice 
is the executive power required to supervise a throng 
or a herd wlrile conshucting one item, be it a safety 
pin or an apartment building. A megahice is the time 
required to supervise a throng or a herd while build­
ing one item, be it a safety pin or an apartment build­
ing, again in accordance with Parkinson's Law. For 
this reason, the use of the microhiceset and megatri­
ceset is discom aged. Furthem1ore, they should be 
used only when required by Government Regulation 
142.69.05, paragraph (c), Line 5639. 

Also, to ease accounting calculations, I propose a 
standard set of charges, industry wide, for people 
power. According to my dartboard and abacus, a dip­
throng costs exactly 150,000 farthings ( a musical 
sound ), a shipherd and a hiceset (as well as a micro­
h·ice and megahice) cost approximately $69,109.32. 
( The use of dollars and farthings will aid in keeping 
track of costs to see who really spends the money. ) 
These standardized figures should be of considerable 
help in future work to eliminate this nonsense of com­
petitive bidding, which wastes so much of the indus­
try's people power. 

Once the above units are adopted tluoughout in­
dush·y, much more time will be left for working. 
Computers can be programmed to break down the 
gross figures obtained by mismanagement from their 
dartboard throws during planning sessions. Virtually 
any budget can be justifi ed this way, and tl1e compu­
ter can break the total dollar value down into dip­
throngs, shipherds and tricesets, then fmther down 
into clerks, janitors, vice presidents, etc. Cha1ts, 
graphs, curves, people-power loading, milestones, 
tables and PERT charts also can be plotted by the 
computer from those total figures to satisfy all of 
those, both high and low, who make a living shuffiing 
paper from one pile to another. 

Databank 
Stay on schedule with these aids proposed by Mr. Bielland: 
1. "Farmer's Ahnanac", Alsatian Edition, 1910. Information 
on moon phases and scheduling philosophy, especially influ­
ence of weather. 
2. "Tiptoe through the Tulips", a record by Tiny Tim-to help 
you whistle while you work. 
3. "1972 Playboy Calendar", especially the months of January, 
April and Jtme. An excellent reference for general scheduling 
and for those who declare men and women are equal. e 

Copyright 1969 by Cahners Publishing Co. 

Harley L. Bjelland, Staff Engineer, 
Hughes Aircraft Co., designs controls 
and displays for aircraft applications. 
Harley holds a B.S.E.E. from the Mil­
waukee School of Engineering and 
has been awarded two patents. These 
sterling credentials and the fact that 
Mr. Bjelland believes all proposal 
writers should have a B.S. degree may 
or may not have anything to do with 
his article. 
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Ill 

CALENDAR OF COMING EVENTS 
1972 

Oct. 3-5 

Dec. 5-7 

Dec.8 

1973 
May 1-3 
May 15-17 

Fall 

Dec. 4-6 

1974 
Apr. 23-25 
May 21-23 

Fall 

Nov. 19-21 

The USA-Japan Computer Confer­
ence, AFIPS 
Tokyo, Japan 
Fall Joint Computer Conference 
Anaheim, Calffornia 
5th Annual SID Technical Confer­
ence, "SID UPDATE "7:r' 
San Diego, California 

Spring Joint Computer Conference 
Philadelphia, Pennsylvania 
14th International SID Symposium 
Statler-Hilton Hotel 
New York City 
6th Annual SID Technical 
Conference 
Fall Joint Computer Conference 
San Francisco, California 

Spring Joint Computer Conference 
Chicago, Illinois 
15th International Slp Symposium 
Town & Country Hotel 
San Diego, California 
7th Annual SID Technical 
Conference 
Fall Joint Computer Conference 
Anaheim, California 

Late Notes on SID 
Chapter Meetings 
Listed below are reports the SID office has received 

of chapter meetings in the past few months. Because 
of space limitations we can only provide an abbrevi­
ated report. However, for future issues of the SID 
I ournal we'd like to receive not only your chapter 
meeting announcements, but also copies of photos 
taken arul possibly a report on the success of your 
meetings. 

We hope that the reports provided for this column 
will permit an interchange of ideas and infornwtion 
on topics which will aid and inspire other chapters to 
7Jrovide interesting and timely subjects and speakers. 
Please send all your future reports to the SID National 
office. 

New England Chapter 
Topic: Panel Discussion-Character & Symbol Gen­

eration Techniques for CRT's 
Panel: Representatives from M.I.T. ( Intrex); 

Adage, Inc. ; Raytheon Co., and Com­
putek 

Topic: H olographic Storage of Information 
Speaker: Dr. Wilber C. Stewmt , RCA Labs. 

Delaware Valley Chapter 
Topic : Secrets of Color and Visual Effects 

Speaker: Charles H alsted, Staff Consultant, 
Ame1i can Electronic Labs 

Mid Atlantic Chapter 
Topic: Plasma Display Panels 

Speaker: Dr. Roger L. Johnson, Coordinated 
Science Lab, U. of Illinois 

Topic: Annual Dinner Meeting- Ladies' Day- Rani­
son House, Glen Cove 
Speaker : Dolphin Productions showing their 

films responsible for the Emmy 
Award for "Outstanding Achieve­
ment in Engineeiing Development." 

Washington D.C. Chapter 
Topic: Automated Radar Tenninal System (Arts III ) 

Speakers: Jim Nelson and Lee Du Boise of 
Univac 

Los Angeles Chapter 
Topic: Closed Circuit TV System for Navy's LHA 

Ship 
Presented by: Litton, Data Systems Division 

Topic : Automated Radar Te1minal System 
El Toro Marine Air Station 
Speaker: Mr. Mike Wandl"ich, Chief of 

Facility, FAA 

San Diego Chapter 
Topic: Reuben H. Fleet Space Theater 

Speaker : James Crooks, VP for Engr, San 
·Diego Hall of Science 

Bay Area 
Topic : Non-Visual Displays 

Speaker : Dr. John Hill, Stanford Reasearch 
Institute 

Topic: Spring Function-Election of New Officers 
H ost : Novitiate Winery, Los Gatos 
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