


















By ROBERT W. WHITNEY 

continued from pllge 15 

gated to the "zero" state in the dig­
ital terminal. o other blanking 
pulse is required from the tem1inal 
at any time. The frequency of the 
symmetrical square wave for this 
example is 446 dots divided by 50 
microseconds or 8.92 MHz. There­
fore, under ideal or theoretical con­
ditions, a step function with a dura­
tion of 56 nanoseconds would be 
applied to tum the electron b eam 
of the CRT "on". 

The 12 inch monitor with a TV 
quality CRT is just the correct size 
for displaying 24 rows of 64 charac­
ters per line using the 5 x 7 dot ma­
trix. The criteria for this statement 
are that each dot just touches each 
adjacent dot at the half-amplitude 
point without overlap and the aver­
age spot size is 0.020 inch . The 12 
inch monitor is capable of a 9 inch 
x 7 inch display area. A spot length, 
neglecting other p aram eters, is 
0.010 inch. Since the "on" and 
"off" times for the electron beam 
are equal in this case, the distance 
between dot centers is 0.020 inch 
and 446 dots will require 8.92 in­
ches. An aspect ratio of 9 to 4.8 
can be obtained when the 240 
lines are just touching at the half­
amplitude points. 

Displaying 80 characters per line 
on a 12 inch monitor ' vith a TV 
quality CRT is a compromise with 
the criteria set for the 64 characters 
p er line due to CRT spot size. The 
terminal manufachuer must now 
co n sider t h e cost-performance 
trade-off of either overlapping the 
half-amplitude points 40% for a 9 
inch horizontal display or sp ecify­
ing an average half-amplitude spot 
size of 0.016 inch. A 10 inch hori­
zontal display requires either a 20% 
overlap of dots or an average spot 
size of 0.018 inch . However, a 10 
inch d isplay compounds the prob­
lem due to the defom1ing in the 
corners. The terminal manufacturer 
must consider the price of high­
volume TV picture tubes or a small­
volume, higher resolution CRT. 

Ill. Bandwidth Considerations 

There are two methods which 
can be used to calculate the re­
qu ired bandwidth of the video am-
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plificr. The firs t is the checkerboard 
pattern method used for an esti­
mate of TV system bandwidth (Ref­
erence 1); the second is pulse 
theory through linear networks 
(Reference 2). 

The checkerboard p atter n 
method is shown in Figure 1. For 
the 64 characters p er line display 
just discussed, fv is equal to 17.84 
MHz and for the 80 characters per 
line fv is equal to 22.32 MHz. 

Figure 2 shows the resp onse of 
an RC £Iter to rectangular pulses. 
If the bandwidth is equal to* 
the output pulse is a recognizable 

INPUT 

pulse, roughly 7T seconds in width, 
but far from rectangular. The rise 
time is approximately half the pulse 
width. When the bandwidth is 
much less than , the output is 
much broader than the input and 
p eaks only slightly; it is a grossly 
distorted version of the input. For 
the 64 character case is equal to 
17.84 MHz and for the 80 character 

equal to 22.32 MHz. These 
b a n dwidth s co r r es p ond t o the 
checkerboard pattern method, but 
the checkerboard method does not 
consider rise and fall times of either 
the input or output pulses. 
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Figure 2. Summary of RC Filter Response. 

INPUT 
12 MHz RATE 

OUTPUT 
VIDEO AMPLIFIER 
12MHz, 3d8 

T=2j 

I 
I I I I I 

BW 3 dB= .!_ 
2 T 

Wn 

Figure 3. Video Amplifier Response to Top Bar of Letter E Alpha­
Numeric Display. 

The low cost monitors on the 
market today have bandwidths be­
tween 8 and 12 MH z. Figure 3 
shows a typical output of the top 
bar of an E or T from a 12-MHz 
video amplifier when the input 
clock rate is 12 MHz ( BW =Mr). 
The top bar of the E or T will 
appear to be stroked with a higher 
intensity at the peaks of the wave­
fonn. If the amp lifier is slightly 
over-peaked, the first pulse will 
have an overshoot which will be 
brighter than the following dots. 

The solution to b andwidth for 
alpha numerics is a switching-type 
amplifier with rise and fall times in 
th e 20-nan osecond region. This 
would allow the pulse to remain at 
full amplitude for approximately 20 
nanoseconds instead of just a p eak. 
The design of the switching ampli­
fier is not as easy as it might ap­
pear. Most of the linear ampl£ers 
operate from the brightness volt­
age supply, which is greater than 
100 volts and therefore, the video 
output transistor must have a Vee 
of 150 to 250 volts. H igh-voltage, 
fast-switching transistors are not 
consistent with the laws of today's 
physics and even if they were, sev­
eral-hundred milliamperes would 
have to be switched to obtain 20 
nanoseconds 1ise time with a mini­
mum load capacitor of l Op£. I t is 
desirable to have a CRT with a 20 
to 25 volt peak-to-peak "on to off" 
characteristic, but the 20-mm low 
G2 CRT's have 40 to 50 volt peak­
to-peak drive characteristics which 
require more current gain stages to 
switch the outp ut current. An ad­
ditional collector voltage supply 
between the low voltage and bright­
ness supplies is required. These 
are some of the cost-p erformance 
trade-offs in the video section. 

IV. Geometric Distortion 

Geometric distortion, which is a 
measure of raster non-rectangular­
ity and scan non-linearity, is one of 
the most difficult areas for a low 
cost monitor. The raster for an 
alpha numeric display is usually 
under scanned and nea1·ly all used 
for the display. Therefore, raster 
pincushion, barrel, trapezoidal, and 
non-linearity, as shown in Figures 
4 and 5, are very objectionable to 
the user. 

The yoke is primarily responsible 

for pincushion, barrel and trape­
zoidal distortions. The entertain­
ment TV set yoke is not good 
enough without correction for alpha 
numeric displays. The yoke repre­
sents a tradeoff between good cor­
ner focus and pincushion or barrel 
characte1istics. It is possible to 
wind a yoke for very good rectan­
gularity, but the corner focus be­
comes poor; it is also possible to 
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wind the yoke for very good corner 
focus but with extreme pincushion. 
TI1e compromise is fair corner focus 
and pincushion correction by per­
manent magnets, placed on the front 
edge of the yoke where needed. 
Figure 5A shows the effect of cor­
recting for too much pincushion at 
the top and bottom with a strong 
magnet. The magnets have an effect 
on the electron beam at the top and 
bottom. The CRT also can be the 
cause of non-rectangulatity if the 
gun is misaligned on the center 
axis. This places the non-deflected 
spot off center. H orizontal linear­
ity of the low cost TV is unaccept­
able for an alpha numeric monitor. 
The resonant scan has the charac­
teristic of fast scan on the left and 
slow on the right, which stretches 
the horizontal dots on the left and 
crowds them on the right (see Fig­
ure 5B ). 

Compared to the center, the ex­
treme top bar of an E or T can vary 
as much as + 30% without correc­
tion. Horizontal non-linearity can 
be corrected b y the use of a sat­
urable reactor and by smoother 
switching of the output transistor. 

Another horizontal distortion is 
either flyback transformer or yoke 
ringing or the combination of both. 
The ringing occurs at the third 
harmonic of the horizontal scan 
frequencyy to which the system is 
tuned. It is noticeable in the upper 
left side of the display and damps 
out as it scans across the CRT ( see 
Figure 5C ). The flyback ringing 
specification for a monitor is 15% of 
the flyback pulse compared to 25% 
for an identical TV set flyback 
transformer. 

Vertical linearity appears as 
either stretch or crowding at the 
top and bottom compared to the 
center. This linearity varies from 
unit to unit on many low cost moni­
tors because of large part toler­
ances. One major source of vertical 
non-linearity is the start of data 
writing before the vertical retrace 
has settled. Some terminal manu­
facturers' units start writing on the 
fourteenth line. The monitor re­
traces in 13 lines but is not settled. 
The EIA specifies 21 lines for re-
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HUM EFFEC TS ON RASTtR 

Figure 6. 

trace to settling time. The vertical 
retrace and settling time can be 
drastically reduced from 21lines by 
using a higher voltage output tran­
sistor and not limiting the reh·ace 
pulse. The higher voltage transistor, 
of course, adds to the cost of the 
monitor. 

It becomes quite apparent that 
the quality of the low-cost monitor 
must be improved over that of a 
low-cost home TV set, particularly 
in the high-cost items such as By­
back transformers and yokes plus 
the addition of a linearity coil and 
selection of top-TV quality CRT's. 

V. Raster Stability 

A monitor may have sufficient 
spot size, video bandwidth and 
good static geometric characteris­
tics but be plagued by raster insta­
bility. Raster instabilities are caused 
by input line voltage transients and 
variations, 60-Hz hum and noise on 
the video input, asychronous weave, 
inadequate sync processing and 
AFC time constant. 

A low voltage regulator sup­
presses the input voltage transients 
from momentarily disrupting the 
video presentation. This regulator 
also prevents the display from 

"breathing" with input voltage vari­
ations. Sixty-l-Iz hum and noise on 
the video input can modulate the 
video output and the sync separa­
tor. The hum makes the display 
break up as shown in Figure 6. The 
swimming effect gets more pro­
nounced as the hum amplih1de in­
creases. The noise effect is like that 
of electric razor interference on a 
television set. The degree of the 
disturbance of hum and noise on 
the display dep ends on the sync 
processing circuitry and AFC time 
constants respectively. The sync 
separator can be designed to reject 
tl1e 60-Hz hum before it dishu·bs 
tht · vertical synchronization, at the 
cost of added circuitry. The AFC 
time constant is a compromise be­
tween: 1) faster horizontal recov­
ery from the difference in the ser­
rated and regular horizontal sync 
pulses every 1/ 60th of a second, 
which can cause vertical bending at 
the top, and 2) slower recovery in 
order to be non-resp onsive to noise 
impulses. 

Asychronous weave is caused by 
the beat frequency between the in­
put power frequency and vertical 
sync pulses; tllis frequency is nei­
ther exactly 60Hz nor phase locked 
to the line. Care in power trans­
former lead dressing can reduce 
this raster instability. Sometimes 
shielding of the AC power line 
within the monitor is required. The 
monitor manufacturer must be 
ready to modify a circuit and add 
shielding or whatever else is needed 
to accommodate the many different 
terminal configurations. 

VI. Interlace 

Good 2: 1 interlace is essential for 
the 10 x 7 dot mah'ix which re­
freshes at a 30-Hz frame rate. Sepa­
rate or external sync provides better 
interlace than a composite input 
signal. A long persistence phosphor 
such as P39 is required to prevent 

llicker on an interlaced dot matrix 
display. 

VII. New Generation of Monitors 

The a lpha num e ric display 
evolved from a modified television 
set to a fairly high resolution dis­
play with good geomeh·ic charac­
teristics and still maintained a low 
price. The new generation of moni­
tors is emerging with improved 
CRT's, switching video amplifiers 
and direct horizontal and vertical 
drivers. The latter is an instance 
where the monitor and terminal 
manufacturers can h·eat the two 
equipments as a system. With prop­
erly timed TTL inputs, the monitor 
manufacturer can take out the os­
cillators and AFC circuih-y. Tllis 
results in improved pelformance at 
a possible cost savings. 

VIII. Summary 

The performance requirements 
for video presentation of alpha nu­
merics on a CRT are far more de­
manding than those required for 
the entertainment TV set. These 
superior requirements exist in CRT 
spot size, video bandwidth, geo­
metric characteristics and raster 
stability. The areas that require 
improvement are the higher priced 
components of the TV set such as 
CRT, yoke, B.yback transformer 
and addition of a linearity coil. 

The basic properties of the res­
onant scan monitor (efficiency of 
the electron beam scanning and 
retracing across the CRT ) are the 
real reason for its major role in 
displaying alpha numerics. The 
development of this resonant scan 
technology in such a competitive 
manner belongs to the television 
industry. • 
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A revolutionary new electric 
range '\>vith unique "touch" controls, 
developed by Frigidaire Division 
of General Motors, brings computer 
technology into the kitchen on a 
practical basis for everyday use by 
the homemaker, simplifying home 
cooking operations. 

This commercial application 
of information display is of in­
terest in that it indicates a new 
field of endeavor for ow· mem­
bers. A request for a detailed 
technical description was un­
derstandably denied by F1·ig­
idaire to protect its competi­
tive position. Most members of 
SID pmbably could design 
such a system; but Frigidaire 
is to be congratulated on doing 
the design, then bringing it 
into production, presumably on 
a commercially viable scale.­
Editor. 

In announcing the product inno­
vation, Harold W. Campbell, Gen­
eral Motors vice president and Frig­
idaire general manager, said that 
a touch of the finger on the control 
panel will initiate cooking com­
mands, and a logic circuit similar to 
those used in a computer does the 
rest. The system also includes au­
tomatic oven cleaning. 

The new range employs an illu­
minated digital information display 
system more commonly known as a 
visual "readout," w hich has become 
so familiar in present clay electronic 
calculators, cash registers and other 
products using modem computer 
technology. 

"The new range makes use of a 
total system approach," Mr. Camp­
bell explained, "eliminating some of 
the conventional elech·o-mechanical 
components with their many mov­
ing p arts and replacing them with 
a glass touch panel, integrated cir­
cuits and solid state components." 

An extension of this innovati ve 
new system may be applied to a 
counte1top cooking unit and wall 
oven. 

The procedures for op erating the 

APPLICI\.TION 
onGMor 
FRIGIE»JRE 

R4NGE 
new ranges are similar to the con­
ventional typ e. There is an attrac­
tive control p anel made of tem­
pered glass that has neither knobs 
nor holes and p ermits easy cleaning. 
The lighted numerical display on 
the p anel indicates the settings 
made for time and cooking func­
tions and can easily be read by the 
homemaker, even in a darkened 
room. Accuracy of tin1ed functions 
is controlled within a few seconds. 

Several new features and im­
provements are included in this 
new "Touch-N-Cook" range. The 
first solid state digital "Cook­
master," providing oven cooking, is 
featured. A pre-heat cycle is auto­
matically programmed with use of 
the oven. Selected surface units can 
be tumed off automatically after a 
pre-set tin1e. A cook-and-hold fea­
ture keeps food warm for delayed 
meals. Range functions that have 
been selected can be recalled for 
display on the control panel by the 
touch of a finger. 

The system is easy to use. For 
example, if the homemaker wants 
to cook a roast that would be ready 
for the evening meal - first, she 
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touches the control marked "start 
time," then the numerals "300." 
This indicates the oven will start at 
3 o'clock. Next she touches the con­
trol reading "oven" and the numer­
als "325." This is the Fahrenheit 
roasting temperature for the oven. 
Finally, she touches "stop time" and 
"600." The oven will turn off at 6 
o'clock. H aving programmed the 
oven for cooking the roast, she 
would probably touch "clock" and 
the "readout" panel would resume 
showing the correct time. From this 
point on, the operation is automatic, 
h aving been "filed" in the memory 
bank. 

The oven-cleaning feature has 
been simplified. The homemaker 
locks the oven door and touches the 
conh·ol marked "clean." The oven 
is already programmed for the 
cleaning cycle. When the cleaning 
period ends, the "lock" signal light 
goes off, and the oven can then be 
unlocked and used. 

Any errors in setting, which are 
beyond the designed limitation of 
the range, are immediately indi­
cated by a Hashing display. A 
double touch of the "off" pad turns 
off all cooking functions simul­
taneously for the homemaker's con­
venience. 

The range has an automatic broil 
cycle which controls heater wattage 
and broiling time for varying de­
grees of doneness. The end of timed 
oven or surface unit cooking is in­
dicated by a tone sound. An appli­
ance outlet is included in the cir­
cuit for timing delayed starts. 

Mr. Campbell said that the inno­
vative range opens a whole new 
vista for incorp orating computer 
technology in appliances and could 
mark the beginning of an era of 
new electronic controls for greater 
flexibility, increased reliability, con­
venient operation, and ease of ser­
vice. 

New Company 
Dr. W arren Ruderman announces 

formation of a new service-oriented 
company, In teractive Radiation, 
Inc. ( INRAD ) in Northvale, New 
Jersey. INRAD will specialize in 
custom design and development in 
the fields of crystal technology, 
acousto- and electro-optic compon­
ents, and systems combining the 
sciences of chemistry, optics, phys­
ics and electronics. 
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Disc Based 
Multiple Terminal 

continued from page 12 

tive data rate varies with message 
segment length. This data rate is 
the combined input rate for all 
channels. In the best case, where 
the message segments are exactly 
one row in len ~Sth, the data rate is 
limited to 750 cps. At the other 
extreme, the data rate limit for mes­
sage segments containing one char­
acter is only 30 cps. It would ap­
pear that 6 users all typing at 50 
words/min. could load the system 
completely because keyboard in­
puts are normally treated as one 
character message segments. How­
ever, this is not the case, because, 
when heavy keyboard usage occurs, 
some of the keyboard characters 
are assembled into groups of two 
or more, which raises the data rate 
limit high enough to accommodate 
the load. Assuming that a mixh1re 
of keyboard input and computer 
data results in an average message 
segment length of Jf row or 18 
characters, the data rate limit is 
about 440 cps. This means that 15 
people could use the system simul­
taneously with p erformance. 

This shared system philosophy 
should become less attractive eco­
nomically as individual video frame 
stores and LSI digital storage de­
crease in price, but at the present 
time, this system appears to be a 
practical way of providing CRT 
terminals capable of displaying 
both alphanumerics and gray-scale 
images • 
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SPSE Conference 
Society of Photographic Scientists 

and Engineers ( SPSE) will hold its 
27th annual conference April 28-
~ifay 3, 1974, at Sheraton Boston 
H otel, Boston, Mass. Tames F. Har­
vey, General Chaim1.an, Technical 
Operations, Inc., Northwest Indus­
trial Park, Burlington, Mass. 01803. 

Big Space Demand 
At NCC Show 
Reservations for exhibit space at 

the 1974 National Computer Con­
ference at McCormick Place in Chi­
cago, May 6-10, have been accepted 
from more than 120 companies, and 
more than 640 booths already are 
booked. The figures represent a 
substantial increase over the 1973 
NCC, with reserved floor space al­
ready exceeding total space utilized 
for the 73 NCC. The 1974 National 
Computer Conference & Exposition 
will be held May 6-10, with an an­
ticipated 300 exhibitors occupying 
more than 800 booths. SID is affili­
ated in sponsoring the conference 
and exhibit. 

The 74 NCC will cover the full 
spectrum of computer applications 
and interests with every major seg­
ment of the indusb·y represented 
- from minicomputers to main­
frames, packaged programs to pe­
ripherals and CRT's to communi­
cations equipment. Such companies 
as AT&T, Burroughs, Control Data 
Corp. , Data General, Digital Equip­
ment Corp. , Hewlett Packard, IBM, 
and Tektronix already have re­
served space. The show is spon­
sored by the American Federation 
of Information Processing Societies. 

DPMA '74 Meeting 
Data Processing Managem ent 

Assn. holds its 1974 conference and 
exposition at Minneapolis, Minn., 
June 24-26. Educational sessions 
and accompanying exhibits will be 
integrated for learning benefits. 
Contact John A. Guerrieri, DPMA, 
505 Busse Hwy., Park Ridge, Ill. 
60068. 

LED Display Maker 
Xciton Corporation plans to pro­

duce LED displays slanted toward 
the newly booming calculator mar­
ket. Basically an offshoot from GE 
Research Labs, the new company 
will operate from a 12,000 square 
foot plant in Latham, New York. 
Dr. Allen M. Barnett, founder/ 
president of the company, said 
they plan to have their first line of 
gallium phosphide displays on the 
market in 1973. Xciton products 
will be sold by Compar Corpora­
tion, Burlingame, California. 

Public distress with dehumaniz­
ing aspects of industrial and bu­
reaucratic automation often focuses 
on computer-related equipment and 
operations. It now appears that the 
very impersonal quality of this 
equipment, which in some circum­
stances is experienced as depressing 
and threatening, when correctly 
combined with other properties can 
be stimulating and can reduce the 
psychological threat of a situation. 
Computer display terminals driven 
by appropriate software meet the 
evident requirements for this en­
hanced interaction. 

Vve are all familiar with the un­
appealing aspects of computer­
related operations, for instance 
stark computing facilities or equal­
ly barren "personalized" form letter 
solicitations in the mail. A look at 
some situations, in which contact 
with such equipment and opera­
tions is decidcly appealing, sug­
gests a more constructivcrole for 
the "impersonal" characteris tic of 
some interactive equipment. 
Pu!Jlic Pa1t icipation. Recentl y the 
city of Boulder, Colorado, con­
ducted a study of the preferences 
of citizens relative to considerations 
of population growth in the Boul­
der area. Part of the study was 
undertaken by the Program of Rc-

E DITOR'S NO TE: William 
Ca·rson of the Institute of Be­
havioral Science of the Univer­
sity of Colorado recently was 
appointed Social Implications 
Chainnan, Society fo1· Infor­
nwtio·n Display, after having 
served two years as a conunit­
tee m.embe1·. 

His article discusses s01ne ex­
traordinary CRT applications 
which appear to enhance the 
vaZ.ue of such devices to society 
at large; and to overcome sonte 
of the general public's mistrust 
of computing engines. 

Social 
Implications 

Committee, SID 

By WILLIAM CARSON 
Institute of Behavioral Science 
Boulder, Colorado 

search on Human Judgment and 
Social Interaction at the Institute 
of Behavioral Science ( University 
of Colorado) and entailed extensive 
citizen display terminal interaction 
with programs designed to extract 
the users' judgments relative to 
growth variables (a future article 
will deal \vith the use of disp lay 
terminals for human judgment ap­
plications ) . Except for elderly citi­
zens, for whom the content of the 
task seemed to be threatening, 
namely "the future", the interactive 
part of the growth study had great 
appeal for the participants . 

Other efforts organized to imp le­
ment or study the use of interactive 
termin als for public participation 
in government decision making in­
d icate that p articip ants have similar 
responses. 
Computer Aided Education. A find­
ing in CAl projects is that students 
like interaction with tem1inals, pro­
viding the interactions are rich 
enough in variation, and providing 
corrective feedback cannot be in­
terpreted as disapproving. 

An interesting twist about CAl, 
and one of its main justificat ions. is 
that when done well it gives stu­
dents more "personalized" attention 
than is generall y available fro m 
tradi tional classroom nwthods. 
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Mentfil Health Patients. Dr. John 
Gillis at Big Spring State Hospital, 
Big Spring, Texas reports that his 
patients get along with display ter­
minals very well, and that schizo­
phernic patients who would ordi­
narily perform poorly in socially 
neuh·al learning tasks, do as well as 
"normal" subjects when interaction 
is wi th a terminal rather than with 
hospital personnel. 

The 'Mistrusted' Computer 

These situations suggest the fol­
lowing questions. vVhy, when the 
public mistrusts "computers" so, 
are paranoic schizophrenic patients, 
champions of misb·ust, so happy to 
interact with a computer through 
a display terminal? Why are stu­
dents, who are sufficiently con­
cerned with the impersonal nature 
of higher education that they are 
prepared to refer to a college or 
university as a "degree mill", also 
happy to interact with a computer 
through a display terminal? And 
why, finally, does the voting pub ­
lic, which seems to mistrust both 
computers and politicians, enjoy 
sitting down for a terminal session 
in which they reveal iu a very de­
tailed way their judgments con­
cerning public p olicy questions? 

The examples provoke the follow­
ing observations. The p atients of 
Big Spring State Hospital took to 
the display terminals so well that 
the clinicians and researchers arc 
formulating a program to make 
clinical usc of the machines. The 
imp ersonal (socially unloaded) 
quality of the devices together with 
the high motivation by patients to 
interact with such responsive equip­
ment, make the terminals unusually 
well suited to the highly sensitive 
job of rehabilitating the patients 
with regard to their use of socially 
threatening concepts. It is evident 
that the patients want to interact: 

they are attracted by the responsive 
nature of the terminals ( as is the 
author). With people, their inter­
actions are guarded and limited, 
but with a tenn inal the threat of 
judgment - disapproval - disap­
pears and they are not hampered 
by such considerations when apply­
ing themselves to the tasks re­
quired. The situation with CAl is 
similar. In a traditional classroom, 
a student learns quickly not to ask 
questions which might provide im­
portant information but might at 
the same time appear stupid to the 
teacher. The stu dent gets not only 
an answer to his question or re­
marks, but a judgment from the 
teacher as well. Indeed, CAI soft­
ware which comes on too much 
like a sb·ict schoolmaster can be 
as much of an impediment to learn­
ing as an excessive p edagog. Stumt 
Umpleby at the University of Illi­
nois Plato Project quotes a user 
complaint: "I was angry at being 
told what to do in such a demand­
ing way by a machine. My hands 
felt slapped each time I made a 
mistake." On the other hand, at a 
well-behaved terminal a student 
can, given the system, go through 
"what if" sequences, and intention­
ally try "unlikely" or "wrong" ap­
proaches to see what will happen, 
without the threat of disapproval. 
One can see the same features of 
the man j machine situation at work 

Mental Patient at Big Spring 
State Hospital, Texas. 

in public participation applications. 
H ere there is the responsiveness of 
an interactive computing system in 
addition to the traditional, useful 
privacy of the voting booth. It is 
interesting to see that the Delphi 
method, dep endent upon anonym­
ity for achieving group results su­
perior to those of the best group 
member, in frequent use in con­
junction with experiments in pub­
lic participation in government. 

Computer display terminals seem 
to have properties which place 
them very favorably relative to two 
highly imp01tant, deeply fonned 
aspects of human information pro­
cessing: 

1. exchan ging info r mation 
through direct interaction (asking 
questions as a child, communicat­
ing requests, etc. ) 

2. including a social component 
in the fo1mulation of responses to 
objective hmnan infonnation pro­
cessing requirements (solving a 
p roblem or making a judgment 
while not getting on the wrong 
side of the parents, teacher, boss, 
wife/bus band, colleagues, et al. ) . 
As concerns interaction, the ter­
minals provide the lively action we 
relish with our information ex­
changes (e.g., it would h~ve been 
more stinmlating for us to discuss 
this than for you to read it and for 
me to write it) . Impersonal display 
terminals remove the judgment and 
potential disapproval implicit in 
interactions with other people, es­
pecially in situations which are 
hierarchically structured-and few 
aren't . 

Cultivation of a taste for learn­
ing, problem solving and decision 
making, objectively and without 
the usual extraneous component 
devoted to avoiding disapproval 
and j or winning approval, \ovould 
have a long-tenn benefi t in im­
proved hum an information process­
ing. 

aboutthe author _______ _ 
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Display Terminals 

New series of complete CRT 
display terminals, called DESIGN 
III, has been announced by Ann 
Arbor Terminals, Inc. Series is 
termed a complete departure from 
past configurations, featuring con­
temporary m ol d ed -case d es ign 
which contains ( in addition to a 
14" CRT monitor ) building-block 
circuit cards directly interchange­
able with Ann Arbor's present Se­
ries 200 modular display controllers 
and keyboards. Operating speeds 
to 9600 baud asynchronous are 
standard. 

DESIGN III is available with 
serial or parallel data inlerfa<.:e iu 
16 standard RO, KSR, and ASR 
models, including character or cur­
sor addressable loading and burst 
loading tYPes. The display set con­
sists of 64 ( upper case ) or 96 
( upper / l ower case ) characters, 
with display formats up to 40 lines 
x 80 characters. A built-in MOS 
dynamic shift register stores the 
full screen of data. Terminals are 
d e 1 i v er e d plug -compatible with 
user's equipment, and may tYPical­
ly be installed in less than three 
minutes, it's asserted. A remote 
video port is included, from which 
up to 10 E IA standard 525-line 
video monitors may be daisy­
chained for simultaneous local or 
remote viewing. 

Size ( including separable key­
board ) is 14.1" (35.8cm) H x 20.3" 
(51.6cm) W x 27.1" (68.8 em) D, 
and weight is approximately 49 
pounds ( 22.2kg ) . Power require­
ments are 87 to 130V, 60 Hz, or 
210 to 240 V, 50 Hz, switch-select­
able. Typical option configurations 
of DESIGN III include double­
size characters, external synchroni­
zation, strip chart and full graphics. 

Circle #101 on Readers Service Card 

Nil PRODUCTS 
r=JDDJ r=JDDJ r=JDDJ r=JDDJ 

New Spotmeter 
Traditional "Spectra accuracy" 

for budget costs is claimed by 
Photo Research for new Spectra® 
"Mini-Spot"TM Silicon Cell Spot­
meter, precision-made instrument 
designed for measuring luminance 
(brightness ) where exp ensive, 
sophisticated instruments are not 
needed. Self-contained, hand-held 
"Mini-Spot" has 1° angular cover­
age, 21° viewing field and see­
through optics, with meter reading 
simultaneously displayed in view­
ing field, for easy measurement of 
screen brightness and unifonnity, 

. CnT displays, micronhu reauers, 
OSHA lighting insp ections, EPA 
pollution measurements, brightness 
of light som ces and lighting evalu­
ation of buildings, roads and park­
ing lots. 

I 

~ 
Low-range sensitivity of the new 

Spectra® Mini-Spot is 50 foot­
lambcrts full-scale, with readings 
legible down to 0.5 fl, while the 
high-range value of 1,000 fl may 
be increased to 100,000 with acces­
sories. 

Circle # 102 on Readers Service Card 

Disc System 
Hewlett-Packard Company's data 

systems division has developed a 
new, more powerful disc operating 
system. DOS-III, designated HP 
24307 A, is said to give full control 
of system hardware and software 
capabilities either through the 
console or through batch process­
ing. An added feature is an ex­
tended file-management package 
that produces more efficient file­
handling. DOS-M, although sup­
planted, will continue to be sup­
ported for specialized applications. 

Circle # 103 on Readers Service Card 

Demodulator 
Exar Integrated Systems has an 

FM stereo demodulator that uses 
a unique phase locked loop tech­
nique to derive the right and left 
audio signals from the composite 
audio signal. The XR-1310" needs 
no external LC tuning tanks." It is 
aligned simply with a single non­
critical potentiometer adjustment. 
Also, the stereo/ monaural switch 
is inside the XR-1310, and has a 
100 mA direct lamp drive capabil­
ity. These features are said to re­
sult in a low external pmts count, 
improved reliability, and savings 
in cost and package count. 

The device offers excellent per­
formance with 30 dB muumum 
channel sep aration, 0.3% total har­
monic distortion, and inherent 
SCA rejection of 80 dB. It also has 
a wide dynamic range, allowing a 
maximum composite or monaural 
input signal of 600 mV RMS or 
2.8Vp-p. The XR-1310 is available 
in a 14 pin DIP and operates over 
a -40°C to + 85°C temperature 
range. 

Circle # 104 on Readers Service Card 
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new 
products 

Readout Module 
Industrial Electronic Engineers 

announces the comp act 0865 Read­
out Module. Capable of displaying 
anything reproducible on film -
photograph s, a lpha -numerics , 
graphics or worded messages and 
insh-uctions- each Module can pro­
duce 24 discrete multi-colored 
messages with character heights to 
~" in little more than one square 
inch of panel. Four Modules as­
sembled with a common viewing 
screen (see photo) vvill produce 
96 messages in an area slightly less 
than 1W' x 5". 

..- :.. -~ ~-~s 22 _, 
; 

(.J 

Since any color combination can 
be projected, full color graphics, 
colored legends and alpha-numerics 
or single color b ackgrounds can 
be displayed and viewed easily. 

Circle # 105 on Readers Service Card 

Printer-Plotter 
New wide-bed el ectrostatic 

printer I plotter made by Gould 
Data Systems for scientific and en­
gineering use is described in a 
company brochure. The four-page 
brochure contains sp ecifications for 
the Gould 5100, which produces 
computer- generated graphics on 
22-in. paper. Specialized software 
packages also are described. 

Circle# 106 on Readers Service Card 
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Memory System 

Intel Memory Systems has what 
it believes is the "world's largest 
shift register memmy system". 
System, developed for a govern­
ment agency, is being; used to re­
place a large drum memory. Sys­
tem consists of 9 channels, each 
channel having 4.8 million bits of 
storage. System is packaged in 
three cabinets, each containing 
three channels. It is organized 
480K words by 10 bits and was 
delivered complete with power 
supplies and cooling systems as in­
tegral parts. 

System features Intel's in-60A 
memory cards. The in-60A memory 
card is organized 20K words by 10 
bits and features speeds up to 3 
MHz clock rate. The system is 
available vvith 6, 7, 8, 9, or 10 bits 
per memory card and is expand­
able to virh1ally all bit or wod 
lengths by the use of addition al 
memory cards. System is fully buf­
fered and features an adjustable 
clock rate from 3.0 MHz to 10 
KHz. It is TTL compatible and 
has up to 10 single ended lines for 
input and output. 

DC power requirements are 
+5V, -+-5% at 5.0 amps, -12.0V, 
-+-10% at 1.6 amps and - 5.0V, 
± 5% at 5.0 amps. The in-60A is a 
10 inch by 12 inch memory card 
and available from stock. 

Circle # 107 on Readers Serv ice Card 

Steer Laser Beam 
The Ealing Corporation, Optics 

Division, has announced the avail­
ability of a pin mounted beam 
steering device that is capable of 
offsetting a laser beam 12 inches 
and rotating it horizontally up to 
330° The device provides a means 
of raising a laser beam from a low 
table mounted laser up to a higher 
optical axis. Useful for large heavy 
laser sources that cannot be con­
veniently mounted in alignment 
with the optical axis. Device is 
equipped with two 30mm square 
aluminized silicon monoxide-coated 
mirrors; each is separately mounted 
on a car.riage that allows the mir­
rors to be aligned on three axes. 

The top carriage pe1mits hori­
zontal beam rotation· up to 330°. 
The maximum height of the exit 
beam above the base is 12 inches; 
the minimum enh·ance heam height 
is 2Jf inches above the base. The 
bottom mirror may also be adjusted 
to accommodate non-parallel in ci­
dent beams. 

Circle# 108 on Headers Service Card 

Non-glare Screen 

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

I 
' 

SGL Homalite, a Division of 
SGL Industries, Inc., has a new 
non-glare screen which it says 
"effectively improves the readabil­
ity and definition of LED's, Incan­
dcscents and C1ystal Displays." 
The abrasion resistant, water clear 
thermosetting plastic achieves its 
non-glare characteristics tlu-ough 
b as ic d es ig n and formul a tion , 
maker says, eliminating need for 
vacuum deposi tion, laminations, or 
coatings. 

Circle # 109 on Readers Service Card 

Transducers 

New series of fast, highly sensi­
tive OPTO-PAIR reflective trans­
ducers which combine an emitter 
and detector in a single compact 
package also incorporate an infra­
red, bandpass £Iter over the 
phototransistor detector to assure 
operation within specifications un­
der adverse ambient conditions 
caused by stray fluorescent or other 
short wave-length lights. Availabl e 
from Sensor Technology, Inc., 
Chatsworth, California, the trans­
ducers have been sp ecially de­
signed for beginning/ end-of-tape 
sensing, c h aract er r ecognition , 
mark sensing, optical ignition and 
similar applications. 

Designated STRT-850/ F , STRT-
850A / F, and STRT-850Bj F, the 
units combine a high-output gal­
lium arsenide infra-red emitting 
diode ( L.E.D.) and a sensitive 
silicon NPN phototransistor chip, 
with the emitter and detector ele­
ments both positioned on the same 
perpendicular plane, thus ensuring 
response to radiation only when a 
reflective surface comes into the 
field of view of the phototransistor . 

Circle # 110 on Readers Service Card 

Illume Meter 
Photo Research has illustrated 

literature describing new two­
module, cosine-corrected Spectra® 
"Micro-Candela" Illumination Me­
ter, available with analog meter 
(Meter A) or non-blinking digital 
readout ( Model D ). "Extremely 
sensitive" photo-multiplier unit is 
said to accurately measure illumi­
nance within a range of 0.00001 
( 10-5 ) to 0.001 ( 10-2 ) foot-candles, 
with spectral response matched to 
that of human eye. 

Circle# Ill on Readers Service Card 

Hi-Pure Crystals 
Interactive Radiation, Inc. an­

nounces availability of high purity 
single crystals of triglycine sulfate, 
1-alanine doped triglycine sulfate 
and triglycine fluorberylate. Crys­
tals can be supplied as blanks or as 
plates cut and polished to specifica­
tions. Unsupported polished win­
dows as thin as 30 microns are 
available. All three crystal types 
are said to have good pyroelectric 
properties, are being used in infra­
red detectors and detector arrays 
and in infrared vidicons. Technical 
literature sent on request. 

Circle # 112 on Readers Service Card 

New LED Digit 
Indush·ial conh·ols, insh·umenta­

tion, and point of sale systems such 
as electronic cash registers and 
scales requiring clear reading for 
distances up to 20 feet are said to 
be applications for Litronix's new, 
low-cost 0.6" high LED digit. The 
D ata-Lit 747 is called ideal for 
these applications because its mi­
tered-corner, light pipe design pro­
vides a broad segment width for 
easy viewing and high readability. 

The DL-747 is a common anode, 
left decimal p oint digit with stan­
dard double DIP pin spacing. 
Brightness is specified at 5mcd @ 
20mA. The new digit is the second 
of Litronix's second-generation dis­
plays constructed with its ELD 
(Encapsulated Light Diffusion ) 
light pipe technique. The 0.3" DL-
707 was the first digit introduced 
with this process. 

Circle # 113 on Readers Service Card 

Please Pass the r:JDDJ 
We'd like this issue of SID JOUR­

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

- new 
products 

8-Digit Display 
New eight-digit display for use 

with single pan balances offers 
automatic pushbutton zero, auto­
matic pushbutton ranging, and 
serial BCD output fo.r connection 
to a printer, tape punch, computer 
or other data recording and storage 
devices. 

On the Model D -15, as it is des­
ignated by its manufacturer, Vo­
land Corporation, the last three 
digits represent the on-scale range. 
They are operated by an output in 
the range of 0 to 1 volt from a 
transducer on the beam of the 
balance. 

The operator selects each of the 
other digits individually by switches 
mounted on the weight-changing 
dials of the balance. 

The automatic zero pushbutton 
makes it easy to zero the balance. 
With all weight knobs at zero and 
the pan empty, the operator pushes 
the button. The current output 
from the transducer on the beam 
of the balance at the instant the 
button is pushed becomes "zero by 
definition" and all digits on the 
Model D-15's display will read 
zero. Further readings of the bal­
ance arc based on this value. 

Circle# 114 on Readers Service Card 

Troubleshooter 
Troubleshooting digital equip­

ment in the engineering lab, on 
production line or in field service 
is called sin1ple and easy using new 
teclmique of capturing any section 
of a digital bit stream. New Hew­
lett-Packard Application Note 167-
1, "The Logic Analyzer" describes 
in detail how method is used with 
the Hewlett-Packard Model 5000A 
Logic Analyzer. 

Circle # 11 5 on Readers Service Card 
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Oscilloscope 

A 3.5-pound portable oscillo­
scope with 5 MHz of b andvvidth, 
5 mV / division of sensitivity and 1 
ttsecondj division sweep speed has 
been announced by Tektronix, Inc. 
Designated the 221, small size and 
"versatile" measurement range are 
termed well suited to problems of 
computer maintenance and trouble­
shooting. 

Within an overall package of 3 
inches x 5.2 inches x 9 inches, the 
221 contains a rechargeable bat­
tery that will recharge itself while 
operating on line power. ·without 
internal or external switching, the 
miniscope can be .rowered by 50 
to 60Hz AC or DC from 90 to 250 
volts. 

Operator conveniences designed 
to reduce set-up time and make 
the display easier to interpret in­
clude: ( 1) an integral 1 Mn probe 
which is always there and ready to 
use; ( 2 ) easy-to-read deflection 
factors; ( 3) trigger level and slop e 
simplified in one rotary control; 
( 4 ) AUTO b·igger mode with a 
bright reference trace. 

C ircle # LI.G on Reade rs Service Card 

Hi-Visi Meters 
To provide improved visibility 

of tank level indications, Metri­
tape, Inc. (Concord, Mass.) is of­
fering NEMA-style panel boxes 
with round high-visibility meters 
having full 9" scale length. High­
visibility meter indicators are of­
fered in shared, mul ti-channel con­
figurations, utilizing rotary channel 
selectors, and in multiple-meter 
arrays for graphic marine and in­
dustrial tank farm displays. Meters 
can be custom-calibrated to show 
English or metric material level 
measurements. 

Circle i: 11 7 on Readers Servit:e Card 
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LA-SID Views LED Results 
Resul ts of a research and devel­

opment p rogram to develop a ma­
trix display using doubly-doped 
LEDs capable of emitting red, am­
ber and green light from a single 
die were presented at a recent 
meeting of the Los Angeles Chap ­
ter of SID, held at Litton Data 
Systems, Van Nuys, Cal. Ronald 
Shattuck and George Kaelin con­
ducted the presentation. 

LEDs are packed over 20 to the 
inch, resulting in an overall density 
of over 400 per square inch. The 

Ronald Shattuck demonstrated 
the 4x4' mockup that accurately 
and dynamically simulated the 
appearance and operation of the 
multi-color LED display. The 
LED display program is sup­
ported by the Communications 
and Automatic Data Processing 
Laboratory of the U.S. Army 
Electronics Command. The tech­
nical direction for this military 
program is under Peirce Siglin 
(Fellow SID) and E. Kral. 

LEDs are so b1; ght that in a com­
mand and control situation they 
can be used to shine right through 
a printed map containing geo­
graphical detail. Various hybrid 
circuits are p ackaged behind the 
LED mah·ix, providing local mem­
ory and support electronics for a 
hybrid display module. These mod­
ules, approximately one square inch 
in size, are then stacked to form 
an uninterrupted matrix display of 
any size, with a depth no greater 
than 4%". A mock-up of such a 
4x4' display was shown. 

It is obvious, the speakers pointed 
out, that there could be many ap­
plications; and that that Holy Grail 
of display engineers, a flat, large­
size, color, real-time display, may 
be nearer than it may seem. 

Los Angeles SID members view 
demonstration of new LED ma­
trix at Litton Data Systems. 

Laser Show, Tokyo 
U.S. products in fields of lasers 

and electro-optical equipment and 
components dominate the import 
market in Japan, due to their qual­
ity and durability, says the U.S. De­
partment of Commerce. To enable 
U.S. firms to capitalize on this de­
mand, the Department is sponsor­
ing a show of U.S. p roducts in this 
field, February 12-16, at the U.S. 
Trade Center, in Tokyo. Persons in­
terested should contact Maurice 
Shea, D epartment of Commerce, 
BIC-232, Washington, D.C. 

r=JDDJ Issues Call for Papers 
Call for p ap ers for the SID 1974 

International Symposium has been 
issued. Abstracts and draft-sum­
maries are due January 14, 1974. 
The Symposium will be held at San 
Diego ( Cal. ) May 21-23, 1974. 

The SID Symposium, described 
as "The only annual global forum 
devoted exclusively to all aspects of 
information display," invites origi­
nal papers describing significant 
developments, not previously pub­
lished or presented, in display hand­
ware and software techniques, de­
vices, systems, ap p licati ons and 
effectiveness. 

Areas of Interest 
Areas of interest include, but are 

not resh·icted to: flat-panel dis­
plays; large area displays; color 
displays; mah·ix displays; raster-scan 
displays; command and control dis­
plays; inter-active displays; image 
storage and reh·ieval. 

poses. The author's name, affilia­
tion, complete address and tele­
phone nwnber must appear on the 
first page, with the author's name 
and abbreviated pap er title on each 
subsequent page. Authors of ac­
cepted p apers will be asked to pre­
p are a final condensed version for 
publication in the Symposium DI­
GEST. 

Both the abstract and the draft­
summary should be forwarded to 
Verne J. Fowler, GTE Labs Inc., 
40 Sylvan Road, Waltham, Mass. 
02154/ Tel.: 617-890-8460, Ext. 770, 
no later than January 14, 1974. 

A few post-deadline papers for 
10-minute presentation will be con­
sidered if 100 word absh·acts and 
300-500 word summaries, with any 
pertinent illustrations, suitable for 
publication, are received by April 
19, 1974. 

A supplemental program on dis­
plays, featuring in-depth tutorials 
on devices, teclmiques, and systems, 
will be cosponsored by SID and the 

. Continuing Education in Engineer­
ing, University Extension, and the 
College of Engineering, University 
of California, Berkeley, California. 
Anticipated dates are May 20 and 
24. 

Martian Contract 
A $2-million contract has been 

awarded to Philco-Ford Corpora­
tion's ·western Development Lab­
oratories ( WDL ) Division in Palo 
Alto to build the communications 
antenna subsystems for the orbiter 
portion of NASA's Viking '75 
spacecraft which will visit Mars in 
1976, searching for evidence of 
Martian life. 

Scientific instrmnents aboard the 
orbiter will measure both atmo­
spheric and surface parameters for 
clues to the dynamic characterist­
ics of the planet, and will map the 
topography of Mars, using both 
visual and infrared techniques. The 
orbiter will also transport the land­
er to Mars and transmit tele­
metered data from the lander back 
to Earth. 

Litronix Acquires LSI 
Litronix, Cupertino, California 

manufachlrer of LED's, has ac­
quired Advanced LSI Technology, 
Inc. of Sunnyvale, California. The 
acquisition increases Litronix' pen­
etration into the MOS business. 
Advanced LSI, active in MOS 
wafer fabrication and ion implan­
tation will continue. 

Hard copy displays; laser dis­
plays and holography; human fac­
tors and p ercep tion ; computer 
graphics; information display sys­
tems; new display techniques and 
devices; 3-D displays; display the­
o•y; display applications; display 
standards and measurement; dis­
play-oriented software; cost/ per­
formance and display economic fac­
tors; electronics for displays. 

Computer Increase In US Documented 
Verne J. Fowler, Program Secre­

tary, says p apers should be suitable 
for a 20-minute presentation, and 
authors are requested to submit 
both a 35-word abstract and a 500-
word draft-summary. Since papers 
are selected on the basis of the 
draft-stm1mary, they must include 
a concise statement of what new 
and significant results have been 
ob tained. Hand d rawings and 
sketches should be included to aid 
in the selection of papers. 

The 35-word absh·act, suitable 
for publication in an Advance Pro­
gram, should be typed on a sep­
arate sheet, and include title of 
talk, author's name, affiliation, com­
plete address and telephone num­
ber. 

Summaries must be submitted in 
single-side, black-on-white, double­
spaced typewritten form suitable 
for reproduction and review pur-

1 here were 100,420 computers 
in the U.S. in 1972, a 22.5% increase 
over 1971, according to the Die­
bold Group, Inc. The largest in­
crea~e was in the number of mini­
computers, over 63%; the minis 
accounted for 54% of the total, 
compared with 40% in 1971. For 
the first time since Diebold pub­
lished its computer census, there 
was a decline in the number of in­
stalled computers other than minis. 

Following table shows estimated 
number of systems in each size 
category: 
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If You Heard 'Em Lucky, If You Didn't, Too Bad 
The following chapteTs of the So­
ciety for Information O isplay have 
conducted meetings with the sub­
feet matter shown, in the recent 
past - Edito1·. 

NEW ENGLAND 
September 18, 1973 
Speaker: Donald L. Say, CRT En­

gineering Section Head, GTE Syl­
vania, Inc. 

Topic: High-Resolution Two-Color 
Shadow-Mask CRT. ( For exten­
sive h·eatment of subject-matter, 
see article in SID Journal, No­
vember/ December, 1972 - EDI­
TOR ) . 

MINNEAPOLIS / ST. PAUL 
October 19, 1973 
Speaker: William McEwen, Prod­

uct Line _Manager, Data 100 
Corp. 

ALLGEMEINE ELEKTRICITATS-
GESELLSCHAFT 

AEG-Telefunken 
Vors tandssekretaruat 
6 Frankfurt/Main-Sud 
West Germany 
AEG Hochhaus 

BURROUGHS CORPORATION 
Defense, Space & Special Systems 

Group 
Paoli, Pennsylvania 

CHERRY ELECTRICAL PRODUCTS 
CORP. 

3600 Sunset Avenue 
Waukegan, Illinois 60085 

CONRAC CORPORATION 
330 Madison A venue 
New York, New York 10017 

DIACON, INC. 
4812 Kearny Mesa Road 
San Diego, Califo rnia 92111 

DuMONT ELECTRON T UBES 
AND DEVICES CORPORATION 

750 Bloom.field Avenue 
Clifton, New Jersey 07015 

FERRANTI ELECTRIC COMPANY 
Plainview, New York 

GML CORPORATION 
594 Marrett Road 
Lexington, Massachusetts 02173 

HUGHES AIRCRAFT COMPANY 
Culver City, California 90230 

IBM CORPORATION 
Armonk, New York 

PHOTO RESEARCH DIVISION 
KOLLMORGEN CORPORATION 
3000 N. Hollywood Way 
Burbank, California 91505 
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Topic: Remote Batch Terminal 
System. 

SAN FRANCISCO BAY AREA 
September 25, 1973 
Presiding: Tim Thompson, Chapter 

Chairman 
Topic: Tour of Almaden AF Radar 

Station 

LOS ANGELES 
October 24, 1973 
Speakers: Gary Ranis; Bill Smith; 

Chuck Wallace; Joe Wallin; all 
of Xerox Corp. 

T opic: Xerox and Interactive Graph­
ics, plus demonstration of Xerox 
interactive graphic system and 
software. 

November 27, 1973 
Speaker: Dick Winner, Manager, 

Advanced Controls and Displays, 
Hughes Aircraft Co. 

NAC INCORPORATED 
17 Kowa Bldg., No. 2-7 
Nishiazabu 1-Chome 
Minato-ku, Tokyo, Japan 

PHILCO-FORD CORPORATION 
Palo Alto, California 

E LECTRONIC SYSTEMS DIVISION 
RANK PRESCISION I NDUSTRIES 

LTD. 
Sidcup-by-Pass 
Sidcup, Kent, England 

SIEMENS AG 
Components Marketing 
76 St. Martinstr. 
Munich, West Germany 

SINGER-LIBRASCOPE 
Aerospace & Marine Systems Group 
933 Sonora Avenue 
Glendale, California 91201 

SYNTRONIC INSTRUMENTS, INC. 
100 Industrial Road 
Addison, Illinois 

TEKTRONIX, INC. 
Information Display Products 
P.O. Box 500 
Beaverton, Oregon 97005 

THOMAS ELECTRONICS, INC. 
100 Riverview Drive 
Wayne, New Jersey 07470 

THOMSON-CSF 
Paris, France 

DEPARTMENT OF SUPPLY 
WEAPONS RESEARCH 

ESTABLISHMENT 
Salisbury, South Australia :')108 

XEROX DATA SYSTEMS 
El Segundo, California 90245 

Topic: High Visibility Miniaturized 
Avionics Displays (method for 
utilizing miniatmized cathode ray 
tubes in conjunction with suit­
able magnifying optics to pro­
vide an avionics display within 
the flight helmet). 

SAN DIEGO 

November 6, 1973 
Speaker: Ron Rudolph and Arlen 

Donner, both of FAA. 
Topic: Mr. Rudolph spoke on radar 

and displays; Mr. Donner, data 
systems specialist and air traffic 
controller, spoke on software 
which stores flight plans, tags 
radar returns with aircraft identi­
fication, altitude and ground 
speed. A tour of Miramar Naval 
Air Station followed the talks. 

DELAWARE VALLEY 

November 15, 1973 
Speaker: Dr. Nabil Farhat, of the 

Electro-Optical Labs, University 
of Pennsylvania. 

Topic: Microwave Holography, with 
demonstrations of Lasers, Holo­
grams and Sensors. 

Cash Awards for 
Computer Papers 
Cash awards of $50 each are an­

nounced for up to 24 individuals 
whose papers are selected for pre­
sentation at the June 20, 1974, Sym­
p osium of the Assn. for Computing 
Machinery. In addition, fl.rst and 
second prizes of $250 and $200 will 
be awarded. Objective is to em­
phasize computer applications, data 
automation systems, and informa­
tion systems that are installed and 
working with a reasonable degree 
of success. February 15 is the dead­
line for 150-word ·abstracts and full 
drafts of 2,500 words or less, to 
Mrs. Zella Ruthberg, Rm. B255 
Technology Bldg., National Bureau 
of Standards, W ashington, D C 
20234. Symposium will be held at 
Gaithersburg, Md. 
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COM 
comes cleaner 
with RCA ultra-high resolution CRT's . 

Because RCA specifical ly designs. 
develops and builds these precision 
CRT's-from phosphor to elect ron gun 
- for Computer Output on Microfi lm 
applications. RCA types l ike the five­
inch C24 125 and the seven-inch 4506 
can achieve ultra-high resolution with a 
line width less than 0.0009 inch be­
tween the 50% points on the l ine profi le. 

The phosphor RCA produces for 
these tubes is responsible for much of 
their outstanding performance. It has a 
spectral d istribut ion that achieves 
excellent energy coupling to ultra-fine­
grain photographic emuls ions. And it 
is appl ied to the faceplate by special 
techniques that assure partic le sizes 

compatible with the ultra-fine electron 
beam spot created by the e lectron g u n. 
The r esult is a highl y uniform phosphor 
screen free from mottl ing and other 
defects that interfere with h igh quality 
recording. 

There are many mor e reasons w h y 
RCA ultra- h igh r esolution CRT's per­
form so well in COM and other photo­
graphic reproduct ion applications. 
Your RCA R epresentat ive will be glad 
to give you more infor mat ion on them. 
See him today or contact : Manager. 
Market Planning . Display Tube Prod­
ucts. Section ZD8. RCA. New Holland 
Ave., Lancaster. Pa. 17604. Telephone 
(717) 397-7661 TWX 717-560-4403. 
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