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.new 
CONTROL 
DATA®211 
remote 
Dill! lilY 
St11tions 

need only a single 
controller at 

computer center 

Put the new 217 Display Stat ions any· 
where. They communicate with a cen· 
tral computer via DATA·PHONE lines. 
Access time is measured in millisec· 
ends. To the computer, there's no 
apparent difference between these re· 
mote stations and local inputs. 

Up to eight display stations may 
share a single line. One controller at 
the computer center repeatedly polls 
all stations, local and remote. The 
remotes respond in turn, feeding in 
data at computer speed. 

The 2 17 Display Station has its own 
buffered memory, controller and inter· 
face bui lt into the base cabinet. The 
217 can transfer data at speeds limited 
only by communication l ine charac· 
t eristics. It can transmit an enti re page 
by single key operation. The cathode 
ray tube display presents a six-by-eight 
inch page of data, twenty lines of 50 
cha racte rs. Hard copy output is avail· 
able. The 2 17 alpha numeric keyboard 
operates as easily as a standard elec· 
tric typewrit er keyboard. 

Circle Reader Service Card No. 132 

Error detecting and 
retransmission capability 

Other display stations lack this im · 
portant data-insuring capabi lity. The 
CONTROL DATA 217 can recognize 
incom ing errors and automatically re· 
q uest message retransm ission. On 
outgoing m essages, retransm ission is 
under control of the central computer, 
with no operator intervention required. 

CONTROL DATA 2 17 Display Sta· 
tions are on line right now, helping 
ra ilroads, airlines, and others com· 
municate from the field to central 
computers. Get complete information 
on this latest, most advanced display 
station. Contact your local Control 
Data sales office, or write: 

CONTROL DATA 
C 0 R PO RAT I 0 N 

8100 34TH AVE. SO., MINNEAPOLIS, MINN. 55440 
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With the new Milgo Digital Plotting System, you 
output only the end points on lines up to 42" 
long - the plotter does the rest . . . with no 
deterioration of· the plotter's normal dynamic 
accuracy. There is never a second tier subroutine 
to compute the length of a line! Result: reduced 
computer programming, reduced computer output 
t ime, reduced plotting time. 

The Milgo DPS-6 includes a choice of off-line 
readers, p lus either a vertical or horizontal 
plotter. And the system provides for all standard 

d igital inputs plus straight analog. It accepts 
magnetic tapes recorded in either gapped, gapless 
or long record format. An optional core storage 
buffer allows up to 10,800 bits between gaps. 

Send for a brochure-fu ll of additional 
features on the Milgo DPS-6. Write 
or call Milgo Electronic Corporation 
7620 N.W. 36th Avenue, Miami, Florida 
33147. Phone 305-691-1220. TWX 
305-696-4489. 

Now ... save programming steps on every plot 

EFFECT OF PRODUCTION 
DECISION ON INVENTOR Y 
WITH FORECAST SALES 

INFORMATION DISPLAY. March/April 1967 
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The 20-minute education break. 
For busy people who need to know. 
Maybe you have a programmer who needs to brush up 
on COBOL, o r a tab operator who needs to know 
abou t the IBM 85 Collator. Or you may know a junior 
executive who just wan ts to learn a l ittle bit about data 
processing. IBM has an easy way to teach them. 

It's called programmed instruction - P. l. for short. 
P. l. is an approach to self-study that guides a stu ­

dent through the required material at the student's 
own pace, a step at a time. He can breeze through five 
or ten pages whenever there's some t ime to spare-at 
home or on the job. 

Last year, some 100,000 students took IBM pro­
grammed instructi on courses. And the results were 
gratifying. Students learned faster-27% faster on the 
average-and scored higher than did those in conven­
tional lecture-discuss ion classes. 

Right now there are 29 P. l. courses avai lable to IBM 
customers covering punched card systems, computer 
fundamentals and computer programming. More are 
being developed. 

But programmed instruction won't rep lace yo ur 
local IBM Education Center. Some subjects are just too 
comp lex or too specialized to be taught by P.l. So we' ll 
continue to operate our school system-provid ing a 
comprehensive curriculum for everyone from key 
punch operators to board chairmen. 

Either way-sending the student to school or the 
school to the student-IBM education helps you and 
your people learn how to get the most productive 
work from your IBM system. 

IBM Education: it's there when you need it. Just like 
the rest of IBM's services. 

INFORMATION D ISPLAY, March/April 1967 

Typical high-resolution cathode-ray tubes, 
including a completely packaged l -inch tube. 

To get that extra hit of resolution from every 
cathode-ray tube, call on Fairchild-DuMont engineers. 
Of course, resolution in any particular tube depends upon 
many factors: screen diameter, type of focus and deflection, 
screen material, post acceleration, beam current and de­
flection angle to name a few. Here are some of our accom­
plishments in the area of excellent resolution characteristics. 

• A 5-inch tube with a resolution of 0.3 mil. 
• The "Clean Beam" tube (excellent edge to edge focus). 
• Fiber optics tubes for direct contact photography. 
• High resolution in multi-gun tubes. 
• Pinpoint resolution on flying-spot scanner tubes. 
• Fine grain phosphors. 
• Sharp character display. 
• The finest resolution in tubes from 1 to 22 inches in 

diameter. 
• Complete CRT packaged assemblies. 

Add the experience of DuMont engineers to your own 
technology. 
Write or call Fairchild-DuMont for your specific CRT 
requirements and for our own complete technical catalog. 

WORLD'S LEADING MANUFACTURER 
OF DISPLAY TUBES 

I= .A. I R CHI L.C 

DUMONT ELECTRON TUBES 
A DIVIS ION OP: I"AI RCH I LD CAMfRA AND I NSTRUMENT CORPORAT ION 

CLIFTON, N.J. 

IN FORMATION D ISPLAY, March/April 1967 Circle Reader Service Card No. 5 9 



ON-LINE 305 

THE 

CAIID INPUT DELTA 
EXPANDING 

WORLD 

OF 

Benson-Lehner 

COMPUTER 

GRAPHICS 

B-L 120 

10 
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TOTAL SYSTEMS CAPABIUTIES 
.................. ,. .... -.,...... ......... I I 

5 

• • •• Cllll,.. 

FIELD-PROVEN SOFTWARE-COMPREHENSIVE 360 PROGRAMMING 
A-to-Z Applications: Plotting, Printing, Report Generation, Digital Drafting, Numerical Control, Coiltouring, Graphic Reduction 
Aexible Operations: On-Line or Off-Line, Punched Card, 7- or 9-Track Mag Tape, Pen-to-Paper and Microfilm Printing and Plotting 

ON-LINE WITH 305 INCREMENTAL PLOnER 
Finished Graphics for Less Than $7K - or $32!5 per Month 
Complete Ranse of Plots, Graphs, Manasement Information Reports 

OFF-UNE WITH DELTA PUNCHED CARD INPUT 
~ PI'80tlc8l ApproiiOh tD PUnched C8rd PlottlrW 
GeM~•IIH up tD 2000 Plot Comrnllncla from .1u.t one C8rd 

OR, ADD A DELTA CONTROL UNIT TO UPDATE YOUR EXISTING COMPUTER/PLOnER 
Reduce Computing Overhead 
compatible for Instant Integration with 1108, 360, Spectra 70, et a l 

OFF-LINE MAG TAPE DELTA INCREMENTAL PLOTTING 
400 Steps per Second (7- or 9-Track) 
Proven Computer T ime Savings 

B-L 120 MICROFILM PRINTER/PLOnER 
Less Than Half the Cost of Comparable Systems 
Produce Averase Engln-rlns Plots In Less Than Y2 Second 
Field-Proven, Expandable, Modular Concept 

INFORMATION DISPLAY, March/Apri l 1967 Circle Reader SArvice Card No. 6 11 



To get 3 discrete levels 
. of dynamic information integrated on one display 

12 

- depend on Stromberg-Carlson 

Each advance in information manage­
ment brings a new set of pressing de­
mands. For some time, the big question 
has been how to get more different 
types of intelligible data on one display 
-and at rates that represent real-time 
events. As an early leader in display 
engineering, Stromberg-Carlson has the 
experience to produce working hard­
ware that does the job now. 

The new possibilities in S-C Multipur­
pose Displays are legion, offering qual­
ity, flexibility and convenience that 
permit really efficient interact ion be­
tween man and machine-particularly 
in military situations. 

Now S-C makes it feasible to inte­
grate 3 levels of information efficiently 
on one display-effectively covering the 
entire dynamic range encountered in 
real-time tactical problems. An S-C dis­
play with a rear-ported tube, employing 
the new scribe-projection technique, 
presents a variety of data, all at rates 
appropriate to real-time events. Here's 
a true situation display that helps the 
decision-maker. 

The principle is illustrated at the right. 
Let's take a military application as an 
example, though the approach and 
hardware would be equally valid for 
commercial use. Through a rear-port, 
a projector is used to present a 
slide of static information, such as a 
tactical map. At the same time, the 
scribe technique is used to generate the 
display of relatively low speed vehicles 
-such as ships-or slowly changing situ­
ations-such as weather. This data ap­
pears in dynamic form and can include 
lines. curves, symbols and characters. 

The scribe system is essentially an 
x-y plotter fitted with a stylus which 
etches a moving trace on the opaque 
surface of a slide. Slides can be changed 
as fast as data become obsolete. Final­
ly, the versatile. CHARACTRON® 
Shaped Beam Tube generates alpha­
n~meric, graphical and raster data of 
highest quality at computer speeds. 

Or bow about this for a genuine ad­
vance-an airborne display which pre­
sents multiple, time shared inputs of 
both digital and analog information 
from a variety of surveillance sensors? 
That's the S-C Multipurpose Display, 
developed for the A-NEW program as 
a key element in an ASW system. This 

display bas been operationally em­
ployed for some time, and Stromberg­
Carlson was recently awarded a con­
tract by the Naval Air Systems Com­
mand to begin pilot production of the 
equipment. 

The key to much of the flexibility of 
S-C Displays rests in the versatile 
CHARACTRON Shaped Beam Tube. 
S-C alphanumerics and symbols are 
generated entirely with one pulse of the 
electron gun through the matrix, rather 
than being generated piece-meal. S-C 
symbols offer definition and clarity of 
the highest order. Symbol resolution in 
excess of 5000 lines is achieved, pro­
viding such definit ion and sharpness 
that data appears to stand out from the 
display surface. 

The spot-writing mode is used to gen­
erate vectors, curves and lines on a 
time-shared basis. Thus, with the addi­
tion of the rear-port a single S-C dis­
play can combine optical data with un­
excelled alphanumerics and graphics, 
plus highest-quality images of raster 
data from television, radar and scan 
co nverted informa t ion from other 
detectors. 

Circle Reader Service Card No. 7 

STATIC 
BACKGROUND 
DATA (COLOR) 

REAL TIME 
COMPUTER DATA 
Charactron 
Alphanumeric 
Symbols & Vectors 

LOW SPEED 
TRACK DATA 
(COLOR) 

Since the use of CRT displays first 
began to assume its current importance, 
S-C has been a leader in development 
and in producing finished hardware. 
S-C supplied special displays for the 
SAGE air defense system, the U.S. 
Army War Roo-m, the Navy's Sea Sur­
veillance tactical system. 

One of the most widely used direct 
view display consoles is the S-C 1090. 
Current equipment includes small­
screen interrogator display's, for mul­
tiple station use, giving many operators 
access to the same data. 

S-C scientists and engineers are now 
probing the future - working on new 
pin-matrix light-valves and projection 
systems with an eye to improving reli­
ability, resolution and flow of dynamic 
information to large-screen displays in 
sizes up to 20 feet square. 

Whatever your needs in displays, 
count on Stromberg-Carlson experience 
for real here-and-now hardware. For 
information, write : Dept. ID -100, 
Stromberg-Carlson, Data Products 
Division, P. 0 . Box 2449, San Diego, 
California 92112. 
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NETIC & CO-NETIC 
MAGNETIC 
SHIELDING 
• NON-SHOCK SENSITIVE 
•LOW RETENTIVITY 

Stops 
Magnetic 

Interference 
Permanently 

• PERMANENT STABLE SHIELDING PROPERTIES 
The Recognized World Standard in magnetic shielding. 

IMMEDIATE DELIVERY FROM STOCK 

NETIC 
CO-NETIC 
MAGNETIC SHIELDS 
TAILOR MADE ... BY YOU 
Ideal for experimental 
evaluation or production 
applications. El iminate 
interference by wrapping 
permanent ly effective Netic 
Co·Netic Magnetic Shielding 
Foils around offending 
components. Presto! 
No more interference. 
Easily shaped with 
ordinary scissors to 
your outline. Any 
length available 
in thickness from 
.004 " in rolls 
4". 15", and 
19%" wide. 

Spiral Counter 
Spiral Cable 

Shielding 

Adhesive-backed 
Foil 

IMMEDIATE DELIVERY FROM STOCK 
Prevent magnetic tape 
degradation during storage 
or shipping with Rugged 
Netic Tape Preserver 
Containers 
Don't lose valuable 
data stored on tapes! 
Protect data f rom 
unpredictable and 
destructive magnetic 
environments. 
Containers available 
in a variety of shapes 
and sizes or custom made. 

4-6 WEEI<S 
DELIVERY 
in Production Quantities 
or Prototypes 

NETIC CO-NETIC 
FABRICATED 
MAGNETIC 
SHIELDS 

Sectionalized 
CRT Shield 

6 
Photomult iplier 
& CRT Shields 

Direct View Data 
Storage Tube Shield 

Miniature Tube 
Shield 

New shield designs meet the new shield ing specifica· 
tions . .. from a few gammas to several thousand gauss. 
Over 80% of all magnetic shield designs currently used 
were engineered and designed here. This design experi· 
enee is at your service. Applications include Military 
Command, Strategic and Tact ical Systems and Computer 
Displays. SHEET STOCK also available. 

PHONE YOUR NEAREST SALES OFFICE TODAY! 
Menden, Conn. 
New York, N.Y . . 
Union City, N.J. 
Phi ladelphia, Pa. _ 
Baltimore, Md __ 
Dallas, Texas 

203, BE7 -9232 
212, DX5·3127 
201 , UN4-9577 
215, 342-3990 

_301. 752·0577 
214. fl7.9213 

Denver, Colo. . . _ 303, 985-4810 
Salt Lake City, Utah . . 801, 328-4513 
Albuquerque. N.M. _ . 505, 299-8651 
Menlo Park, Calif. 415, 322·8461 
Seattle, Wash_. . 206, PA5-4328 
Montreal, Quebec 514, WE7-1167 

INFORMATION D ISPLAY, March/Apri l 1967 Circle Reader Service Card No. 8 13 



14 

HOW CAN YOU BEAT ODDS LIKE THESE 
IN FINDING THE DISPLAY LIGHT YOU WANT? 

You're looking for one very special display light or switch· 
lite . Control Switch makes over 2,900 . . . the broadest line 
you can tap at any one manufacturer. Check the items 
below for an idea of our diversification. Then . . . get a 
real reference file by sending for!!,! the literature listed. 

3C-5 106 

Goof-proof Switchlites 
One to four lamps and colors. Four-lamp Quad­
lite* monitors up to nine conditions by combining 
flashing and steady lights. All re-lamping from 
front. Extra compact designs. Round lenses from 
%" diam.; square units from 'l's''. Over 1,800 
styles in all. 

See literature offer-Bulletin 54-A, 55-C, 63. 

World's tiniest indicator lights 
Type Ll0,500 (top), only .200" diam. Ll0,600 
(center), only .383" diam. and Ll0,400 (bottom) 
only .219" diam. Operating life, 16,000 hours at 
28 v; 60,000 hours at 5 v. All with 100% moisture­
proof integral lamp and lens assemb ly molded to 
stainless steel assembly. Available with RFI 
radiation shielding. (See RFI item at right). 

See literature offer-Bulletin 60 

Multi-color indicator lights 
From two to four lamps and colors. Four-lamp 
Quadlite* monitors up to nine conditions by com­
bining flashing and steady lights. Twinlite* moni­
tors two conditions simultaneously in different 
colors. All re-lamp from front. Choice of five 
colors, plus clear. Compact for tight, symmetrical 
stacking. 

See literature offer-Catalog 120 

See-able billboards 
Over-sized. Two lamps for extra clarity. Operators 
get the message for sure. Captive lens housing 
can't be reversed or interchanged. Single or split 
lens. Split lens can be any of six colors, lighted 
independently. Choice of 6, 14, or 28 v incandes­
cent or 115 v neon. Press-to-test types included. 

See literature offer- Catalog 120 

• Tra demarks 

Single lamp/ color indicator lights 
Virtual ly every size and type you could want. Sub­
miniatures with lenses as small as 0.200" diam. 
and cases to fit holes as small as 13/32" dlam. 
Types include edge-lit, water-tight, moisture-proof, 
bacK or front panel mounting, press-to-test and 
others ... even lighted legends and numerical 
read-outs! 

See literature offer-Catalog 120 

RFI-shielded indicator lights 
New! Especially designed to reduce RFI and EMI 
emission from filaments of · lamps in otherwise 
well-shielded panels. Metal mesh in lens atten­
uates ~miss ions in the important 0.15 to 1,000 
me range. Special conductive gasket provides 
electrical conductivity between shield and case 
in removable lens types. Standard sizes with 115 
v neon lamps, subminiatures with long life 5 or 
28 v incandescent lamps. 

See literature offer- Bulletin 62 

' 
Human engineering advances for extra safety 
Control Switch designers are deep into human engineering for the develop­
ment of switch and light features that take the guesswork out of panel 
equipment operation. Advances include a broad range of toggle, pushbutton 
and special-actuator switches es well as switchlites and indicator lights. 
Write us about your specific needs. 

Get this complete literature packet 
You are welcome to any or all of 
the literature listed here. If you 
get the complete set, you'll have 
the handiest, most comprehensive 
light reference fi le available from 
any single source. Just check num­
bers on the Reader Service Card 
as shown for each item at the right. 

Reader 
service 
Card # 

43 Integral Switchlite Bulletin 63 
44 Twinlite Bullet in 55-C 
45 Indicator Light catalog 120 
46 RFI-shielded Light & Switch 

Bulletin 62 
47 Ouadlite Bulletin 54-A 
48 Light and Switch Condensed 

Catalog 100 
49 Subminiature Indicator Light 

Bulletin 60 

CONTROLS 
COMPANY 
OF AMERICA 

® 

CONT RO L S WI TC H D IVISION 
1 420 Delmar Drive. Folcroft. Pennaylvan la 19032 

A Subsidiary of 

@:> Genera l Precision Eq ui pment Corp. 
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IDTEiiRATED SYSTEmS SUPPORT 
makes the BR-90 DISPLAY ANALYSIS CONSOLE the best friend your data base can have 

We're systems people. That's why, when you add a BR-90 Display Analysis Console to your data handling system, 
we can back it up with a unified support program that begins anywhere along the line : 

• thorough examination of systems objectives 
• operations analysis to translate user require- • simulation and test of operating problems 
ments into system function and design objec- and procedures in our On-Line Center- before 
tives your system is installed 
• integrated hardware and software imple- • installation and integration of the console 
mentation into your system 
• programming that will get the most out of • integrated field support to keep your system 
your computer-BR-90 system operating at top eHiciency. 

If you need to get data out where you can see it- manipulate it- store it- then a BR-90 Display Analysis Console 
belongs in your data handling system. The BR-90 is system-compatible. Not just for today. But right through the 
years, modifiable as your system requirement changes. 

If you want more information : 
Call H. A. Ki rsch (2 13) 346-6000. Or contact your local Bunker-Ramo field representative. 

l!i THE BUNKER.;RAMO C ORPOR ATION 
DEFE N SE SYS T E M S DIVIS IO N 

8433 FALLBROOK AVENUE • CANOGA PARK, CALIFORNIA 91304 • (213) 346-6000 
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MINIATURE ALL ELECTROSTATIC CRT 
WITH 15-MICRON LINE WIDTH 

J / - TT 
~ <:J 0.9" 1.050" 

~ ~ 1
1
"--·--- --------ll 

s;, " [ 41/4" J 
16 I I 

Developed for a head-mounted high resolution includes over 30 designs which are diversely 
te levision display, the Type 1 E29P20 can provide employed in data annotation systems for ae rial 
well over 1 ,000 resolution elements across the and bubble chamber photography, as high speed 
useful screen diameter. Supp lied e ncapsulated light sources, in· manned spacecraft p~oto r.e-
within a magnetic shield with ruggedized elec- cording, in " personal" computer ter~ 1~al d1s-
tron gun and potted leads, the 1 E29 is off-the- p lays, and in various character recogmt1on and 
shelf for application in the visual , recording, or scanning systems. All of these tubes can be 
flying spot scanner fields. supplied with fiber optics face plates. 

Our family of miniature electrostatic CRTs now Outlined below are three other interesting types: 

0 
T f- 0.84" -1 r - - r-

liiii 

~ 0.9" 

- j_ 

~'l.,f 41 I 2" J 
I 

1 E27, combining high resolution and high brightness. 21/2" 
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T r -
= 

~ 
1.142" 

j_ 
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~w· l 
r-

41/4'' I 
I 

1 E28, with low deflection powe r. , I I\ 
Thomas Electronics can fi ll your requirements for many other types of 1E 3 0 , on l y 2 1/ 2 
CRTs . .. including projection, dark trace storage, rear view and bright inches long for 
display tubes. Write for more detailed information or call for prompt minimum size and 
technical guidance or quotations. weight. 

THOMAS 100 RIVERVIEW DRIVE 
W AYNE, NEW JERSEY 0747 0 

201-696·5200 
ELECTRONICS, INC. 
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an original by 
CalComp 

This fine line drawing of the masterpiece was actually made by a com­
puter and a CalComp Plotter to demonstrate that a CalComp Plotter can 
draw anything. Automatically. 

With a CalComp Plotter {on-line or off-line) any computer can draw 
Graphs, Market Surveys, Profit and Loss Charts, Geological Maps, Brand 
Image Profiles, Apparel Patterns, Critical Path Diagrams, and even a pic­
ture of your new plant. 

Your computer can now reduce stacks and stacks of faceless figures to a 
single meaningful picture. 

You can now add the important dimension of pictures to computer data. 

CalComp has taught the computer to draw. 

If your computer has its eyes closed, see CalComp. Contact Dept. Y-4 
California Computer Products, Inc., 305 Muller, Anaheim, Calif. 92803. 
Phone (714) 774-9141. 

•••••••• Standard of the Plotting Industry 
(Talented Engineers and Programmers required - right now.) 

INFORMATION D ISPLAY, March/April 1967 Circle Reader Service Card No. I I 17 
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Data Display Devices 
from Raytheon 

The presentation you see above 
was generated by a Symbolray* 
C athode Ray Tube identical to 
the one lying on the conso le. A 
new typ e of monoscope, the 
Symbolray can generate alphanu­
merics f rom electrical signals fo r 
cathode-ray display or f or hard 
copy print-out. The presentati on 
here is shown on a Raytheon tube 
(CK141 5) use d i n a Rayt heo n 
DIDS-400 display system. 

An economical method of gener­
ating characters. Priced at .less 
than $100 in quantities of 1,000, 
the Symbolray provides a more 
economical method of generating 

electron ic displays than using 
large numbers of circuit cards. 

The output of the Symbol ray 
operating as a monoscope is ob­
tained by electrically deflecting 
t he e lectro n beam t o desired 
characte rs on the target and scan­
ning them sequential ly with small 
raster. The disp lay cathode ray 
tube on which this ou tpu t i s 
viewed is scanned in synchronism. 
Whe n the Symbol ray method is 
used in conjunction with buffer­
memory techniqu es, f ul l mes­
sages can be d i sp layed- as 
shown above . The Symbol ray tube 
uses electrostatic deflection and 

focus , and is available in designs 
with 64 and 96 character matrices. 

Raytheon's wide range of Data­
ray* CRTs cover the screen sizes 
from 7 to 24". Electrostatic, mag­
netic and combination deflection 
types are available for writing 
a lphanumeric characters while 
rast er scanni ng. Raytheon also 
offers combinati on deflection or 
"d idd le plate" types and all stand­
ard phosphors. Or, Raytheon can 
meet you r spec ia l CRT des ign 
requirements. 

Fo r more in f or mation-or a 
demonstration - call or write your 
Raytheon reg ional sales office. 
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New Raytheon Projectoray* Tube pro­
duces more than doub le the li ght 
output of standard projection-type 
cathode ray tubes. The tube's light out­
put is 30,000 foot lamberts, wh [ch 
results in a light level of 15-foot lam ­
berts on a 3' x 4' lenticular screen. 

The tube's expected minimum oper­
ating l ife is 500 hours- 20 t imes the 
life of a standard project ion tube. 

The Projectoray's high l ight output 
and long life are due to its novel 
design. The design incorporates l iq uid 
coo l ing of t he phospho r backplate. 
This allows the phosphor to be ener­
gized wit h a very in tense e l ec t ron 
beam. At high beam levels, very high 
peak l ight ou t p ut is obtained . The 
light image is p rojected through a 5" 
optical window in the face of the tube. 
The electron gun is set at an angle to 
the phospho r and the deflect ion sys­
tem compensates for keystone effects. 

Datavue* Side-View Tubes. New Type 
CK8650, with numeral s close to t he 
front, permits wide-angle viewing. These 
side-view, in-line visual readout tubes 
display single numerals 0 through 9 or 
preselected symbols such as + and -
signs. Their 5/8'-h igh characte rs are 
easily read from a distance of 30 feet. 
Less than $5 each in 500 lots, they also 
cost less to use because the bezel and 
fil t er assembly can be elim inated and 
because their mating sockets are inex­
pensive. 

Recording Storage Tubes. The mm•a­
ture tubes shown here are Raytheon 's 
s i ng le -gun (CK1516) and dua l-gun 
(CK1519). They provide high reso l u­
tion, long sto rage, and fast erase ca­
pabil ity. 

Raytheon e l ectron ic input- output 
storage devices feature the above ca­
pabi l ities and immediate readout. In­
formation can be written and stored 
by sequential techniques or by ran­
dom-access writing. Complete, grad­
ual or selective erasure is possible. 

Raytheon storage tubes are readi ly 
available for applications in radar scan 
conversion , s low-down video, signal 
processing , signal enhancement, t ime 
delay, and stop motion. 

I . 

Dataray •' Cathode Ray Tubes. Raytheon 
makes a wide range of industrial CRTs 
- in c l ud i ng spec ia l types- in screen 
sizes from 7" to 24" . Electrostati c, mag­
netic, and comb inat ion def lection types 
are avai lable for wr iting alphanumeric 
charac ters wh i le ras ter scanning. A l l 
standard phosphors a re avai lable and 
specific design requ irements can be 
met. Combination deflect ion or " diddle 
plate" types inc lude CK1395P (24" rec · 
!angu lar tube), CK1400P (21" rectangu­
lar), and CK1406P (17" rec tangular). 

Datavue* End-View Tubes. These tubes 
are easi ly read in high ambient l ight ­
do not wash out like other displays. 
Erroneous readings due to segment 
failure do not occur because the char­
ac te rs are fu lly formed. Raytheon 
Datavue End-View Tubes fit existing 
sockets and conform to EIA ratings. 
Models inc lude round (CK8421 ) and 
rec tangular (CK8422) . Ultra- long- life 
types are designed for 200,000 hours 
or more of dynam ic operation. 

Send Reader Service Card f or litera­
ture on the : 

Symbolray CRT 16 
Projectoray CRT 17 
Datavue Indicator Tu bes 18 
Recording Storage Tubes 19 
Dataray CRTs 20 

O r call your Raytheon reg ional sales 
off ice. Or writ e to Raytheon Company, 
Components Divisi on, Quincy, Mass 
02169. 

' Trademark of Rayth~on Company 

Industrial Components Operation -A single source for Circuit Modules/ Control Knobs/ Display 
Devices/ Filters/ Hybrid Thick-Film Circuits/ Industrial Tubes/ Optoelectronic Devices/ Panel Hardware 
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A word to systems manufacturers 

YOU CAN STOP THINKING OF US AS JUST 
THE BEST STORAGE TUBE MAKERS ... 
. . . and think of us as manufacturers of complete 
displays. It's true that our experience has included 
thousands upon thousands of Tonotron and Multi­
Mode Tonotron halftone tubes . Typotron ® shaped 
beam character-writing tubes , and Memotron® bi­
stable display tubes . To this experience we have 
added scan converter and record ing storage tubes 
employing principles unique to Hughes (i .e., no RF 
modulation requirement) . We've worked with every 
conceivable application- weather and terrain avoid­
ance radar, fire control, sonar, air traffic control, 
seismographic studies, ultra-sonic railroad track sur­

age tube TV displays, MTI (moving target) and scan 
converter video processors, and- most recently­
large numbers of educational displays. 

Depend on Hughes' complete engineering and pro­
duction capability for display tubes and d isplay 
equ ipment. Call or write the following: 

Hughes Aircraft Company, Vacuum Tube Products, 
2020 Oceanside Blvd., O ceanside, Calif. 92054. 
Phone: (714) 757-1200. TWX: 910-322-1380. 

EAST: 1284 No. Broad Street, Hi llside, N.J. 07205. 
Phone: (201) 289-7770. TWX: 710-741-4737. 

vey and medical diagnostic displays. 
At the same time, our experience in special displays INTERNATIONAL: Hughes Internat ional, Centinela & 
-complete equipments-includes ten-inch, 2-color Tea le Sts., Culver City, Calif. 90230. Phone: (213) 
consoles, 5 and 10-inch alpha-numeric displays, stor- 391-0711. Telex number: 067-222. 

r------------------, 
I I 

: HUGHES : 
I I 

L------------------J 
H UGHES AIRCRAFT C O M PANY 

VACUU M T U BE P RODUCTS D I Y . 
OCEAN SID E . CA LIFORN IA 

• .. "' n 1? 
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TV convertible 
12 popular 
line rates. 
Closed-circuit system features 
quick change to choice of rates 
from 525 to 1225 lines. 
Why limit your research TV to a single 
line rate? Our VlOOO system gives you 
wide "first choice" and lets you convert 
economica lly to other line rates when nec­
essary. Ideal for microscopy, ultraviolet, 
infrared, image storage, X-ray, or any proj­
ect requiring high precision and stability. 
Small, rugged, and reliable. In CCTV flexi­
bility, G/ A has the answer now. Request 
complete technical information. 

. 1601 California Avenue, Palo Alto, Californ ia 1 (415) 321·417 5 • 818 18th Street NW, Washington, D.C. 1 (202) 298-7125 

-
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THE NEWS IS OUT ... 
RAYTHEON 
DOES IT AGAIN! 

Result: 

Unusual career opportunities 
for growth-minded engineers 

Raytheon - 10 year leader in electronics for Air Traffic Control - has 
been awarded a long-term multi-million dollar contract by the FAA for 
the development and installation of Computer Display Channel (CDC) 
systems for the country's National Air.Space System. This is the largest 
hardware contract ever assigned by the FAA. 

This recognition of Raytheon's leadership and performance in a non-defense area has 
created an immediate need for the following: 

LOGIC DESIGNERS 
PROJECT ENGINEERS 

DIGITAL ORCUIT DESIGNERS 
SYSTEMS ENGINEERS 

A 4-year engineering degree, plus applicable experience is required. Positions are 
available at all levels. 

Positions also available (all levels) in 
other non-defense programs such as: 

AIRLINE RESERVATION SYSTEMS 
HARBOR NAVIGATION SYSTEMS 

AIRPORT SURVEILLANCE SYSTEMS 
WEATHER WARNING SYSTEMS 

Consider this carefully - it could be 
your most important career decision 
-to join the world leader in Display 
Systems. 

Send resume to Gardner H. Morris, 
Management & Professional Recruit­
ing, Equipment Division Headquart­
ers, Raytheon Company, Dept. 41 
Box 520, Waltham, Mass. 02154. 

[RAYTHEON] 
EXCEL l EHC E IN ELECTRO NIC S 

An Equal Opportunity Employer 

Circle Reader Serv ice Card No. 14 INFORMATION DISPLAY, M arch/Apri l 1967 

This is the lighted pushbutton switch 
with aerospace quality at commercial prices! 

The MSC Series 12 Lighted Pushbutton Switch embodies aero­
space qua lity and engineering features that reduce installation 
costs, increase performance and simplify maintenance ... yet 
it is priced to compete with commercial grade units. Compare 
the features listed below. From the exclusive Twist/ Lock front 
end removal that perm its easy lamp, legend or co lor fi lter 
change without tools (and wit hout the hazard of accidental 
switching during rep lacement), to the internally bussed com­
mon ground lamp circu its that cut installation t ime and costs 
by reducing solder connections, you 'l l f ind better features for 
better performance. You'll . discover why the Series 12 has 
been specif ied for computers, data processing equipment, 

i ndustr ia l controls and commerc ial 
equipment where dependable, long-term 
performance is the pr ime consideration. 
You'll pay no more. Why sett le for less? 

GET THE 20·PAGE CATALOG 2001 

It deta ils all of the many options offered 
by the versat i le MSC Series 12 to solve 
any switch ing problem. Use the reader 
serv ice card or write on your letterhead 
for an operating demonstration by your 
reg ional MSC specialist . .. in your office! 
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Readout- bright, legible, lEE readout- makes the difference when the data must be accurately 
read at a glance, from any angle. That's the case with Lloyd Isaacs, Residen t Manager 

of the Santa Monica office for Hornblower & Weeks-Hemphill, Noyes. On a busy t rading 
day his clients star t ringing for immediate quotations on New York prices. In 3/10 of a second, 

Isaacs gets and reads a crisp, brilliant figure from the lEE display on his electronic quoter. 
The client says buy. Done. He answers another line. Another client, and another quick-glance 

quotation goes out-accurately. lEE front-plane readouts assure that accuracy. 
Whether your product is business machines, test equipment, or space instrumentation , 

your customers demand the best readout available. Give it to them with 
lEE rear-projection, front-plane readouts- your choice of sizes with 

an unlimited selection of characters and colors. Send 
now for your copy of the new lEE Readout Catalog. 

Illustrated: lEE Series 120 Readout - 160° circular viewing 
angle; character boundaries %" wide horizontal band 

drawn through .800" D circle. Brightness to 100 F. L. 
"I double-E," the world's largest manufacturer of r ear projection r.eadout~. ~ 

Industrial Electronic Engineers, Inc., 77 Ave., Van Nuys, Cahf. 9140a. LL1.:I 

When big money rides on a stock quotation, 
"readout" makes the difference! 
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EDITORIA L 

Happy 

New (Fiscal) Year! 

This editorial was invited as a message from your out­
going Treasurer. The financial report will be given at the 
Annual General Meeting scheduled for this period, but I 
w ill say here that the financia l report w ill show that we 
are soundly solvent and growing. Our policies, procedures 
and organizational structure are developing and firming. 
We have al ready established a centra l office in our own 
quarters to carry out the many activities necessary to keep 
ou r organ ization viab le. Now that we have developed the 
means to permi t us to function more efficiently, greater 
attention can be given to the nature of that functioning. 
SID was founded because of our need to be in contact with 
o thers worki ng in th is vital technological area 'to share prob­
lems, approaches, in formation, and find ings. Its phenomenal 
growth attests to the fact that SID is meeting our require­
ments in this respect. The increase in membership and the 
diversity of affiliations of ou r members is concrete evidence 
that the need for information about our rapidly evolving 
technology is being felt more and more widely across the 
entire economic spectrum. 

As we pause for assessment at our fifth anniversary time, 
I would like to examine with you the thought that the 
need SID fi lls for its members is also known and felt by 
o ther areas of busi ness, government and society. It is im­
portan t that SID members be cognizant of and responsive 
to that need . 

Our world is changing profoundly in a manner that 
reaches every aspect of life. As new concepts emerge and 
new technology develops, each adds to requirements for 
communication of information and for appropriate means 
of presentation to the user. There is a growing demand for 
greater understanding of technologies available and for 
means of evaluating these technologies in terms of present 
and iuture requi rements. For example, in areas such as sci­
ence, industry, government, medicine or education, there is 
expressed more and more frequently a need for definition 
and interpretation of technologies fo r information handling 
and d isplay. This is because the outer limits of information 
handling and display capabi lities represent a signi fi cant re­
straint on ab ility to take advantage of other new techno­
logical advances. 
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It is from SID's membership that authoritative response 
to this need can be expected. SID represents the preponder­
ance of ta lent and skill in the information display field . It 
is principally within our membersh ip roll s that the indi­
viduals who developed the present state · of the art and 
who w ill shape its future are to be found. It is from this 
group that assessment of present capabi li ties and sugges­
tions for future trends should emanate. Would-be users are 
seeking syntheses of find ings and recommendations for de­
velopment in anticipation of the demands for soph isticated 
information d isplay of the future. We in SID should be 
keenly aware of this need and move to meet i t. 

EDITH BAIRDAIN, PhD 
Treasurer 

Society for Information Display 

Dr. Edith Bairdain, Treasurer, Society for Information Dis­
play, is a Fellow and Charter Member of the society. She is 
also active in the American Psychological Association, the 
American Association for the Advancement of Science, and 
the Human Factors Society. Principally engaged in systems 
engineering and design of large electron ic communication 
systems, her contributions to the field are well known and 
widely respected. She is a member of the staff at Communi­
cations Systems Inc. , a Division of Computer Sciences Corp. 
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SCOPUS II 
A UNIQUE CONCEPT IN HIGH SPEED FILM 

PLOTTING FOR FRONT OR REAR PROJECTION 

100 SLIDE RANDOM ACCESS CONFIGURATION 

The new SCOPUS II Plotting Projector offers : 
• Low logistics cost, simplified storage and retrieval, 

large storage. 
• High Speed, accurate, front or rear display of dy­

namic track data, alphanumeric and special symbols. 
• Time sharing of data. 
• Acceptance of inputs from digital and analoq com­

puters and manual control units. 

THE CONCEPT: 
SCOPUS II ® plots on an opaque coated 70 mm stabil­

ized pc;>lyester film. This new, unique plotting medium 
offers vastly simplified random access and extra long 
length films for single frame advance. The use of film 
simplifies storage and retrieval problems, providing a 
new low in the cost of logistics. 

SCOPUS II ® Plotting, Reference and Spotting projec­
tors can be used in a wide range of display system 
applications in single or multiple project or units. 

2000 SLIDE UNI-DIRECTIONAL CONFIGURATION 
For an immediate technical consultation as to how our 
concept applies to your system requi rement contact: 

Belock Instrument Corporation/Display Department 
112-03 14th Avenue, College Point, L. 1., New York 11356 
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Hardware for Bimat processing 

by ROBERT P. MASON 
Photomechanisms Inc. 
Huntington Station 
Long Island , New York 

ABSTRACT 
The use of Kodak Bimat for processing of tran­
sient data is described in an article currently 
available from Photomechanisms, Inc. Photo­
mechanisms' Robert Mason discusses the design 
of hardware and systems employing Bimat for 
the recording and processing of CRT-displayed 
transient da ta generated by telemetry or com­
puter ou tputs. Bimat, which contains its own 
processing chemicals and requires no free liquids 
o ffers some d istinct advantages to the designer 
of data handling equipment and imposes certain 
limitations . These are set forth and evaluated. 

/The following paper was first published in SPSE News, Vol. 9, No. 3, 
May/June 1966, and is reprinted here w i th the permission o f the SPSE 
editor, and !he author./ 

INTRODUCTION 

Much has been presented about the properties of the 
well known Kodak Bimat Transfer Fi lm si nce its announce­
men t1 and availab ili ty for experimenta l use four years ago. 
Equ ipment designed to exploit its unique properties has 
been under development in the interim. Some of the con­
siderations and constraints on such equipment imposed by 
the d istinguishing featu res of the Bimat Transfer Processing 
System are described, citing for illustration a few of the 
devices which have emerged on the scene. 

The Eastman Kodak Company has recen tly publ ished a 
data sheet on the Bimat Transfer Processing System ~ which 
outlines the essential features and properties of the various 
materials which are produced under the Bimat label. 

THE BIMAT PROCESS 

For the reader not already acquainted with Bimat, the 
fo llowing is a quick review. The Bimat prcoess is di f fu­
sion transfer in nature. This involves two materials, an ex­
posed silver hal ide film and a positive image receiver or 
print material. Bimat is the un ique positive receiver, soaked 
in solutions wh ich are absorbed in a gelatin layer carried 
on a f ilm base material. Thus the Bimat is a fi lm which 

1 Tregil/us-"A Diffusion Transfer Wet Process", SPSE Annual Meeting · 
May, 1962. 
~"An Introduction to Kod.1k Bima! Transfer Processing System", Kodak 
Pamphlet No. P-65. 
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carries in an absorbent coating the necessary wet chem icals 
for processing a separate negative f ilm. 

The film and Bimat are pressed together in intimate sur­
face contact for a time long enough for the process to 
take place. 

As the dry negative f ilm emulsion contacts the wet Bima t 
coating, the chemica ls enter the layer, developing exposed 
silver grains and dissolvi ng the si lver ha lide whi ch is not 
exposed. As the d issolved silver halide d iffuses into the 
Bima t layer, it encounters development centers which result 
in developmen t of the d isso lved si lver in the Bimat. Thus 
the fi lm turns black where i t is exposed and the Bimat turns 
b lack where the fi lm is not exposed. Given suif icient time, 
the p rocess goes to complet ion leaving no undeveloped 
silver and resul ts in two separate transpa rent images, one 
negative and one posit ive. The ma terials are separated 
and may be dried and used as is or washed and dried for 
fu II permanence. 

UNIQUE FEATU RES 

In Figure 1, the fundamentally unique fea tures possessed 
by Bimat over conventiona l processing means are listed. 
The use o f Bimat and the generation of equipment in wh ich 
it is emp loyed is always justified over conventional methods 
by one or more of those listed . 

Conta inment of Free Liquids is the p roperty which resu lts 
in the misnomer " dry process" . It is, o f course, not dry, 
since water must be and is present in any development 
p rocess for silver halide f ilms. No free drops exist, and the 
p resoaked Bimat may be handled in roll form w ithout danger 
of spilling. The process is complete ly insensitive to magni­
tude or di rection of gravity. 
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Inherent Advantages of Bimat Over 
Conventional Processing: 

1. Containment of Free Liquids 

2. Simplified Equipment 

3. Controlled Sensitometry 

4. Simultaneous Positive 

5. Quick Access 

6. Strong Image Base 

FIGURE 1: The use of Bimat is usually justified by one or more of 
1 hese features. 

Simplified Equipment is possible where the two materia!s 
are rolled up together for the duration of the process. Thts 
involves only a box, a film supply spindle, a Bimat supply 
spindle, and a take-up core for the sandwiched materials 
with a spring loaded builder roller in contact wit~ the ma­
terials at the mating point. This roller excludes atr entrap­
ment between the lavers and assures a uniform and firm 
contact between the 'materials. At room temperature, the 
complete process takes 15 to 20 minutes. 

Controlled Sensitometry results from the process since 
it is self limiting, and relatively temperature insensitive. The 
negative D log E curve sh ifts upward s l~ghtly as a ~ho le 
when the temperature is increased, resu_lttng from a stmple 
fog level rise. The D log E curve of the positive shifts so~e­
what in relative speed with temperature but tS not otherwtse 
significantly affected. The basic performance is determined 
by the materials used. 

Simultaneous Positive generation results in a considerable 
saving of time when compared with the time required for 
the production of a proof print for analysis from a master 
negative. In many instances, a quick look at a positive rec?rd 
is requ ired to assess the value of informati~n recorded "':''~h­
ou t ri sking damage to the master negattve. The postttve 
transparency by-product often represen ts an important 
capabi l ity of the process. 

Quick Access can be achieved at elevated temperature. 
A complete positive and negative image are available in 
one to two minutes at 120•F depending on materials used. 
A quite excellent positive image is available in the order ot 
10 seconds after lamination at a like temperature. 

Strong Image Base material is used. The Bimat base stock 
is Estar polyester film, an extremely strong and durable 
material. It permits the use of Bimat in conditions where 
high acceleration and shock loads are encountered, s~ch. as 
in rapid frame advance mechanisms or htgh speed wtndtng 
equipment. 

Film suitable for processing with Bimat are restricted to 
those types wh ich possess relatively thin and hardened coat­
ings. The Eastman Kodak Company wil l recommend any of 
a number of different film and Bimat imbibant types de­
pend ing on the application. Whi le some degree of develop­
ment and fixation reactions would undoubtedly occur be­
tween Bimat and any film, satisfactory image formation, 
negative clearing, gel stabi lity, and so on, wil l be present 
only when the film emulsion and Bimat solution formula 
are matched at the time of manufacture. 

CAPABILITI ES 

A dramatic example of the capabilities of Bimat for re-
'dur.tion in complexity of processing equipment is manifested 
in the portable windup type processing unit shown in Figure 
2. This simple box, not more than 1 ft. high, can process 
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FIGURE 2: A complete Bimat film processor. Ro ll on left is Bimat. 

short lengths of certain fi lms in either 35 mm or ?O mm 
width, can produce sensitometrically contro.lled images. ~an 
yie ld a positive transparent print along wtth . the negattve 
film, has a total capacity of 100 ft. , and requtres no dark­
room, sink or other accessory faci lity or materials. Nega­
tive fi lm, withdrawn from a standard 35 or 70 mm cassette, 
is wound tigh tly w ith Bimat drawn from a 100 ft. supply 
spool onto a take-up spind le equipped with a spring 
loaded builder roller. The materials are left for 15 to 20 
minutes for the process to take place. The film and Bimat 
are cut and separated as they are pulled from the core, 
and hung up to dry. Both wil l dry in low rel ative humidity 
air and will remain quite stable. The Bimat image surface, 
however, is hygroscopic in air above 30% RH unless washed. 

FIGURE 3: Deta il s inside the Bimat processor. 

DESIGN CONSIDERATIONS 
Even in such a simple device a number of design con­

siderations are importan t. As can be seen in Figure 3, there 
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are two flanged guide rollers around one of which each 
of the materials passes to assure alignment prior to lamina­
tion and to produce a proper entrance angle of the two 
materials to the laminating point. Care in selecting the 
location of the builder roller must be exercised to avoid 
the possibility of the materials either contacting before 
being squeezed together by the laminating roller, or the 
sandwich being bent over a different radius after it is 
formed. Violation of the latter would cause relative slip­
page of the two materials which could degrade the posi­
tive image severely or physical ly damage the emulsion. 
In the former case, the entrapment of air between the 
layers must be avoided by causing the materials to be 
pressed firmly and uniformly together at the time of first 
contact. These conditions must hold over the range of 
radius change on the take-up core as the materials are 
wound up. 

Additionally, some provision for convenient threading and 
starting of the unit must be made. For example, tape will not 
stick to active Bimat. In this case, the Bimat is started on the 
core with a full turn to lock it on, and the film is then 
stuck to the Bimat carefully placed in alignment at the edges. 

Protection of the Bimat on the supply core is desirable if 
the materials will not be completely consumed w ithin a 
few hours after opening the package. This can be ac­
compl ished by providing spool f langes with resi lient foam 
plastice inner surfaces to seal the edges of the supply roll 
of Bimat and thus retard the rate of drying out before use. 

When such a device is put to serious use, it is found 
that hanging the materials up to dry presents a number o f 
problems. First, there are two strips, both tacky. One must 
hold them up high to prevent them from dragging on the 
floor. Sin ce both hands are occupied, one may have dif­
ficulty in getting either one over a suitable hook or clothes 
l ine without damaging it, provided a suitable one can be 
prepared. If ei ther are rolled loosely, they wil l almost 
immediately stick to themselves and tear when they are 
unrolled. 

This dilemma can be solved n icely by equipmen t design. 
Kodak offers a material known as Dry Cover Sheet which 
consists of a 2.5 mil Estar film with a gel coating on one 
side. If it is firmly laminated to the Bimat Film after separa­
tion from the processed negative, it will adhere and protect 
the tacky image surface. The sandwich thus formed is 
capable of being handled almost immediately and may 
be spooled and run through readout equipmen t without 
difficulty. The entrapped chemicals do stain in 10 to 12 
days, however, and so the cover-sheeted positive must be 
considered as a temporary or short term proof. 

The negative must be washed and dried for perma­
nence. It may be protected from adhering to itsel f by wind­
ing tightly, carefully excluding air with a builder roller. 
A hand operated unit with a capacity of 100 ft. which 
rewinds the negative and laminates the cover sheet to the 
positive after processing is now being completed. Other 
similar equipment in various forms are available on the 
market. 

AUTOMATI C PROGRAMMED-DATA RECORDING 

Another class of equipment is that for automatic record­
ing of programmed data with short access time to the 
processed image. Some of this equipment, built by Photo­
mechanisms, Inc., has been used for recording of pictorial 
data telemetered over long distances and displayed on a 
cathode ray tube (CRT). In these machines, the exposed 
film is laminated continuously with Bimat and the sand­
wich is passed at a constant rate through an oven to main­
ta in the elevated temperature for about 90 seconds. The 
materials are then separated and passed through washing 
or o ther protecting treatments and onto spools. These 
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FIGURE 4: Nimbus weather satellite ground station equipment. 

units provide complete dry-to-dry processing, give access 
in the order of 5 minutes, and yield both an archival nega­
tive and an expendable quick-look positive. In some cases, 
viewing of the images immediately after development is 
provided for monitoring purposes. 

Certainly this type of equipment is not justified by its 
small size or low cost. In one case a 6 foot diameter wheel 
was used to convey the laminated sandwich over a 16 ft. 
portion of its circum ference before separation and washing. 
It is justified by the simpl ified handling of processing ma­
terials, there being no separate developer or fixer involved; 
the high degree of sensitometric con trol imparted to the 
negative, it being necessary to gain su bject data from film 
density measurements; the si multaneous generation of a 

:..-
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FI GURE 5: Upper section of Nimbus processor showing Bimat supply 
container (center), laminating rollers (to left of container), 
negative film viewer (top left), and camera section (right). 
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proof-type pos1llve record for quick analysi s; and the rela­
tively quick access available through elevated temperature 
Bimat processing. 

Figure 4 shows a front view o f equipment generated for 
the Nimbus weather satellite ground station equipment at 
NASA's Goddard Space Flight Center. Figures 5 and 6 show 
the upper and lower sections respectively with the front 
doors open. The film is exposed in a camera sec ti on located 
in th e right hand half of the upper unit. The lens projects 
the CRT d isplay onto 70 mm film along wi th the separate 
image of an identifyin g caption . The film is advan ced regu­
larly, one frame at a time and forms a loop be low the 
pulldown sprocket. The film is then metered continuously 
into the Bimat processing section and lami nated with the 
Bimat at the en trance to a 30 inch long straight path oven. 
At a rate of 20 in. per minute, th is provides the full 90 
seconds o f process ing time required at a temperature of 
120°F. 

ww. ~ 0 

FIGURE 6: Lower section oi Nimbus processor showing processing 
tunne l. wash tank (lower left), cover sheet supply spoo l 
(black), and positive image takeup fright). 

At the exi t oi the heated tunnel , the two materi als are 
separated. The Bimat is relaminated with cover sheet, moved 
across J light table io r magniiied viewing, and spooled 
up. The negative film takes a double pass through wash 
water and moves through J warm air dryer and a magnified 
viewer on its wily to the tJke-up spool. 

The number oi important design considera tions in the 
manuiaclure o f this type oi equ ipment is, of course, very 
much higher than in the small portable unit. Many are 
related to the use oi the materials at elevated temperature. 
Some are rel ;lted to the greater number of functions per­
formed, the strai gh t path iorm oi the processing section, 
and the con tinuous drive nature o i film movement. A few 
of the more importan t iactors are descri bed ior the benefit 
of those interes ted. 

Pro tection of the Bimat supply roll was necessa ry due to 
the intermi tten t intended use o i the equipment. It is 
operated for about 10 minutes during each orbit of the 
sa tellite and placed on standby for the remaining one hour 
and 20 minute~. A closed container with roll edge sea ls 
was used, providing only a slit exit for the Bimat. 

Because the positive and nega tive materia ls will "bake 
together" or dry ou t Jnd adhe1·e at elevated temperature 
if allowed to remJin stati onary too long, a low speed 
"creep" lranspo1t drive is maintained acti ve at all limes. 
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This brings fresh Bimat constantly into readi ness for lamina­
tion and avoids creating the adhering condition. Rates for 
creep as low as 0.5 in. per minute can be used. 

Temperature limits must be observed to assure comple­
tion of the process in the available 90 seconds on the low 
end and to avoid exceeding the gel melting point o r 
elevating the fog level too mu ch at the high end. A so lid 
state thermister temperature sensor and regu lator of ou r 
own design was u tilized very successfully. 

Care to avoid bend ing the sandwich after lamination was 
taken as well as to assure the proper entrance angles. The 
laminating roller was gimbaled on one axis to assu re uni ­
fo rm pressure across the line of contact. Careful al ignment 
and stiff design of the rollers were necessary to assu re 
p roper tracking of the ma terials. 

Tensions in the two bands were carefully con trolled to 
avoid shear stresses in the sandwiches and to prevent ex­
cess force on the film metering sprocket teeth. Separate 
film takeup drives were used, one of which was com­
pletely isolated by a closed drive loop which started and 
ended with synchronized sprocke ts. 

Simple and rapid thread ing of the unit is important. Con­
siderable attention was given to th is and al ignment aids for 
use during threading were included. 

The use of Bimat in thi s system was intended to provide 
an on-li ne photographic processing system wh ich would 
fit into the electronic equipment or computer environment. 
There is evidence that electron ic techn icians are finding 
the servicing and operat ing requ irements of the Bimat 
sys tem withi n th eir capabil i ties . Th is may, in time, prove 
to be a strong asset to the process. 

CONCLUSION 

Bima l is gradually ca rving a place fo r i tse l f in the over­
all fi lm p rocessing picture. Certainly there is little com­
petition for th is type of processing in airborne or satell i te 
environments where the direction and magnitude of gravity 
is unpredictable. It offers great potential in field portable 
processing equipment where the supply of fresh materials 
can be main tained. The high quality and rapid access 
capabili ty o f the positive image alone presents very inter­
es ting possib ilities. W here both positive and negative images 
are necessary, especia lly where access ti me is important, 
Bimat should also be given serious cons ideration. There 
remains a fertile area for im agination and skill in the de­
velopment of new hardware to exploit thi s modern and 
unique process ing technique. 
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. The relative legibility of Leroy and 

Lincoln/Mitre alphanumeric symbols 

by D IANA j . SHOWMAN 
The Mi t re Corporat ion 
Bedford, Massachuset ts 

/This paper is based on the author's recent report, entilled. " Studies 
in Oispl.1y Symbol Legibility: X. The Relative Legibilit)' of LerO)' and 
Lincoln/Mitre Alphanumeric S1•mbols". The lull reference is cited un­
der Reference 1, at the end of the paper./ 

ABSTRACT 

The legibility o f standard Leroy alphanumeric 
symbols was compared with that of a new font. 
the Lincoln/Mitre (LIM) fonl. Legibility was test ­
ed by having human subjects attempt to identi­
fy the symbols when shown one at a lime for a 
brief exposure period. The LIM font was found 
to be more legible than the Leroy. ll is recom­
mended that the LIM font be used in solid­
stroke displays, and that i t be tested for differenl 
types of displays. 

INTRO DUCTION 

A set of alphanumeric symbols (letters and numera ls) which 
is known to be legible in d i f ferent kinds of visual d isp lays 
would be usefu l in many systems. Su ch a symbol font, or 

style, would reta in good legib il i ty w hether bei ng displayed 
on a te levis ion monitor, a beam-writing cathode ray tube, 
a prin ter, or a large board display. The font's legib il i ty is 
best tested by having human subjects attempt to identify 
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the symbols, or otherwise read something printed with the 
symbols. One way of determining the legibility of a set 
of alphanumerics is to expose the symbols briefly to sub­
jects one at a time, and to record the errors made for each 
symbol shown. The font's legibility is shown by the total 
errors made, and specific confusions of one symbol with 
another suggest design changes to improve symbol clarity. 
At Mitre, many legibi lity tests have been made of severa l 
different fonts,2• '1• •. and 5 and an attempt is being made to 
develop a fon t of more universal application. 

In this attempt, a font which has been successively modi­
fied in earlier work has been tested by comparing i t with 
standard Leroy, a font known to have good legibil i ty (Figu re 
1 ). The font tested (hereafter referred to as the Lin coln/ 
Mitre, or LIM, font ; see Fi gure 1) is simil ar to that designed 
by Harris, et a/., at M.I.T.'s Lincoln Labora tory for the Char­
actron tube". Design changes in the Q, 8, I, C, 2, and 0, 
wh ich were suggested by other work at Li ncoln Laboratory 
and at Mitre, were included in the LIM font. 

In an earlier experiment at Mitre~, eleven letters and 
numbers (B, C, G,l, 0 , Q, S, 1, 5, 8, and 0) and the dollar sign 
from the Leroy and the LIM fonts were tested under con­
ditions similar to those of the experiment reported in this 
paper ; many more errors were made with the Leroy than 

FIGURE 1 : The Leroy alphanumerics (top) and the Lincoln/Mi tre al­
phanumerics (bottom) shown in the experi ment. 

with the Lincoln /Mitre symbols. This result suggested com­
paring the two fonts using all 36 alphanumerics, and indi­
ca ted that the Lincoln/Mitre font wou ld be a good choice 
to begin wi th in designing a fon t legible in many kinds of 
displays. The detai ls of the experiment co mparing the 36 
alphanumeri cs (cap ital letters and numerals) of the Leroy 
font wi th those o f the LIM font are reported below. 

APPARATUS 

Each set of alphanumerics was photographed on a 35 mm 
strip of high contrast film , with one symbol per frame. One 
film strip with 180 symbols was made for each font. The 
symbols had a hei ght to stroke-width ratio of approximately 
6 to 1, and a height-to-width ratio of approximately 4 to 3. 
Symbols were clear wi th the rest of each frame opaque. 

The symbols were shown in a tachistoscope (Figure 2). 
At one end of the tachistoscope, the film passed from one 
reel to another behind an opening just large enough to 
expose one symbol. A mechanical shutter was mounted be­
tween the film and a ba ttery operated, in candescent light. 
The shutter was activated when the subject pressed a but­
ton, and allowed a 10 mill isecond exposure o f the symbol. 
The height of each symbol subtended approximately 16 
minutes of arc at the subject's eyes. The image of the back­
ground (wh ich was a rectangle of white styrofoam) was re-
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FIGURE 2: The tachistoscope used to expose the symbols to the 
subjects. 

fleeted by a beam-splitter through which the subject could 
see the symbol ; the symbol thus appeared to be superim­
posed on the background. The background brightness was 
held constant at 1 ft-L, and the brightness of the symbol 
was either 10, 8, 6, or 4 ft- L. The symbol brightness was 
held constant throughout each session. The brightness of 
symbol and background were measured through the eye 
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SYMBOL BRIGHTNESS IN FT. LAMBERTS 
FIGURE 3 : Percent error at each symbol bri ghtness. There were 1620 

observations for each point. 
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piece of the tachistoscope wi th a ca librated Spectra Bright­
ness Spot Meter before and after each experimental session. 
Symbol brightness did not vary more than ± .4 ft-L, nor 
the background brightness more than ± .1 ft-L, from the 
stated va lues. 

PROCEDURE 
The subjects were nine Mitre employees who scored at 

least 20/20 for both near and far acuity, either corrected or 
uncorrected, in the Bausch and Lomb Ortho-Rater. No sub­
ject had an extreme phoria score or was color bl ind. 

Symbols were shown one at a time to each subject. 
Each of the 36 symbols appeared 5 times at random w ith 
respect to alphabetic or numeric order on each fi lm strip. 
In each experimen tal session, the subject saw all of the 180 
symbols on one film strip. By advancing the fi lm either one 
or two frames at a time, and by beginning at either end 
of the film strip, the experimenter showed the symbols of 
each font in four different random sequences in the fou r 
sessions with that font. The subject was given a photograph 
of the alphanumerics to be seen in each session, and could 
refer to it at any time during the session. The subject pressed 
his button when his eyes were fixated on the background 
and he was ready to see each symbol. After each symbol 
exposure he was requi red to identi fy the symbol shown, 
guessing if he was not sure, and his errors were recorded. 
Three short rests were given in each session, dividing the 
session into quarters. Four subjects saw the L/M font at 
10, 8, 6, and 4 ft-L in four successive sessions, and then the 
Leroy at 10, 8, 6, and 4 ft- L; five subjects saw Leroy f irst, 

and then LIM. Each subject, therefore, was tested in eight 
experimental sessions, with no more than two sessions for 
each subject per day. For each font at each symbol brigh t­
ness value, there were 1620 symbol exposures (one session 
with each of nine subjects, and 180 symbols per subject 
per session). 

RESULTS AND CONCLUSIONS 

Figure 3 shows the percent error as a function of symbol 
brightness for both fonts. At each value of brightness, few­
er errors were made wi th the Li ncoln/M itre font than with 
the Leroy font. At each brigh tness val ue, each subject's 
error score on LIM was subtracted from his score on Leroy, 
and for each brightness value, a one-tailed, correlated t 
test of the difference in errors between fon ts was done. 
At 4 ft-L, the difference in erro~s between Leroy and L/M 
was not statistically significant. At 6 and 8 ft-L, the differ­
ences were significant at the 5% level. At 10 ft-L, the dif­
ference was signifi cant at the 1% level. 

The distributions of errors for both fonts at 4 ft-L are 
shown in Tables 1 and 2. The errors at each b rightness level 
are discussed in greater detail in the earlier paper1

• 

In summary, the results were as follows: 
1. Fewer errors were made at each symbol brightness 

value with LIM than with Leroy. This finding agrees 
wi th that o f the 12 symbol study described earl ier. 3 

• 

2. At 8 and 10 ft-L, the error rate w ith LIM was very low; 
with Leroy it was higher, and was no better at 10 than 
at 8 ft-L. 

Character Called 

e 
~ 

.c 
Cll 

~ 
QJ 

"' 0 

"' ~ 
"' .c 
u 

A R r. D E F G H T. J K L M N 0 p Q R 

A 1 
B 1 2 
c 121 2 2 
D 1 4 2 
E 
F 
G lli _1 

H 3 
I 
J 
K 2 
L 
M 2 1 
N l 1 1 
0 _!!c 3 ILQ 
p 1 
q_ _1 ~ 1 _4 
R 1 
s 1 
T 2 
u 1 
v 
w 
X 1 
y 

6 
1 2 
2 
3 1 
4 

s T u v w X y ~ 1 

1 

2 
1 1 1 

1 

.1 2 
1 l 

1 1 

2 
_1 

1 

1 
1 

2 3 4 5 6 
1 

2 
1 

1 1 

1 

1 

6 

3 

1 
1 

7 8 9 

5 

l 

l 

_1 

1 

.1. 

1 

1 

1 

1 

_1 

...l 

...l 

L 
2 
ll 
26 

9 
2 
0 
5 
5 
4 
l 
3 
0 
7 
5 

17 
2 
9 
1 
7 
4 
1 
2 
1 
l 
2 
3 
3 
3 
4 
l 

10 
14 

0 
23 

7 
3 

L o 15 15 1 o 2 3 7 1 5 o 3 o o 1 14 o 19 7 4 2 5 1 3 2 3 2 2 7 7 o 7 12 3 5 1 12 198 

5 3 1 2 2 2 
6 !..!i 7 1 1 1 
7 
8 12 l .l 2 6 1 
9 2 1 1 1 1 ...1 
0 2 l 

TABLE 1: Confusion matrix showing errors with Leroy at 4 ft-L for n ine subjects, one session each. Each symbol was shown 45 times (five times 
to each of n ine subjects) . 
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r ----
Character Called 

K• 1 ·, 1 3 

L 1 1 
M 0 

1 1 
N fi 11 
0 5 4 
p l 1 

L O 3 2 214 8 0 9 25 0121 6 D 8 7 0 2 0 0 3 2 12 6 13 4 1 5 4 7 9 1 19 162 

TABLE 2: Con fusion matrix showing errors w ith liM at 4 f t-L for n ine subjects, one session each. Each symbol was shown 45 t imes (five tim es to 
each of nine subjects). 

3. The differences in number of errors between fonts 
were statistically significant (according to t tests) at 
6, 8, and 10 ft- L. 

4. A higher proportion o f the error was concentrated in 
fewer confusions with Leroy than with LIM. 

The conclusions are as fol lows: 
1 . Th e LIM font is more legible than the Leroy font, and 
2. The LIM symbols, Z, 2, F, P, 0 , Q , G, S, and 5 may 

need to be modified if errors are to be further re­
duced. 

RECOMMENDATIONS 
The lower error rate and the greater scattering of errors 

suggest that, for different di splays, the LIM font is a better 
choice than a standard font similar to Leroy. At th e same 
time the concentrat ions o f errors found for LIM indicate 
that 'the font may be improved further by changing the sym­
bols most o ften confused. It may not be necessary to change 
al l of these symbols in order to reduce confusions among 
them. A test of the improved font can be made, but before 
any symbols are modified , i t seems wise to col lect more 
data on inter-symbol confusions when the font is tested 
under conditions that occur in different types of displays. 

It is recomm ended that th e LIM font be used when im­
proved legibil i ty is desired in displays using solid-s troke 
numerals and capital letters. 
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INTRODUCTION 
Energy transfer in illumination and electronic viewing or 

imaging systems takes place from the light source to the 
scene or object to the photosensitive surface of the imaging 
device, w hile the light is reflected from the object and 
finally through the photosensor and imaging device electro 
optical process to the output electrode, amplifier and dis­
play. The performance of this last leg of the electronic imag­
ing process by the variety o f available ph otosensitive devices 
is limited primarily by the finite number of light quanta and 
the quantum efficiency or absorption coefficient of the pri­
mary photoprocess. Any structural or electro-optical defects 
are more or less removable and are not fundamental limita­
tions. 

A particular photosensor device surveying a scene with 
a certain scene brightness through an optical system and 
during a given exposure time is irradiated by a finite number 
of light quanta. A number of discrete bits of information 
is furnished during the exposure time through the sensing 
device in form of light quanta, counted and determined in 
number and distribution. The conversion of this light quanta 
into bits is accomp lished with a certa in arithmetic. 

Characteristics of photosensors 
by G. T. NAGY 

Nort ronics Division 
Northrop Corporation 
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Most visual or imaging processes whether electrical like 
in TV pick-up tubes, chemical li ke photographic film or bio­
logical like the human eye are simple counting processes. 
Although those electrical, chemical or biological imaging 
concepts operate on different principles, they do possess 
one concept in common, some means of counting the inci­
dent of light quanta. Electro optical photosensor devices 
convert the light quanta into photoelectrons and count the 
number of electrons in measuring output voltage or current. 
Photographic or chemical process converts light quanta in­
to granules of si lver on emulsion of photographic plates 
forming a pattern of opaqueness. The number and density 
of those si lver granules corresponds to the incident light 
quanta. The human eye produces nerve pulses by convert­
ing'a smal l portion of the incident light quanta. The br.ain 
does; the counting by estimating the original light quanta, 
their arri val frequency and their distribution. 

This paper concerns the electronic imaging processes, 
electro optical photosensitive devices and wherein this 
process differs from other visual systems by the arrange­
ment of the received information. It uses the scanning pro­
cess for accepting the bits of information and distributes 
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them one at a time into thei r proper sequence to recon­
struct the image. 

The particular electro optical imaging devices in mind 
are the two well-known TV tubes, the photoconductive 
vidicon tube and the photoemissive orthicon tube, and a 
relatively new device which utilizes the advantages of both 
the vidicon and orthicon tubes, the French CSF-developed 
TIAM* tube, and the Westi nghouse-developed SEC** tube. 

IMAGING DEVICES 

Vidicon Tube 
The vidicon tube photosensitive faceplate consists o f a 

thin layer of photoconductive material. The construction 
of the well-known camera tube is shown in Figure 1. The 
tube sensitivity is a function of the photoconductive coat­
ing characteristic as well as the signal electrode voltage. 
Dark current increases with signal electrode voltage and 
presents problems in normal operation if it is not uni­
form across the photoconductive surface. Since it is tem­
perature sensitive the tube transfer characteristic is also 
temperature dependent. Light transfer characteristic signal 
output current as a function of faceplate illumination is 
show n in Figure 2. The slope of the curve gives the aver­
age gamma of the tube (gamma = 0.65). Other character­
istics are the foflowing: 

Spectral response characteristic is shown in Figure 3. 
Signal to noise ratio = 300 
Medi·um sensitivity 
Maximum output current= 0.35 .uamp. 

FIGURE 1: Vidicon tube. 
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FIGURE 2: Vidicon tube transfer characteristic. 

*Tube Image Analiseur Memoire (CSF, France, and Warn ecke, 
Chicago) 

••secondary Electron Conduction (Westinghouse) 
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/mage Orthicon Tube 
The image orth icon tube is a photoemissive device with 

a photocathode at the photosensitive faceplate, with a 
single or multiple image intensifier at the primary photo-
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FIGURE 3: Spect ral sensitivity characteri stics of a typical vidicon. 

FIGURE 4 : Image orthicon tube. 
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process and a photomultiplier for ampli fica tion of the out­
put signal. The construction of a simple image orthicon 
tube is shown in Figu re 4. The transfer characteristic is 
linear below saturation level w ithout multiple image in­
tensifier and nonlinear wi th mu ltiple photomultiplier. Fig­
ures 5 and 6.) The advantage of the photomultiplier is the 
high gain of the output signal however it increases the 
internal noise and the signal to noise ratio is a function 
of the faceplate illumination light level. 

The tube is very sensitive to operating position. Accord­
ing to the manufactu rers speci fications, the tube shou ld 
never be operated in a vertical position nor in any other 
position where the axis of the tube with the base up 
makes an angle of less than 20 degrees with the vertical. 
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FIGURE 5: Image orthi con transfer characteristic. 
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FIGURE 6: Transfer characteristic, image intensi fier orth icon RCA 
C74003 . 

Other characteristics are : 
Maximum signal output cu rrent =. 5-10 .uamp 
Signal to noise ratio = 35 
Very high sensitivity 

TIAM or SEC Tubes 
These new types of photoemissive devices are a combina­

tion of the image orthicon and the vid icon tubes with an 
EB IC or SEC target. Because of this combination, i t com­
bines the sensitiv ity of the image orthicon, the size of the 
vidicon, and the noise-free signal amplification of the tar-. 
get system. The transfer characteristic (Fig. 9) is linear from 
the detectable signal level to satu ration and has a unity 
gamma value. 
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The construction of the TIAM tube is shown in Figure 7, 
and the SEC tube, in Figure 8. 

FIGURE 7: TIAM tube 8061 . 

FIGURE 8 : SEC tube WX-5419 . 
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FIGURE 9: TIAM tube transfer characteristic. 

Th is photosensor device has a number of characteris tics 
giving performance superior to those of the orthicon and 
vidicon tubes. The most significant difference bes ides the 
high sensitivity is the signal-to-noise ratio. 

For the image orthicon tube the signal-to-noise ratio is 

( l) 
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where K is a constant relative to the photocathode charac­
teristic 

i.h is photoelectric current 
ll is secondary emission rat io 
M is modulation ratio (ra tio of beam current incident 

to photomul tipl ier to beam current from electron 
gun) 

For the TI AM tube 

~ = K.JT: ~ W 
NTiam 1- M 

(2) 

where K and M are essentially the same as for the image 
orthicon 

i. is electron beam current 
Since the K constant is the same in both relations and 

M is usually qui te small, these terms cancel each other. 
Normally, at image orthicon, i.h = 10-14 amp and at the 
TIAM, ie = 10-o amp. The secondary emission ratio, ll, has 
the val ue 4. 
A lso, 

s 
NTiam _/ ic == 5000 --r- = " iph (5- l} 
N IO 

(3) 

This is a rough theoretica l calculat ion but, considering the 
way in w hich gain is ach ieved in the TIAM tu be, it has 
rea listic value. The experim enta l results received from th e 
manufacturer shows a minimum signal-to-no ise ratio factor 
of 1000 - that of the im age orthicon tube at the same 
sensit ivity level. Other characteri stics are: 

Signa l-to-no ise ratio = 2000-5000 
Sensit ivi ty is very high 
Maximum output curren t is 1-5 ~tamp 

THE IDEAL PHOTOSENSOR 
In the fo llowing derivations, ideal performance is as­

sumed in the sense that the photosensing device is able 
to count each absorbed light quantum. 

Consider a pho tosensor with a side dimension d, or a 
square elemen t of a photosensor surface of a p ick-up tube 
device w ith side length d. Consider also an average light 
quanta N, wh ich the d2 area absorbs during exposure 
time t. This absorp tion is a random process and the de­
viation from the average is the rms val ue vN. Because of 
this deviation, the N average value accuracy is limited to 
the smallest detectable increment of N, which is deno ted 
by ~N. Because the deviation as a val ue ~the incre­
ment is also o f the order of vN. 

The geometric relation between object, sensor and op­
ti cs is shown in Fig. 10. In this arrangement the scene bright­
ness is B, the threshold contrast is C, the elemental area of 
the photosensor is d2, and the angle subtended by d at 
the lens is a. 

FIGURE 10: Geometric relations. 
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The light quanta arnvmg from the scene constitu te the 
scene brightness, given by 

B = J'i (4) 

The threshold contrast in terms of the light quantum de­
via tion is 

{5) 

From Equations 4 and 5, 

(6) 

o r 

(7) 

W i th evaluation of the constant, Eq. 7 is already a char­
acteristic equation for the ideal photosensor. It can be 
seen that the smallest angular size that can be resolved, 
is a, and that the threshold contrast or half-tone discrimi­
nation is p roportional to the square root of the b righ tness_ 
Furthermore, with two of the three parameters specified, 
the th reshold value of the th i rd is determined. For example, 
knowing the scene brightness B and the cohtrast C gives 
the smallest angu lar size a which can be resolved or, 
given angular size and contras t, the minim um scene bright­
ness is determined. The only condi tion attached to the 
validity of Eq. 7 is the assumption that all of the light 
quanta be counted, or in other words that the absorption 
coefficient be unity and the d istri bu tion function of the 
random process known. This basic function is then equally 
appl icable to the eye, pho tograph ic film, or electro-optical 
sensors. 

One fact has to be set straight. Whatever happens sub­
sequent to the primary photoprocess can only deteriorate 
or, at best, maintain the performance set by the basic 
terms of Eq. 7. Subsequent elements can not improve per­
formance. This can be seen also if one considers that the 
performance is limited only by the statistical fluctuation in 
the rate of absorption of light quanta - or, in o ther words, 
by the signal-to-noise ratio. 

From Figure 10, the rate at which light quan ta are radi ­
ated from the scene is No/ft2 /sec, which gives a total num­
ber of light quanta radia ted Noh2 from the element area 
of the scene h2 per second. With a Lambert d istribution 
the number of light quanta passing th rough the lens per 
second is Noh2 sin2¢. Since from geometry the same light 
quan ta is incident on the d 2 area of the pho tosensor, the 
number of light quanta absorbed by the photosurface is 

(8) 

w here 0 is the absorption coefficient or quantum efficiency 
of the photosensitive surface and t is the exposure time. 

Again, from geometric rel ations, h = ~d, sincp= _Q_ and 
H 2A 

d Substituting these values in E q. 7, the absorbed "'= H'. 
light quanta ar e 

(9) 

if a is in minutes of arc and D in inches. For the light 
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quantum one lumen of visible light equals 1.3 x 1016 

No 
quanta/sec, the radiated scene brightness, B = 

1.3 X 1016 

f t-lamberts. Substituting these values in Eq. 9 yields 

N = 2 B d2 tO oc
2 X 10 6 

and 

B = 5 N x 10-7 ft-lambert 
D2 

t e "' 2 

{lO) 

{11) 

Now may be determined one of the basic limitations o f 
the photoprocess, the signal-to-noise ratio. From Eq. 5, 
this is a constant which re lates the thereshold contrast to 

~ . Let's denote for this constant " r" . From experi ­

mental data the useful low value of constant " r" is 5. Sub­
rz 

stituting Eq. 5 the value of the light quantum N = e 
into Eq. 11 and transposing y ields 

2 
B C2 oc 2 = 5 _r_ X 10-7 

(12) 
D2 te 

which completes the form of the characteristic equation . 
~B 

The contrast expressed in percent values C = -
8
- x 100 

the Eq. 12 can be w ritten 

2 
BC2 oc2 = 5 _r_ X 10· 3 

D2+0 
(13) 

It is obvious that the ideal and real photosensing de­
vice performances can be differentiated by one parameter 
only - the quantum efficiency. For this statement Eq. 13 
has been rewritten as 

(14) 

If i t is an ideal photosensor device (i.e., if all the inci­
dent and absorbed light quanta are counted), the value 
of the quantum efficiency 0 as determined by Eq. 14 is 
the actual quantum efficiency of the primary photoprocess. 
A non-ideal device, however, which can not count all the 
absorbed light quanta by the primary photoprocess, will 

FIGURE 11 : Performance curves with parameter values of the human 
eye. 
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FIGURE 12: Performance curves of photosensor devices. 

have a quantum efficiency lower than the primary photo­
process. 

Equation 14 defines an absolute performance scale for 
evaluating a photosensor. The quantum efficiency " 0" ex­
tends from 0 = 0 to 0 =1, where the value zero means 
no picture transmitted and the value 1 means ideal opera­
tion. In Eq. 14 are five parameters: 
1. Scene brightness B (ft.- lambert) 

~ B 
2. Contrast of the object, C = -

8
- x 100 percent 

3. Angular size of the object or scene element, a (minutes 
of arc) 

4. Lens diameter, D (inches) 
5. Exposu re time, t (sec) 

When four of these are specified, the threshold value o f 
the fifth is given by Eq. 14. If all five parameters are given, 
the 0 quantum eff iciency is determ ined. As an example, a 
performance curve is shown in Fig. 11 with the parameter 
values of the human eye, where the quantum efficiency is 
1 percent, storage time 0.2 sec, and lens d iameter 0.3 in. 
For signal- to-noise ratio a value 5 was assumed. The dash­
dot line shows the contrast and smallest angular size that 
can be detected. 

For selected photosensor devices in comparison with an 
idea l device and the human eye, performance curves are 
illustrated in Fig. 12. The horizontal line indicates equal 
picture quali ty for all the presented photosensor devices. 

EFFICIENCY AND VO ICE 
The efficiency which converts a photon current into 

electron current at the photosurface is the quantum effi­
ciency 0, which is a function of the photon wavelength. 
Another commonly used measure of the photosensors is 
the sensitivity S measured in amp/watts. This differs from 0 
only by use of photon energy rather than a number: i.e., 

e (.\) =~ S(.\) 
eC 

{15) 

where h is the Planck constant and >.. the wavelength. 
Rewriting Equation 15, 

0(.\) = £b 7) (.\) (16) 

where 0 is the peak quantum efficiency of the photo-
D 

sensor and '1(>.. ) describes the variation in wavelength. The 
function '1(>..) is p lotted for th ree photocathode materials 
and a silicon photodetector in Fig. 13. 
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FIGURE 13 : Quantum efficiency of photocathodes. 

Besides the inherent operational speed of a photosensor 
and the speed limitation relating to the incident signal 
power, there is also a speed limitation relating to the noise. 
Photosensor noise arises from three sources: 

1. Dark current (leakage) 
2. Johnson noise 
3. Shot noise or statistical noise 

Dark Current 
If an e·• electron flow per second causes dark current in a 

detector, then during a bit time T an average of e• T = E• 
electrons are detected. Associated with this dark current 
is an rms noise current 

(17) 

si nce the noise current can be assumed to be random 
process. 

Johnson Noise 
This noise is associated mainly with conventiona l light 

sou rces. The current from a photosensor at the output 
flows through a load resistor, Rt., either directly or after 
after amplification at the target or photomu ltip lier. This 
resistor develops noise current depending on photosensor 
bandwidth, resistor value, and such environmenta l factors 
temperature. A theoretical value of noise current in a low­
noise resistor is 

i =~KT 
nj R T 

L 

(18) 

where K is the Boltzmann constant and T one bit time. 

Shot Noise 
Shot noise or statistical noise is associated with the signal 

itself and the random arrival of the photons which com­
pose the signal. Furthermore, it is associated with laser light 
sources. With a signal current i•, the average collected e lec­
trons per bit is 

E = i .!... • 
a s e 

The actual number of electrons, however, varies from bit to 
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bit with the rms deviation of E•. This fluctuation is the 
noise current 

i =!:.. vE ns 
1 

_ s 
(19) 

The total rms noise current at the load resistor is 

I = G (i + i d ) + i 1 n na n n 
(20) 

w here G is the gain of the photosensor processing system 
photomul tiplie•, target, or photodiode. For the photodiode, 
G = 1. The signal at the output is, of course, I· = i. G and 
the signal-to-noise ratio 

s 
N 

1 
(21) 

It is apparent from Eq. 21 that the major value of a 
photomultiplier lies in reducing the noise contributed to the 
load resistance. 

Substituting the expressions of Eq. 17, 18, and 19 into 
Eq. 21, 

~ ~~ ~ +k ~ R~~i;) ]·' (22) 
For a high-quality video signal readout, the ~ = 1 limit 

detectibi lity is not a useful definition. An acceptable mini­

mum value is ~ = 102, which gives an expression 
N 

The maximum bit reading rate,~ can be determined 

from Eq. 23. This requires the answer to three questions: 
1. What is the maximum available signal w ith a given 

light source-sensor combination? 
2. Is the signal current larger than the dark current 

(i. > i•)? 
3. Is 2KT/eR,. < G2 i.? 
The primary noise source (shot, leakage, or Johnson) 

is determined by answers to questions 2 and 3. The bit time 
T can be calculated with Eq. 23 and the determined noise 
source combined with i· signal cu rrent. The i. signal current 
for a light source-photosensor combination is a product of 
light radiance versus wavelength and the photosensor quan­
tum efficiency versus wavelength. 
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ABSTRACT 
The advent of electroluminescence (EL) made 
possible a new dimension of visual data presen­
tation. As a: display medium, EL readout devices 
offer almost limitless flexibility in customized 
presentation as well as those of the standard 
numeric, alphanumeric and solid area variety 
(Figure 1). Design advantages of the new all­
glass EL readout panel are manifold both from a 
manufacturing and a user viewpoint. . 

EXHAUST TUBE--

CONTACT PANEL 

FIGURE 1: Typical metal-glass EL readout panel designs. 

INTRODUCTION 

I 
CONDUCTIVE 

RUBBER 

In recent years interest in EL has risen sharply, particu larly 
by military and space agencies. By their inherent properties, 
EL readouts are particularly suited for military and aerospace 
type display appl ications. Their sol id state nature and con­
struction features assure stable performance under condi ­
tions of temperature and pressure extremes and, where suit­
ably mounted, to severe shock and vibration. With its sand­
wich panel-type compactness, the EL readout panel takes 
up only a minimum of valuable space. Besides consuming 
very little power, the units are relative ly light which is an 
important factor in airborne applications where total weight 
is critical. 
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EL readouts can be fashioned to provide most any type 
of display in various sizes and shapes. Also, they are not 
inherently subject to catastrophic failure as end-of-life is 
determined by the permissible decrease in light output in 
re lationship to ambient il lumination and other viewing con­
siderations. 

Sylvania, as one of the participants in the EL display f ield, 
has engaged in numerous programs to design, develop, and 
manufacture ruggedized hermetic units for stringent appli­
cations. For example, the units shown in Figu re 2 were de­
signed to MIL-STD 202 and 810 speci fications for moisture 
resistance, shock, vibration fatigue, vibration, thermal vac­
uum, saline atmosphere, temperature cycl ing and altitude. 
These units were used in such extra-terrestria l applications 
as the Lunar Excursion Module. 

ALUMINUM CHARACTERS 

LAYER 

Conduct ive 

Rubber 

GLASS FACE 

OPTICAL COATING 

CROSS-SECTION OF EL PANEL 

FIGURE 2: Basic construction of metal-glass EL readout panel. 

This paper presents two basic EL readout designs: e.g., 
the hermetically sealed metal-glass variety and the recently 
developed hermetically sealed all -glass unit. They are dis­
cussed along the lines of design, fabrication, development, 
in-house evaluation, and quality testing. 

METAL-GLASS DESIGN 
The metal-glass design utilizes an EL plastic matrix type 

of display stratum. This material offers the advantage of in­
creased brightness over the conventional ceramic matrix 
structure. Basically, manufacture of the unit involves essen-

41 



tially a three-step process consisting of the fabrication and 
seal ing of the facep late and contact panel subassemblies. 

The use of the plastic embedment material makes it es­
sential to provide complete environmental protection . The 
hermetic seal assures maximum protection against any de­
gradation from atmospheric contact. The specific steps in­
volved in the construction and subsequent seali ng of a 
typical metal-glass unit are illustrated in Figure 2. 

Construction 

To fabricate the faceplate, an optically coated glass plate 
is cut to size, shaped and coated with a transparent con­
ducting electrode of tin oxide. It is then joined to the face­
plate sealing frame by a glass frit furnace sealing operation. 

For the unit of Figure 2, in order to permit accommoda­
tion to an instrument panel, the faceplate assembly is sol­
dered to a mounting frame. The display stratum is then 
fabricated with successive deposition and curing of the 
electroluminescent and dielectric layers onto the transpar­
ent conductive electrode. Thickness, density and curing of 
these layers are controlled to provide an optimum com­
promise of life, brightness, and breakdown voltage. The 
device shown was designed for 115 volts RMS, 400 Hz 
operation with a peak voltage rating of 300 volts over the 
temperature range of - 55 to 85°C. 

The next step in fabricating the faceplate assembly is to 
deposit a segmented top electrode in a configuration cor­
responding to the display pattern desired ; i.e., 7 segment 
numeric, 9 segment alphanumeric, solid areas, and special 
symbols. 

To construct the contact panel subassembly, a metal back 
panel (a glass sealing alloy amenable to plating, soldering, 
and glass sealing operations) is cut and punched out for 
the necessary leads and shaped into the required configur­
ation. After an oxid izing step, leads are glassed into the 
appropriate holes. This operation is then followed with suit­
able cleaning and plating to optimize sealing. The upper 
portions of the leads, w hich are hollow, are then fitted with 
conductive rubber cylinders. These cylinders effect segment 
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FIGURE 3: Brightness vs. voltage at various frequencies fo r metal­
glass EL readout panel design. 
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to lead compression type contact when the faceplate and 
contact panels are mated together. 

The final operation in fabricating the metal-glass unit is 
the joining and seal ing of the two subassemblies. Prior to 
sealing, the panel is energized to assure proper registry of 
the conducting rubbers w ith corresponding electrode seg­
ments of the display. Once proper registry is assured the 
unit is then hermetically solder sealed, baked out, and 
burned in. The baking process provides added assurance 
against any presence of moisture, while the burn-in is a 
stabi lizing procedure. 

Specifications and Characteristics 

Performance of an EL readout panel is judged by such 
criteria as brightness, spectral em iss ion, contrast and li fe. 
Also, additional testing may be required to meet specific 
customer requirements. 

Brightness is a function of field strength across the di­
electric layer, and thus dependent upon voltage and fre­
quency. Brightness of the metal-glass unit as a function of 
voltage and frequency is shown in Figure 3. 

Spectral emission is a property of the phosphors that are 
used in the construction of the d isplay stra tum. The phos­
phors used w ill exhibit a peak emission of 5000 angstroms 
with an envelope as shown in Figure 6. 
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FIGURE 4: Typical spectral energy emission characteri stics for metal­
glass EL readou t panels. 
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An optimum contrast ratio of approximately 0.20 at 100 
FC ambient and 0.06 at 300 FC ambient for the metal-glass 
design is achieved using 60-70% transmission neutral dens­
ity gray glass for the facep late. Greater contrast is obtained 
through the use of lower transm ission glass or other appro­
priate techniques; however, light output is proportionately 
reduced. To minimize reflection, an anti-reflection coating 
is applied to the front surface of the faceplate. 

Li fe of an EL readou t panel is spel led out generally in 
terms of half life or the number of hours on li fe un til half 
the initial brightness is reached. Figure 5 depicts life of 
the metal-glass design at room temperatu re operation. The 
life curve is extended out to 4000 hours where the bright­
ness is approximately 30% of the original value. Half life 
is reached at approximately 1200 hours when operated at 
typical conditions o f 115 volts MS, 400 Hz. Tests show 
that the acceptable minimal viewing limits of EL readouts, 
in subdued ambient lighting, vary from 15-20% of initial 
light output for most applications. Since the drop-off curve 
for light output is relatively flat, a sl ight reduction in out­
put requirements will substantially prolong useful l ife. 

Testing 

The extensiveness of qualification testing is based primari ly 
on appl ication requirements. Typical environmental test cri­
teria fo r EL readouts as dictated by space and military agen­
cies are as fo llows : 

Shock- in accordance with M IL-E-1, Method 1041 (311 
g acceleration ; impulse duration approximately 0.5 
msec). 

Vibration Fatigue - in accordance with M.l L-E-1 , Method 
1031 , Subparagraph 7 (96 hours total, 32 hours in 
each of th ree (3) positions with frequency of 25 
±2 Hz at approximately 2V2 g). 

Vibration -- in accordance with MIL-E-1 , Method 1031 
(panels vibrated at 15 g, 40 Hz). 

Thermal Vacuum - 10·5 mm Hg. pressure (-25•c to 
+ 1oo·c at face of panel and 1 atmosphere at rear 
of panel). 

Saline Atmosphere- in accordance wi th M IL-STD-202C, 
Method 101, Condition B (5% salt solution) . 

Moisture Resistance - in accordance with M l L-STD-202C, 
Method 106 (moisture free at 100% relative hu­
midity w ith condensation). 

Temperature Cycling - in accordance with MIL-STD-
202C, Method 102A, Condition B. 

Altitude (Barometric Pressure)- in accordance with MI L­
STD-202C, Method 105C, Condition D. 

The hermetically sealed metal-glass concept is a fully de­
veloped technique of EL readou t panel design that has 
spawned qualified units for space agency and military ap­
pl ications. However, fabrication of this design, while amen­
able to glass sealing techniques has several shortcomings 
that have dictated the need for a new concept. 

With the metal-glass design the user is limited to small 
enclosures on the order of 1" x 5", 2" x 3", etc. This is due 
primari ly to the problem of oil canning of the contact 
panel in large displays when operated at high altitudes. 
This problem can result in loss of contact and/or fracture 
of the faceplate. One solution was to use several smaller 
panels instead of a large one; however, a new design con­
cept, permi tting the use of single, larger size diplay would 
be a more desirab le solution. 

Digit size w ith the metal-glass design is limited to 1/2" 
or more. Sizes less than 1/2" are extremely difficult to 
achieve due to the area requirements in sealing the pins 
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into the contact panel. Misregistry (misa lignment of con­
ducting rubbers with contacts), although to a much lesser 
degree, can also be a problem in the metal-glass unit. It 
may occur periodically during the final sealing operation 
due to slight displacements of the contact panel. 

ALL-GLASS DESIGN 

The all -glass design developed by Sylvania is an entirely 
new method of constructing an EL readout panel. W ith this 
new design, the undesi rab le short comings of the metal­
glass configuration have been el iminated. 

Whi le the meta l-glass un its used metal contact pins and 
metal sea ling frames, the new design is a complete glass 
construction with the connector p ins being the only metal 
present. Also el im inated are the conductive rubber contacts 
which provide a defin ite improvement in lamp reliabi lity. 

The new all -glass design is illustrated in Figure 6. As with 
the metal-glass unit, it incorporates a p lastic embedded 
phosphor layer. The entire lamp is constructed on the con­
tact panel and becomes an integral part of it. 

TRANSPARENT COND. ELECTRODE 
.-PHD!'iPHClR LAYER 

INSULATING LAYER 

FIGURE 6 : Prototype all-glass EL readout panel. 

Construction 

GLASS 

(and Meta l 
Pins ) 

With the al l-glass desi gn concept, the glass contact panel, 
with connector pins in place, is molded as one p iece (Fig­
ure 7). The inner glass surface, including the pins is ground 

FIGURE 7 : Basic construction of all-glass EL readout panel design. 
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flat and polished to simultaneously expose the pins and 
optimize flatness of the surface. The inside edges are shaped 
and metallized to facilitate subsequent sealing. The ex­
posed pins of the base are metallized (evaporation w ith 
al uminum) w ith the desired segmented electrode pattern. 
This process results in each active area becoming an in­
tegral part of its own connector pin, el iminating any reg­
istration problem that could occur as when the back elec­
trode and contact panels are separate en tities and must be 
fitted together. 

The next step is to deposite a high dielectric layer onto 
the base, covering the metallized segments. This dielectric 
or insu lating layer is then overlayed with the EL stratum 
w hich is in turn fixed wi th a top transparent conducting 
electrode to simultaneously permi t viewing and energizing 
of the panel. 

As for the metal-glass design, complete environmental 
protection is essential. To protect the whole assembly, a 
glass front panel with any required legends is p laced on 
the transparent conductor and sealed to the contact panel 
using a metal-solder technique. In less stringent d isplay ap­
pl ications, then the majority for space agencies and the 
military, a plastic seal may be used instead of metal-solder. 

Specifications and Characteristics 

To provide maximum reliability for the demanding en­
vironmental and operational conditions that may be en­
countered in space craft or other space agency or military 
app lications, the all -glass hermetically sea led EL readout 
panels are designed to rigid specifications. Performance o f 
the all -glass units is j udged by the same criteria as th e 
metal-glass devices; e.g., brightness, spectral emiss ion, con­
trast, and life. 

To date eva luation of prototype units reveal initial bright­
ness to be on the order of 25-30 FL at normal room am­
bient conditions w hen operated at 250 volts RMS, 400 Hz. 
Spectra l em ission is essentially the same as for the metal­
glass design; e.g., 5000 angstroms peak. However, the top 
electrodes filter out some of the wavelengths at the short 
wavelength end of the spectrum, thus alteri ng the shape 
of the envelope somewhat. Contrast, life and half life are 
also comparable to the metal-glass design. The all-glass de­
sign is amenable to 11 5 volts RMS operation as well as 250 
volts RMS. The permissible lower operati ng level is achieved 
by approp riate reduction in thickness of the EL and d i­
electric strata. 

Testing 

The extensiveness of testing is based primarily on app li­
cation requirements. Various prototypes have been sub­
jected to test criteria quite simi lar to that used for most of 
the metal-glass units. In all areas the new design proved 
fully satisfactory. 

For example, the hermetic seal was tested at simulated 
alti tudes of approximately 200,000 feet. A lso, units were 
subjected to thermal cycl ing to note the effect of gradual 
and large temperature excursion. Determ ination of the ef­
fects of the thermal cycling were then ascertained via the 
previous al titude test. The meta llized solder type seal with­
stood these tests successfully. 

The test criteria of thermal shock resistance of both seal 
and lamp strata was determined under conditions of ex­
posure to extremes in temperature ranging from -55°C 
upward to 85°C simulating actual usage in space. Reaction 
of the sea l and panel to these thermal excursions was then 
determined via humidity and altitude tes ts. Thermally cycled 
uni ts were subjected to 95% relative humidity in the fol­
lowing manner. They are brou ght up from a room ambien t 
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envi ronment to 71 oC and maintained at 95% relative hu­
midity over a two-hour period. They were subjected to 
these conditions for six hours. Then the temperature was 
gradually reduced to between 20°C to 38°C. The units re­
mained at this temperature for 16 hours w ith the relative 
humidity still held at 95%. This sequence constituted one 
cycle of ten cycles called for in M IL-STD-810. The fi nal test 
in this sequence was tha t of altitude testing where the all­
glass units were subjected to the previous thermal cycl ing 
humidity tests and then subjected to simulated 100,000 foot 
altitudes. 

CONCLUSION 
The all -glass design offers certain distinct advantages over 

the metal-glass EL readout panel. The prime advantage is 
the capabil i ty of larger area displays with one unit. This is 
due to the el imination of the facep late-frame sealing, oil 
canning problem peculiar to the metal-glass design. Sec­
ond ly, higher density arrays and smaller digit sizes are feas­
ible since the leads can be stacked closer together. 

With the el imination of the numerous conducting rub­
ber contacts, any possibility of misregistry is eliminated. In 
the new design, each active area becomes an integral part 
of its own connector pin and not separate entities as with 
the metal-glass methods. Also, there is an excellent match 
of the expansion characteristics of the faceplate and con­
tact panel assemblies which min imizes the possibil ities of 
unit fai lure during temperature excursions. 

The development of the all -glass EL readout panel has 
reached the stage where it is being offered for field use. 
The advantages o f the design are manifold both from a 
manufactu ring and user standpoint. 
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Huntington Station 
long Island, New York 

[The following paper was presented at an SPIE Seminar April 25-26, 
1966, un " The Human in the Photo-Opt ical System", and is presented 
here with the author's permission.] 

ABSTRACT 
When generating a display from a scale model 
for the realis tic presentation of a view as seen 
from an aircraft or spacecraft, compromises with 
the real life situation are inevitable. These occur 
both in the initial imaging lens and in the final 
display. Factors such as resolution, light in­
tensity and true perspective influence the imag­
ing characteristics, while problems of parallax 
and image brightness limit the realism of the dis­
play. Fortunately, the choice of the compromises 
provides acceptable performance for most simu­
lation systems. A typical simulation system is 
described and illustrated. 

INTRODUCTION 
In the simulation of the view seen from a spacecraft dur­
ing a docking operation or from a low flying or landing 
aircraft, the use of reduced scale models of three dimen­
sional form has proven to be a di rect and useful means 
of generating the display associated w ith the simulation 
system. The basic elements of a visual d isplay produced 
by this means are a model, an arti culated image forming 
lens system, a closed ci rcuit TV link and a d isplay. 

The method is also ·useful in situations where close 
proxim ity to the model is not required in which case a 
two dimensional model with appropriate art work often 
suffices for the simulation of a terrain. 
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MODEL SCALE 

A reduced scale model and an optical system to form 
a true perspective image, as seen by the observer in a real 
situation, requires that the entrance pupi l of the optical 
system be located at the point corresponding to the ob­
server's eye position relative to the reduced scale model. 
Thus the point of perspective or lookpoint of the image 
forming optica l system may move to a position quite close 
to the model in the case of a docking or touchdown 
maneuver. With a reduced sca le model, the size of the 
optical system entrance pupil, when sca led back up to the 
real life display, can cause problems of perspective and 
depth of f ield that detract from the effectiveness of the 
visual simulation. The display generated from such a 
camera image may be compared to the view seen by a 
one eyed giant with an eye pupil of several feet in d iameter. 
Fortunately the problems ot perspective and depth of field 
can be reduced to tolerable proportions for most app lica­
tions without seriously detracting from the realism of the 
simulation. 

OB LIQUE VIEWING 

In order to produce an image forming optical system in 
which the six degrees of freedom, three linear and three 
angular, are generated, the optical device and TV camera 
are provided with the means for translating in three ortho ­
gonal directions and the optical system is designed to in­
corporate prisms to produce yaw or heading, pitch and 
roll motions relative to the model. Within practica l limits, 
these motions or combinations of these motions could 
also be introduced by oblique optical techniques utilizing 
the Scheimpflug effect, which is a technique commonly 
used in rectifying obl ique aerial photographs, or elec­
tronically in TV l ink. However, a true und istorted perspec­
ti ve view is only obtained with a two dimensional model 
by these techniques. 

In addi tion to the realism required by the presen tation 
wi th respect to perspective, the demands on the image 
forming optical system include such factors as wide angular 
fields of view, adequate light gathering capabil ity, uni ­
formity of image brightness, good reso lution and depth 
of field. 

OPTICAL PICK-UPS 

Optical systems used to produce images fo r simulation 
have run the range from pin holes on one extreme to bug 

SCAN PRISM 

R~OMB 

eye lenses on the other. Between these extremes an optical 
system is described which provides an entrance pupil ex­
ternal to the lens to permit the use of articulation prisms 
ahead of its objective lens at the point of perspective 
or lookpoint. 

Whi le the pinhole provides infinite depth of field and 
a truly rectilinear image, its poor light gathering capabi li ty, 
illumination fall off at the edges and limi ted resolution 
restr ict its satisfacto ry utilization. At the opposite extreme, 
the bug eye lens provides an extremely w ide fie ld of 
view at the expense of considerable barrel distortion but 
its entrance pupi l is ill-defined and physically inside the 
lens envelope so that true perspective close to the model 
cannot be ob tained. As a compromise between the two 
extremes, a telecentric lens system has provided a satis­
factory solution for a number of simulation problems. In 
addi tion to providing a well defined and relatively small 
entrance pupil forward of the first lens element, a cho ice 
o f reasonably wide field angles may be obtained w ith 
resolutions substantia lly better than can be effectively 
uti lized in current closed circu it TV systems. A moderate 
amou nt of barrel distortion tends to enhance edge of fie ld 
illumination and may either be tolerated in certain situa­
tions or may be rectified either in the TV link or optically 
in the display system. 

Figure 1 shows such an optical system. The scanning 
prism is servo driven to provide pitch motion at the entrance 
pupil. The head end o f the system is rotated to produce 
yaw. The telecentric objective serves to maintain a constant 
size field of fixed cone angle at all object distances. A 
pair of rhomb prisms centers the yaw axis with the line of 
sight and pitch axis. A servo driven focus lens maintains 
optimum image focus at all target distances. Correc:tor 
lenses are provided to compensate for accumulated opt ica l 
aberrations. An iris diaphragm provides an adj ustable pupil 
which can be regulated to provide best imagery under pre­
vai l ing light levels. A delta prism, servo driven in roll, 
introduces the th ird angular degree of freedom. An image 
forming lens forms an image at the face of the vidicon 
o r image orthicon TV camera tube. 

DEPTH OF FIELD 

The speed o r F/number of the optical sys tem will de­
term ine the level of illumination needed on the model. 
On the other hand, the depth of field o f a system having 

PRISM/ 
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FIGURE 1: Optica l system. 
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FIGURE 2: (1-r) Hal f-inch focus, three-inch focus, infinity focus. 1.2 mm pupil. 

FIGURE 3: (1-r) Half-inch focus, three-inch focus, infini ty focus. O.S mm nunil 
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a large entrance pupil is limited at close proximity to the 
model. Figure 2 shows photographs taken through an optical 
system as described with an entrance pupi l of about 1.2 
millimeters at focus settings to optim ize near, intermediate 
and far lines on an oblique flat target made up of two 
parallel lines 1 inch apart and a series of cross rungs made 
from wood dowels at 3-inch interval s. The nearest rung on 
the target is about ha lf an inch from the entrance pupil. 
Figure 3 shows the same series of photographs taken w ith 
an entrance pupil of about 0.5 mill imeters. These photo­
graphs were taken with film positioned normal to the 
optical axis at the image plane of the optical system with­
ou t a TV link. 

It is apparen t from the photographs that depth of field 
becomes a serious problem only at close proximity to a 
model and w ith large entrance pupils. For an aircraft land­
ing or low level fl ight simulation, the effect of this defocus 
of the very near objects is hidden in the TV scan smear 
that is produced by the very rapid image movement and by 
the inability of the observer to discriminate lack of cla rity 
at the extreme rates of motion of the near objects. In other 
specialized simulation problems, quantitative depth of field 
information may be useful to the system designer, however. 

In evaluating depth of field, a basic dimension from 
which calculations can be made involves the hyperfocal 
distance of the optical pickup. Hyperfocal distance is de­
fined as the object distance at which an optical system is 
focused to obtai n equivalent circles of confusion at infinity, 
and at half hyperfocal distance. The circ le of confusion or 
blur ci rcle fo r a simulation system can best be expressed 
as a ratio o f the ci rcle of confusion with respect to the 
raster height. 

Where the circle of confusion is small w ith respect to 
the optical pupil, hyperfocal distance can be expressed by 
the following equation : 

F 
H- bfP 

Where H 
F 
b 
p 

hyperfocal distance 
focal length of the optica l system 
ci rcle of confusion or blur circle 
diameter of the system entrance pupi l 

The above equation can also be expressed in terms of 
the numerical aperture of the system rather than in terms 
of entrance pupil size since p = F/N where N is numerical 
aperture (F number) . 

f2 
H = Nb 

For a d istortionless optical system (rectilinear), the focal 
length can be expressed as follows: 

F = _Y_ 
tan w 

Where y = half image size (rad ius) 
w = the equ ivalent angular object half angle 

By combining equations, the ratio of y!b is obtained. 

H = y/b X _P_ 
tan"' 

The above equation indicates that the hyperfocal distance 
for a given ra tio of raster height to circle of confusion is 
directly proportional to the pupi l size and inversely propor­
tiona l to a function of angular object coverage. This func­
tion will vary depend ing on the distortion characteristics. 

The hyperfocal distance is useful in arriving at the 
focal setting that produces maximum depth of f ield with 
tolerable image degradation at infinity object d istance. 
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FIGURE 5 : Optical pick-up resolution, typical. 

However, the depth of f ield when viewing objects at fin ite 
distances is o f paramount interest. For any focal distance, D, 
the tolerable near and far object distances can be derived 
from the computed to lerable hyperfocal d istance. 

HD 
A = --~-

H+D 

B = HD - - --
H-0 

Where A = near object d istance 
B = far object distance 

For convenience in obtain ing values for A and B for 
various values of D and H, the graph in Figure 4 serves as 
a reference. A chosen value for D may be read from 
either the abscissa or ordinate. From th is point, movemen t 
horizontally to intersect the line represen ting the desired 
hyperfocal d istance can be read to provide the abscissa 
reading of far focus distance. Movement vertically from 
the same point provides an ordinate reading for near 
focus distance. 

IMAGE TILT 
For simu lators in wh ich the model is basically two dimen­

sional, large depth of field due to an oblique viewing 
angle actually results in an image plane that is tilted. The 
TV camera could be tilted or, more practically, two or 
more articulated mirrors could correct for the image plane 
tilt. However in such a case image distortion in the form 
of keystonlng is in troduced so that near points on the 
model appear magnified and distant points diminished in 
size. The false perspective generated by th is device could 
be cancelled by translating the position of the point of 
perspective and varying the image magn ification to offset 
this effect and provide a corrected perspective. However, 
the use of the tilted image causes all vertical objects on a 
horizontal surface to lean at an angle. The magni tude of 
this effect may be tolerable for certain applications; how­
ever, the additional complexity of the optical drive system 
to produce this oblique focus correction has not made 
its application particularly attractive to date. Another ap­
proach that has been frequently suggested is the use of 
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image rectification using the Scheimpflug effect mentioned 
earlier as a device for producing an oblique view. Limited 
tilt compensation at the expense of substantial complexity 
is obtained by this approach. 

OPTICAL RESOLUTION 

The optical resolution of the image at the focal plane of 
the lens system is affected by factors other than those 
resu lting from depth of field. These include basic limitations 
imposed by the compromises in the optical design which 
include such factors as aberration corrections, flat image 
plane and wide field angle. The alignment tolerances and 
cumu lative effects produced by the large number of optical 
elements in the system provide an additional constraint on 
the achievement of a high resolution image. In addition, as 
the entrance pupil size is reduced, the system becomes 
diffraction limited al thou gh under this condition, its depth 
of field is increased. Based on known system parameters 
for a series of actual instruments, it is of interest to examine 
some of the effects of these image resolution restrictions. 
Figure 5 shows a family of curves which relate the resolu­
tion of the optical system in total horizontal optical line 
pairs per raster, based on a 3 x 4 raster ratio, with diagonals 
which represent the field of view angles indicated. Since 
two TV line scans are needed to resolve an optica l line 
pair, it is seen that even for the widest field angle of 106•, 
resolution compatible to TV state of the art resolution is 
obtained. Note the equivalent pinhole performance based 
on an .008 inch diameter pupil. 

Because of the opposing requirements for high image 
resolution and moderate lighting requirements on one hand 
and for depth of field on the o ther, the instruments are 
provided with adjustable iris diaphragms so that the user 
may set up the bP~t optical compromise for the particular 
problem. 

TYPICAL EQUIPMENT$ 

Figure 6 shows a complete optical system with its servo 
drive motors geared to produce, on external command, 
the three angular motions and a fourth drive which estab­
lishes an average best focus which is generally driven as n 
function of slant range so that the center of the image 
is held at best focus. Gear differentials are employed to 
neutral ize mechanical and optical cross coupling effects. 

Figure 7 shows the optical system mounted on a carriage 
structure wi th a vidicon TV camera. The carriage provides 
vertical linear motion under servo command. Transverse 
and range rails provide two orthagonal linear horizontal 
motions. The device shown is a space docking simu lator 
which also includes a spacecraft model mounted in a 
gimbal designed to provide yaw, pitch and roll motions to 
the model. A 1/50th scale LEM model is mounted on the 
gimbal pictured in Figure 7. 

The 1029 line TV link consists of a 1 1/2 inch vidicon 
camera at the scanner together with a second simi lar camera 
(which can be used for insetting background scenes) , moni­
toring and instructor's displays and 21 inch monitors. The 

FIGURE 6: Optical pick-up. 
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FIGURE 7: Docking simulator. 

monitors provide adjustable distortion, partially to com­
pensate the barrel distortion in the camera optics and 
partially to offset that produced in the optical viewing 
system used in this appl ication. 

IMAGE DISPLAYS 

Display of the simulation to the observer or trainee 
generally falls into one o f two basic types. These are screen 
displays and virtual image displays. 

Screen displays employ projection systems to produce 
an image on a screen at a finite distance from the observer. 
Generally limited by the luminous output of a hi gh intensity 
TV picture tube, the use of a front or rear projection screen 
offers a relatively inexpensive display method in which 
the image may be v iewed from a range of observer eye 
locations. Projection TV systems employ efficient Schmidt 
corrector optical systems. Control layer hi gh intensity pro­
jection systems have also been utilized for la rge screen 
projection systems. 

Virtua l image d isplay systems provide a more efficient 
light gathering system by optically bringing a larger por­
tion of the TV monitor illumination to the eye of the 
observer but substantially reducing his head freedom. An 
image of the pupi l of the optical system is formed at the 
observer eye location with this system which offers the ad­
vantage of providing an image at infinity eye focus. 

The use of color generally enhances the realism of a dis­
play, particularly for near viewing daylight simu lations and 
for colored l ights during night simulation as, for example, 
the lights on an airport runway. Color, however, is not 
essential for prod ucin g satisfactory d isplays in many in­
stances. Where the display does no t provide a high illumina­
tion level , color satu ration, as seen by the eye, is substan­
tially degraded. 
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er positions included Project Manager with Kollsman In-
strument Corp., Chief Engineer with j . W. Fecker D iv. 
of American Optical Co., Senio r Engineer with Perkin­
Elmer, and Project Engineer with Farrand Optical Co. 
He has published several technical works and holds six 
patents, with f ive o thers pending. 
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Eighth National 
SID Sy111posiu111 

San Francisco 
to Host Meeting 

May 24-26 

The Eighth National Symposium w ill be held May 24 
th rough 26 at the jack Tar Hotel, San Francisco, Califo rn ia. 

A full program, o rganized into six technica l sessions, is 
being planned by the Bay Area Chapter of SID. These ses­
sions will cover Display Materials, Devices, Techniques, Sys­
tems and Applications and Disp lay Evaluation. The complete 
symposium program, together with registration information, 
will be mailed to SID members in the near future and wi ll 
also appear in the May/j une issue of Information Display, 
which w ill be distributed, addit ionally, to all Symposium 
attendees. 

Exhibit space is still available. Fo r in fo rmation, contact 
W. D. Fuller, 1420 Hamilton Aven ue, Palo Alto, Cali fornia 
94303. 

For registration info rm ation contact: j erry T. Lewis, reg is-
tration chai rman, Eighth National SID Sympos ium, Stanford 
Research Insti tu te, Men lo Park, Ca lif. 94025 (415) 326-6200 
Ext. 3851 . 

The following program represents a p re lim,ina ry l ist o f 
the pape rs schedu led for p resentation. 

Session I - Display Materia ls 
O RGANIZER : james E. Wu rtz, Litton Industries 

Surface Deformable M edia as Applied to the Generation 
of Projection Command and Control Displays - G. j . Cha­
faris, Electronic Laboratories, Genera l Electric Company. 

Improvement of Pho tochromic Film for Data Display -
j . H. Fletcher, G. H. Dorian, Ameri can Cyanamid Corp . 

Dry Silver Record ing Materials For Display Purposes -
D. A. Morgan, T. j. Werner, W. H. Libby, Dupl icating Prod­
ucts Division, Minnesota Min ing & Manu fac turing Co. 

The Application of Photochromics to Color Display -
W . A. Stein , Electron ics D ivision, National Cash Register Co. 

Session II - Display Devices 
ORGANIZER: Robert j . Wohl, IBM Corporation 

Th e Plasma Display Panel - A New Device fo r Informa­
tio n Disp lay and Storage - B. M. A ro ra, D . L. Bitzer, H. G. 
Flottow, R. H. Willson, Coord inated Science Lab, Un ivers ity 
of Illinois. 

A Low Cost Alphanumeric D isplay Device Requiring Neg­
ligible Swi tching Power - R. DuBois, Tungsol D ivision, 
W agner Electric Corporation. 

A Novel Appl ication of Magnetic Technology to Electron ­
ic D isplay Devices - R. C. Sinnott, Consul ti ng Engineer. 

A Versa tile High Performance Scan Converter Storage 
Tube - L. 5. Yagy, Vacuum Tube Products D ivision, Hughes 
Ai rcraft Company. 

Session Il l - Display Techniques 
ORGANIZER: Ph ilip Rice, Stanford Research Institu te. 

Grey Scale Reproduction on a Line Scan Electrostatic 
Printer - L. D. Emmons, Ampex Corporation. 

An Inexpensive Co lor Technique for Color Electrolumin­
escent Display - j. S. Frost, Au tonetics D ivision, North 
American Aviation. 
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Auto mated Display Chart for Program Management -
D. j. Hi lt, Boeing Company. 

Sixteen Earth O rbit Film for the Apollo M iss ion Simulator 
- R. C. LaFrance, North American Aviation. 

Experimental Multi-Color, Real-Time Laser D isplay System 
- 5. M . Stone, Bayside Laboratories, General Telephone and 
Electronics Laboratories Inc. 

A naglyph Stereoscopic CRT Display System - J. Wolvin, 
Ch icago Aerial Industries, Inc. 

Session IV -
Display Systems and Applications, Part I 

Sess ion V -
Display Systems and Applications, Part II 

ORGANIZ ER: Robert A. M iner, Ampex Corporation 
An Instructional D isplay Terminal - R. A. Aziz, Advanced 

Systems Development D iv., IBM Corporation. 
Graphic Approach to Numerical lnformaton Processing -

C. G. Bea tty, Sys tems Development Division, IBM Corpora­
tion. 

Physician -Machine In terface in a Hospital In formation Sys­
tem - W. 0 . Fuller, Information Systems O rganization, 
Lockheed M iss ile & Space Company. 

The Link Automated Microfilm Aperture Cord Updating 
System - D. F. jackson, D . jackson, Link Group, General 
Precision Incorporated . 

Customized Graphic Output Adapter for Remote Plo tting 
- E. T. Johnson, System Development D ivision, IBM Cor­
poration. 

A Low-Cost Graphic D isp lay for Computer Time-Sharing 
Console - R. H. Stotz, T. B. Sheek, Project MAC, Massa­
chusetts Institute of Techno logy. 

A Computer-Controlled Multi-Channel CRT Television 
Symbol Generator- R. W infield, Information & Commun i­
ca t ion D ivision, Spe rry Gyroscope Co., Sperry Rand Corpor­
ation. 

A Simplified D irect View Bi-Stable Storage Tube in Com­
puter-Output Applications - C. N. Wi nningstead, Tektron­
ix, Inc. 

Session VI - Display Eva luation 
ORGANIZER : C. K. Clauer, IBM Corporation 

Development and Evalua tion o f a Tw o-Color, Solid-State 
VSTOL Hover Display - P. R. Fu ller, Instrument Division, 
Lear Siegler, Inc. 

Flight Evaluation of Windsh ield D isplays for All-W ea ther 
Landing- T. Gold, Informa tion & Communica tion D ivision, 
Sperry Gyroscope Co., Sperry Rand Corporation. 

Analysis of Saturation and Reliability in a Shared D isplay 
System - A. 5. Go ldstein, G. B. Haw thorne, Jr., M ITRE Cor­
poration. 

The Effect of High Background Luminance Adaptation 
Levels on the Visibility of Electron ic Disp lays - G. M. Ket­
ch al, Kaiser Aerospace & Electron ics Co rporation. 

Design and Development of a Prototype Pho to-Optical 
D isplay Data Analyzer- D. A. Naureth, Laboratory Depar t­
men t, U.S. Naval Missile Center. 
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8V232 

HV232 

TV348 

AV172 

TV CAMERA DEFLECTION COMPONENTS 

TV232 

10680 

1" VIDICON Magnetic Deflection, Focus and Alignment Coil Data 
Coil 

Group 
No. 

A1* 
A3 

A2 
A4 

81 
83* 
B5 
87 

C1 
C3 

Type Number 

I 
Ho riz. I Yoke 

I 
Vert. 

Indue. Res. Indue. 
mH ohms mH 

RECTANGULAR MOUNTING 
Sing le-Ended 
TV232-5500/ 300-F240-A283 1.0 4.0 50 
TV23 2 -S560/ 500-F240-A283 .25 1.0 1.0 
Push-Pu ll 
TV232-P 500-F240-A283 1.0 8.0 1.0 
TV232-P 560-F240-A283 .25 2.0 .25 

CYLINDRICAL MOUNTING 
Single-Ended 
8 V232 -S620/ 600-F300-A283 .06 .5 .1 
B V2 32-5500/ 300-F240-A283 1.0 4 .0 50 
BV232-S41 0/ 300-F240-A283 8.0 27 50 
8V232-S440/ 340-F300-A34 1 4.0 20 40 

DIRECT DRIVE, HIGH RESOLUTION AND LINEARITY 
Single-Ended 
WV129-S500/ 350-F300-A283 
WV1 29-5620/ -F240-A283 
Push-Pu ll 

1.0 
.06 

4.0 
.25 

32 
.06 

Yoke 
Res. 
ohms 

175 
4 

3.0 
2.0 

0.6 
175 
17 5 
160 

175 

.25 

Focus 
Res. 
ohms 

400 

400 

400 
400 

100 
400 
400 
100 

100 
400 

Align 
Res. 

ohms 

150 
150 

150 
150 

150 
150 
150 

10 

150 
150 

C2 WV129-P450-F300-A283 3.0 30 3.0 30 100 150 
C4 WVr29-P560-F300-A283 .25 1.7 .25 1.7 100 150 

1" HYBRID VIDICON -Electrostatic Focus, Magnetic Deflection and Alignment 
Magnetic Shielding- Celcaloy 

Single-Ended 
01 * HV232-S509 / 345-A283 .80 4 35 125 150 
03 HV232-S560/ 362-A34 1 .25 2.5 24 96 10 

Push-Pull 
02 HV232-P560-A283 .25 5.0 0.3 5.0 150 
04 HV232-P660-A341 .025 0.5 .03 0.5 10 

Single-Ended 1 W' VIDICON - Magnetic Deflection, Focus and Alignment 
E1 TV348-S550-F330-A280 I 0.3 I 1 I 0.3 I 1 I 50 I 160 
E3* TV348-S450/ 352-F215-A280 3.0 12 ~ 3.0 90 700 160 

Single-Ended 1 W' HYBRID VIDICON - Electrostatic Focus, Magnetic Deflection 
and Alignment 

I 0.3 I 1 I .3 I 1 I - I 1 60 
K3 * HV356-S500/330-A280 1 3.5 50 185 - 160 
K1 HV356-S550-A280 

Single-Ended 2" IMAGE ORTHICON - Magnetic Deflection, Focus and Alignment 
F1 l0448-S500/ 352-F215-A280 I I 3.5 I 30 I 90 I 700 160 
F3 l0448-S450/ 352-F330-A280 3 12 30 90 50 160 

3" IMAGE ORTHICON- Magnetic Deflection,, Focus and Alignment 
Single-Ended 

G 1 * I0680-S480/ 352-F17 4-A314 
G3 l0680-S660/ 540-F390-A3 16 
G5 I0680-S599 / 352-F360-A314 

Push-Pull 

1.4 
.025 
.1 1 

5 

.08 

.3 

30 
.4 

30 

40 
.8 

40 

1850 
15 
20 

G2 
G4 

I0680-P525/ 515-F360-A3 14 .54 1.7 .66 1.7 25 

L1 
L2 

10680-P660/ 540-F390-A3 16 .025 .2 .4 2. 15 

3" IMAGE ORTHICON- Direct Drive, High Resolution and Linearity 
AV 172-S560/ 500-F285-A260 I .25 I 1.7 I 1.1 2 .. 57 15705 
AV172-P600-F1 95-A310 .10 

IMAGE DISSECTOR - Single-Ended 
H1 DV348-5550-F330-A280 I .3 I 1 I ·3 
H3 DV348-S450/ 352-F21 5-A280 3 12 30 

50 
90 700 

STAR TRACKER - Single-Ended 

75 
70 
75 

75 
70 

25 
250 

160 
160 

JJ21 ST21 2-5360 I 253 I 405 I 253 405 
*Standard Stock Items 5T212-S450 

A w ide range of resistances a nd inductances are available. Specia l Vid icon, Dissector, Uvicon, 

Permachon, Plu mbicon and other immersion opti cs tube co ils on request. %" Vidi con coi ls to your 

specifications. Space environment camera coils as for Ra nger, Apollo, lEM, Ti re s, Nimbus, etc. 

Conolanline Gngineering of!aboralorieJ Company 
Mohwoh, N. J. 201 -327-1123 Uplond, Col. 71 4-982-02 15 
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ID Readout 
BUSINESS NEWS 

The BOEING CO., Airpla ne Division, Ren ton, Wash., has 
purchased a Model 223 dual-gun Electrostore from Image 
Instrumen ts. The un it w ill be used by Boeing in company­
supported studies of radar terrain following ... An $86,000 
contract for an airborne radar signal processor has been 
awarded GENERAl ATRONICS CORP. by the Nava l Air De­
velopment Center, Johnsvi lle, Pa .. . . Selection of the OP­
TICAL SCANNING CO RP. of Fai rless Hil ls, Pa., for installa­
tion of an optical mark reader at Ai r Force Headquarters 
has been announced by the Electron ic Systems Div., Air 
Force Systems Command. Approximate cos t of the mark 
reader, scheduled to be operational by the end of April 
1967, is $51,000 .. . A new GENERAL ELECTRIC computer 
complex has gone to work for the American Stock Exchange. 
First assignment of the two GE-415 systems is to launch a 
compared clearance in the Exchange's Clearing Corp .... 
Poin t-o f-purchase color fi lm commercials in 41 sou th Flor­
ida supermarke ts have sta rted as a resu lt of a long-term 
pact between the Florida Div. of the GRAND UNION CO. 
and SPOT ADVERTISERS INC. of Hialeah. Automated equip­
ment wi ll activate the Project-0-Vision unit each morning 
and de-activate it at closing time ... A con trac t for $467,000 
has been awarded to the BUNKER-RAMO CORP. for the 
Naval Electronics Systems Command by the Navy Purchas­
ing O ffice, Washington, D.C. The contrac t provides for the 
fabrication of a remote query display system consisting of a 
modified AN/FYQ-37 (Bunker-Ramo Model 90) visual analy-

THE FIRST 

sis console, a special buffer unit, and a BR-189 hard copy 
typewriter . . . ADAGE INC. has received $2 mill ion from 
the sale of common stock and 10-year deben tu res. Proceeds 
from the sale are being used to retire all short-term borrow­
ings and to strengthen working capital. The company is 
bui ld ing up to meet a growing volume of computer orders. 

FMA INC. recently announced receipt o f a $1 .8 mi ll ion 
program to bu i ld image interpretation systems fo r the US 
Marine Corps. The system is designed for field deployment 
to support RF4B type ai rcraft in analysis of photographic 
reconnaissance ma terials, and the entire shelter can be 
transported by land or ai r to a field site and be operational 
within one and a half hours . .. MILGO ElECTRONIC 
CORP., Miami, Fla., recently announced a two-year agree­
ment to supply WESTERN UNION with i ts new data trans­
miss ion device, Modem 4400, which wil l transm it d igital 
data from computers and re lated devices at high speed over 
Western Union's communications network . . . Stockholders 
of TASKER INSTRUMENTS CORP. recent ly voted approval 
of a change in name to TASKER INDUSTRIES. W. E. Tran­
them, Jr., new president of the company, said the new 
corporate identity was in keeping with the broad scope of 
activi ties of the organization . The firm, prod ucer of elec­
tronics systems for the US mi litary and NASA, released its 
audited financial statement showing that the company is 
operating on a profitable basis. 

+ 40 VOLT 
ALL SILICON DEFLECTION DRIVER 

MODEL RDA-PP6N-l R 
Ampl ifier and Regulated Quadru- Power 

Supplies w ith Safe ty Cu rrent limiting 

12 Amp Change rn less than 9 J.LSec 

0.02% linearity 

• Direct Conversion: E in to I out 

• de to Pulses and Complex Waveforms 

• Compatible with Single-Ended Yokes 

• No Synthesizing Networks Required 

• Self Contained, Needs only 115 Vac 

• Minimum Crosstalk 

MAHWAH, N. J . UPLAND, CAL. 
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MODEL1014 
REGULATED HIGH VOLTAGE POWER SUPPLY 

for High Performance Cathode Ray Tubes 
I 

• 
" 
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Designed for use with high resolu­
tion cathode ray tubes, the Model 
1014 exhibits 0 .05% or better reg· 
ulation and less than 1 volt RMS 
at 30,000 volts for the critical 
hum or ripple figure. Regulation is 
checked with a non-temperature 
sensitive precision electrostati c 
voltmeter thus eliminating mutual 
tracking possible with high voltage 
divider resistors. Use of the Model 
1014 will minimize electron spot 
defocusing, high frequency wobble 
enlargement and beam position 
error caused by fluctuations in 
cathode ray tube accelerating 
potential. 

The Model 1014 is available 
with a range from 20 to 30 kv at 
1 ma and either positive or nega­
tive output. Another option known 
as the Model 1046 provides up to 
40 kv output. Range switching is 
available on some models to pro· 
vide from 16 to 40 kv in three 
overlapping ranges. 

For more information call (415) 
591-8411, or write to Litton Indus­
tries Electron Tube Division , 960 
Industrial Road, San Carlos, Cali· 
fornia 94070. 

[8 LITTON INDUSTRIES 
ELECTRON TUBE DIVISION 
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DASA CORP., Andover, Mass., has announced the acquisi­
tion of IMAGE INSTRUMENTS, INC. As an operating d ivision 
of Dasa, Image will continue its work in the technology of 
information processing through use of electronic storage 
tubes. 

Your society has recently acquired a national office 
and full time secretary. The office is located at 654 N. 
Sepu lveda Blvd., Bel Air, Los Angeles, Cali f. 90049, 
Suite 5. The telephone number is (213) 472-3550. The 
secre tary is Mrs. Sha ron Satterfield w ho maintains a 
welcome mat outsi de her door on Monday through 
Fr iday, fro m 8:30 to 5:00. Sharon works under the di­
rec tion of SID National Execu tive Secretary, Dr. H. R. 
Luxenberg; she is there to help answer questions, and 
serve your needs. 

" INSTANT REPLAY" FOR ASTRONAUTS 

Videotape recording is helping North American Aviation to 
analyze reactions of pi lots and astronauts to various mission 
situations. Enginers use an Ampex VR-660B compact closed 
ci rcuit video tape recorder to record the actions of pilots 
in the laboratory's flight simulators. Resu lts o f the tests are 
used in the development of more efficient aircraft systems. 
The tape may be used instan tly or delayed as a television 
picture. Of par ticular va lue is the VR-660B's capacity to play 
back in slow motion, thus allowing detailed examination of 
pilot's reactions to simulated mission problems. 

LARGE SCREEN RADAR DISPLAY 

A large-screen TV projector used to project radar displays 
has been found acceptable for ai r traffic centers by the 
Federa l Aviation Agency. Radar data d isplayed by the pro­
jector compares favorably with conventional bright " tube" 
type display (RBDE-5) in use today. On tests, the display, 
w hich resembles a movie screen, was operated 24-hours 
a day, seven days a week, for 56 days. Modifications to as­
sure better operation and improved interface w ith existing 
equipments have been recommended, and lighting for view­
ing areas was recommended. 

LI GHT MODULATORS 

New li ght modulators developed at Bel l Telephone Labora­
tories reported ly make it possible to impress broadband 
communications signals onto laser beams using modulating 
powers o f less than one watt. Most ea rl ier modulators re­
quired too much power or had insufficien t bandwidth . The 
gal lium phosphide modulator consists o f a semiconductor 
p-n junction, together with a suitable mounting and input 
and ou tput lenses. Phase modulation of light in gallium 
phosphide diodes is due to a phenomenon - the linear 
electro-optic effect - which takes place in the diode p-n 
junction region when a reverse bias is applied. 

SPECTRAL SLEUTH AT WORK 

A "spectral sleu th," the ST-701 spectral contour plotter, is 
at work at Northrop Nortronics, Needham Heights, Mass. 
Tiny differences between v ir tually identica l electron ic sig­
nals, important in diagnosing heart ailments, radar returns, 
etc., are spotted and displayed in a manner reported to 
be twice as clear as a home television picture. More than 
100 heart sounds have been analyzed , showing dramatic dif­
ferences between abnormalities. The "sleuth's" find ings are 
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presen ted as charts simi lar to topograph ic maps of the 
earth's terrain. 

EMULSION AIDS ASTRO-PHOTOGRAPHY 

A new photographic emulsion has enabled the world's 
largest telescope, the 200-in . Hale instrument at Palomar 
to reach much farther in to space and to record celestial 
objects three times fainter than any ever photographed, the 
Mt. Wilson and Palomar Observatories d isclosed recently. 
" The emu lsion not only wil l make possible the study of very 
fa int and very d istant objects heretofore beyond reach it 
also wi ll enable astronomers to see nearby objects in gr~at­
er detail than before," says Wi lliam C. Mi ller, resea rch pho­
tographer for the Observatories. The new photographic ma­
terial, created at the resea rch Laboratories of the Eastman 
Kodak Co., Rochester, N.Y., was tes ted by Miller on the 
Hale te lescope and its companion, the 48-in. Schmidt te le­
scope. These instruments are located on Palomar Mountain 
and are operated by the California Institute of Technology 
and the Carnegie Institu tion of Washington. 

FJCC CALL FOR PAPERS 

A call for papers has been issued by the program commi ttee 
of the 1967 Fall Joint Computer Conference to be held Nov. 
14-16, 1967, at the new Convention Center, Anahei m, Cali f. 
A deadline has been set for Apri l 17, 1967; complete manu­
script is requested in addi tion to a 100-word abstract. Five 
copies shou ld be sent to Harry T. Larson, (technica l program 
committee chairman), P.O. Box 457, Costa Mesa, Cal i f. 
92627. Papers shou ld deal wi th significant advances in any 
aspect of the information processing field, including hard­
ware, softwa re, systems, application s and analog/hybrid sys­
tems. A $500 prize wi l l be awarded by the American Feder­
ation (or Information Processing Societies, FJCt sponsor. 

SEE IT 
IN THE 

SUN! 

UP TO lOOx BRIGHTER 

NUMERICAL READOUT LAMP 
Operates on only 4 volts yet the NUMERALAMP* No. 
109 gives 4 ,000 f oot-lambert f i lament brightness. 
Direct filament viewing permits wide angle visibil ity 
even in sunlight. White light, segmented numbers 0 -9 
are 0.7" high, 0.4" wide. Decimal point is included. 

NUMERALAMP can operate directly from transistor 
without intervening circuitry. Utilizes standard T-6 % 
l~mp with standard 9-pin base. Has 200,000-hour 
l1fe at 4v, cyclic life in excess of 10 million. •rrademark 

Write for additional NUMERALAMP information and prices 

los ~NGHfS miN I~TURf PRODUCTS, INC. 
_ " LAM PS, I NC." _ 

17000 S. WESTERN AVE., GARDENA, CA. 90247 (213) 323·7578 
Circle Reader Service Card No. 27 
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*MAGNALOY ... a Nickel-Iron alloy 
of extra-h igh permeabil i ty, designed to give the ul timate 
in shielding attenuation-Hydrogen annealed for maxi­
mum permeability-guaranteed by our Seal of Certi­
fication. 

ALSO AVAILABLE ... our "MAGNALOY" Foil 
•. • an .004 light gauge mu-metal material for special 

shielding a pplications. 

AS SPECIALISTS IN THE FIELD 
of Magnetic Shielding Components ••. 

We are qualified-technically and thru extensive 
experience-to serve you from an engineering and 
consultive basis, and to assist you in the design of 
components to meet your specific Magnetic Shielding 
requirements at highly competitive prices. 

ON YOUR STAFF BUT NOT ON YOUR PAYROLL 
• Qu~tatio!ls submitted on request, per your Hlue Print, for 

Engmeermg Samples- Prototypes-Production Runs 
• Engineering design assistance and consultation 
• Prec.ision fabrication to your exact engineering speci­

fications 
• Hy.drogen annealing with "Certification" on all fabri­

cation 
• Production delivery geared to your scheduled require­

ments. ,.-., 
' .. --·'\ . / \ f ~ti\& \ 
~ ot ( ' . 
\ \)\\Ol\8 ; . . 

·-:.... ~ .. 

~lie 
Radiation Laboratories, Inc. 

7325 West North Avenue • River Forest, Ill. 
Phone 771·7172 • Area Code 312 
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There's a lot 
to recommend the 
Tung-Sol Digital 
Readout for your 

Application 

KNOWLEDGEABILITY-An ideal combination of read­
out characteristics is based on Tung-So l's mo re t han 
six ty years of low -current lamp making ex perience . 

CAPABILITY-Tung-Sol is thoroug hly ex perienced in 
the production of top quali ty e lectrica l / elec troni c 
components to highest performanc e requi rements . 

RELIABILITY-Statistic al quality contro l procedures 
enable Tung-Sol to m aintain volume output to quality 
standards nor mally associated with laboratory pro­
duction. 

CREATE-ABILITY-Tung-Sol design engineers hav e ex­
ceptional freedom to explore the solution to a cus­
tomer's problem. The result is reflected in economy as 
well as performance. 

AVAILABILITY-Wide national representation provides 
engineering consultation on a local basis. National 
distribution assures dependable back-up of custom­
ers production schedules. 

Now let us tell y ou about the product. W rite for com­
plete information about this exceptio nal digit a l read­
out. Tung-Sol Div isio n, Wagner Electric Corporation, 
One Summer Avenue, Newark, N.J. 07104. TWX: 710-
995-4607. 

TUNG-SUr 
HI-OPTICS 

DIGITAL READOUT 
The most thoroughly engineered 

readout on the market 
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VIDEO MATRIX FOR HOSPITAL SYSTEMS 

Developmen t of a remote computer te rminal, a kind of fa r­
flung input-output station, which can greatly increase the 
speed and efficiency of hospi tal adm inistration, has been 
announced by Lockheed Missi les and Space Co., Sunnyvale, 
Ca lif. Known as the Lockheed Video Matrix, the new termi­
nal wi ll permit doctors, nurses and other hospital person nel 
to sidestep long series of paperwork operations. The ter­
minal will have its first extensive use at the Mayo Clinic 
in Rochester, Minn. Besides speed ing exect ion of doctors' 
orders, the video matrix w ill bring faster communication 
among nurses and other hospital personnel and store info r­
mation on hospita l operations for use by admin istrators. The 
terminal consists of a video screen, keyboard, printer and 
" light pen," a photosensing device. In a normal situation, 
a number of terminals located throughout a hospital would 
be linked to a central computer containing mi llions of char­
acters of information about patients and ways of trea ting 
them. A doctor wishing to issue a medical order takes a 
seat before the video screen. He inserts a magnetically 
coded ca rd - hi s personal property - into a slot on the 
console; this identifies him, by name, as an authorized user. 

DECISION FOR KOLLSMAN 

By a unanimous decision of the US Court of Appeals, 2nd 
Circuit in New York, Kollsman Instrument Corporation's 
Data Projector was cleared of infringement of any cla im of 
the Ling-Temco-Vough t Fenske Patent. Data plotting de­
vices of the type involved in this action have been utili zed 
primari ly for ai r defense and tactical command center pur­
poses to provide a projected, graphic, visual, rea l time dis­
play of movement and location of aircraft, missi les and 
other h igh speed devices. 

Here's what Video Color offers: 
TECHNICAL ABILITY 

For any special purpose Cathode Ray Tubes 
THIN TUBES 

Monochrome and Two Color Flat Tubes 
ULTRAHIGH RESOLUTION 

(Less than .0005" spot size) 
FIBER OPTIC FACES 
HIGH CONTRAST 

Specia l Ultrathin glass substrates to elimin· 
ate halation 

Projection Tubes-Ult ra High Light Output 
SPECIAL SCREENS 

Any Phosphor 
High uniformity, Ultra Smooth Texture 
Low Screen Noise 
High Light Output 

SPECIAL ELECTRON OPTICS 
High Deflection Sensitivity 
High Beam Currents 
Multiguns 
High Voltages 

SPECIAL GEOMETRICS 
Back Ported Tubes 
Special Deflection Angels 

SPECIAL GLASS STRUCTURES 
Internal Targets 

FULL LINE OF STANDARD TYPES CRT's FOR -
Character Generators (Monoscopes, etc.) 
Readouts, Printers, Oscilloscopes, Radar, 
Monitors, Video Recorders, View Finders, 
Flying Spot Scanners, Back Ported Devices, 
Computers, etc. 

Video Color Corporation 
500 S. Douglas St., El Segundo, California 
Phone: 213 - 772-5251 90245 
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AIRBORNE DISPLAY SYSTEMS CONTRACTS 

Two contracts for development of ai rborne computer d is­
play systems used in anti-submarine warfare, and aerial early 
warning and control systems, have been awarded by the 
Naval Air Development Center to The Data Products D ivi­
sion of Stromberg-Carlson. The first contract calls for con­
struction of two tactical display consoles for laboratory sim­
ulation and for possible airborne applications. Each will dis­
play compu ter-processed information on a 12-in. cathode 
ray tube. The second contract is for two similar consoles for 
use in a Navy in-house laboratory program. 

FIRM RECOVERS AFTER FIRE 

Despite a plant fi re a year ago which leveled a major por­
tion of its production faci lity, the Electronic Tube Division 
of General Atronics Corporation reports i t has ach ieved 
a 10% increase in shipments over the prior year. The Divi­
sion suppl ies special purpose cathode ray tubes to govern­
men t and industry, and made most of its recovery during 
the second ha lf of the year. It was the hardest hit of the 
fi rm's four d ivisions by the fire which gutted 5000 sq. ft. 
of the p lant. 

FLIGHT INDICATOR 

Apollo Astronauts will get their bearings in space from a 
nine lb. cockpi t instrument called a flight director attitude 
indicator. Honeywell is producing the instrument for North 
American aviation, whi ch is prime contractor for the NASA 
spacecraft. The electronic ball in the indicator displays the 
spacecraft's at titude, attitude error and atti tude rate in each 
uf three axes: roll, p i tch, and yaw. The model has been bu ilt 
for lunar mission some time before 1970. 

l DID YOU KNOW THAT THE 

• are ideal for industry, advertising, and athletic stadiums? 

• consist of any number of alpha-numeric characters that 
are available in sizes from 4 to 20 inches, and if need 
be up to several feet, for visibility well over 500 feet? 

• use no moving parts w hatsoever, only our proven all 
weather silicon solid-state control circuitry for use with 
either decimal or BCD input from a remote keyboard? 

• consist of individual lamp matrix modules enclosed in 
durable, dust-tight enclosures with hinged glass doors 
for ease of maintenance? 

• are very economically priced and readily available? 

Why not tell our engineers about your DOD* requirements. 
They can be readily reached by telephone, just dial 
216-361-4720 . . . 

r .... p .. p.~ ........ ;~·~·~-~-~·~·~·i~ .. ~~~·~·~::·~;~·~·~·:~~~-~ -:~·i: .. :~~:~ .... , 
: : 
: : 
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breakaway 
techniques 
• 
1n 
machine-man 
communications ... 

In the electronic control of electrolum inescence, APRC's tech­
nological advances provide products that have, uniformly, the 
following characteristics: 

• Flexibility and versatility. 
• High reliability, based on simplicity. 
• Simple maintainabil ity. 

Because of APRC's long-term experience in R&D programs and 
advanced instrumentation, we offer more for your R&D dollar. 

APRC's Vertical-Scale Indicators - a specific example: 
Low-power, solid·state, 
digital·computer-driven 
instruments, adaptable to 
aircraft and spacecraft. 
Operat ion compatible with 
computer speed, 1 msec 
update time typical. Weight 
approximately 5 pounds, less 
in "nonstandard" models. 
This new generation of 
vertical-scale indicators 
requires approximately 2.5 
watts total power. Bargraph, 
on command, is transformed 
into a pointer or marker. 
Automatic scaling and 
flasher-warning mode can be 
provided. High-contrast EL 
maintained with automatic 
brightness control for 
constant light output and 
extended life. 

(/) ___.., 
Aerospace Products Research Corporation 

1707 Nineteenth St reet, Santa Monica, California 90404 

Telephones: 213/ 870·9894, 393-7283 
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Does Anybody Here 
Speak English? 

If you r computer works in Fortran IV, Algol, 
Cobol II or Bal and you don 't, you 're wasting time, 
money, and special ized personnel on the old con­
version -computation-conversion routine. 

An IDI Computer Controlled Display System 
can solve this problem for you because it does 
speak Engl ish-or graphics, or alphanumerics or 
whatever else you use-and you need no special ­
ized traini ng or interpreters. With a light pen, key­
board, track ball or other man-input device you 
feed graphic or alphanumeric data directly into 
the computer and your answer comes back as 
graphi cs or alphanumerics- immediately usable 
without conversion. 

IDI Computer Control led Display Systems 
eliminate the people-wasting need for conversion 
of data at both ends of the computation. 

IDI Computer Controlled Displays are ideally 
suited for such applications as 

• Computer aided • Command and Control 
design • Program debugging 

• Management • Pattern recognit ion 
informat ion • Au tomatic Checkout 

• System Simu lation • Information retrieval 
• On-line probl em solving 

We'll send you more information at the drop 
of a postcard. 

II•J I 
INFORMATION DISPLAYS, INC. 
102 E. Sandford Blvd., Mount Vernon, N.Y. 10550 

(91.ol) OWens 9-5515 
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eXPERIMENTAL LASER SYSTEM 

An experimental TV picture display system usi ng a laser 
beam scanned by ultrasonic waves to produce large-size 
pictu res for projection has been developed by Zenith Radio 
Corporation scien tists. Sharpness and detail are said to ap­
proach that of a conventional TV picture. The system is the 
resu l t of four yea rs of research by the company's light am­
plification and electron device research teams, and is one 
of a number of new approaches to TV picture displays of 
the future. The system is still in an early stage; more effi­
cient lasers or other light sou rces must be developed before 
large scale commercial application is possible. 

NATIONAL AEROSPACE ELECTRONICS CONFERENCE 

Banquet speaker for the 19th National Aerospace Electron ics 
Conference (NAECON), May 15-17, 1967 at the Sheraton 
Hotel, Dayton, Ohio, will be Maj. Gen. David M. jones, 
Deputy Associate Administrator for Manned Space Flight 
(Programs) NASA Headquarters, Washington, D.C. A special 
classified session wi ll be sponsored by the Aeronautical Sys­
tems Division, the Air Force Laboratories, and the Systems 
Engineering Group of the Research and Technology Divi­
sion, AFSC. Theme for the classified session will be Tech­
nology Impacts the Mili tary Mission. NAECON attendees 
desiring to attend wi ll be required to submit no later than 
May 5, 1967 pertinent information in strict com pliance w ith 
Pars. 40a and 40d of DOD Directive 5220, 22M. Visi t noti­
fi ca tion must be approved in writing by an admin istrative 
contracting officer and forwarded to the Aeronautical Sys­
tems Division, atten tion: ASI (J. M. Kelly), Wright-Patterson 
Air Force Base, Ohio 45433. 
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NATIONAL MICROFILM ASSOCIATION CONVENTION 

The National Microfilm Associ ation wi ll hold its 16th An­
nual Convention from Apri l 26-28 at the Americana Hotel, 
Bal Harbor, Miami, Beach, Fla. Featured wi ll be varied 
microfi lm applications and systems development informa­
tion. NMA wi ll also host the second meeting of the Inter­
national Micrographic Congress. 

SYMPOSIUM ON AUTOMATIC PHOTOINTERPRETATION 

A Symposium on Automatic Photointerpretation is sched­
uled for May 31- june 2, 1967 at the Washington Hil ton 
Hotel, Washington D.C. Sponsored jointly by the Office of 
Naval Research, the Pattern Recognition Society, and the 
University of Maryland, the symposium will review recent 
advances in the au tomatic analysis and interpretation of 
pictures. Further information may be obtained from: George 
C. Cheng, Pattern Recognition Society, P.O. Box 692, Silver 
Spring, Maryland 20901. 

HIGH-PERFORMANCE A/C MONITORING 

Litton Industries' Westrex Communications Div. is build­
ing a closed-circu it TV and distributive system for use in 
continuous, real-time visual monitoring of high-perform­
ance aircraft. Designated " Fiitovision", the system is to be 
installed for the Air Force at Edwards AFB, where it will 
collect, transmit, process, record and distribute fl ight test 
data. Equipment will be located at 16 fixed locations, in 
two mobile vans, two C-130 aircraft, and in eight supersonic 
chase and data ai rcraft. Approximately 87 TV cameras and 
monitors will be connected by cab le and mew links. 

When You 
Need A 
Low Cost 
Indicator. 

Use The 
•'PEANUT 

LITE!" 

Incandescent lamp potted in base 
with macrodome filter (available 
in colors) and spring retaining 
clip. 

Neon lamp in base with short 
cylindrical filter (available in 
colors) and spring retaining clip. 

LAMPS SHOWN ACTUAl SIZE 

This versatile indicator lamp offers not only low initial 
cost but low installation cost as wel l. It is available in 
both T-2 neon or T-1-'/.o incandescent lamp styles and in 
a wide range of vo ltages from 2.7V to 28V. 
Easily mounted by means of a unique friction clip, these 
lamps requi re only a simple drilled hole in the panel. The 
incandescent lamps are potted in a high temperature 
polycarbonate shell-the neon lamps are simply slipped 
into a butyrate shell where they are held i n place by a 
molded shoulder . 
When it becomes necessary to trim costs on indicator 
panels, investigate the "Peanut lite." Write for Product 
Bulletin 102A for the complete story-or write for incan­
descent or neon sample on your letterhead. 

4433 Ravenswood Ave., C hi cago, Illinois 60640 
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913- 1227-1571-525 
non-illuminated switch 

ANOTHER 
SWITCH 
SERIES 

FROM 
913-1431- 1631-525 '---....---- ---4 
illuminated switch 

D I All G HT CORPORATION 

913 SERIES 
ILLUMINATED 

MOMENTARY 
ACTION 
SWITCH 

• 
fOR COMPUTER, 
DATA PROCESSING 
AND AUTOMATION 
APPliCATIONS 

• 
MOUNTS IN 3 I 8" HOlE 
ON 19 I 32" CENTERS 

• 
OTHER DIAlCO SWITCHES: 

513 Series-Momentary Action, 
Incandescent or Neon light sources, 
for 1/ 2" clearance hole. 
Check Reader Service Card #22 

922 Series-Momentary Action, 
Incandescent light sources, 
for 3/8" clearance hole. 
Chec k Reader Service Card #23 

Dialco's leadership and 
experience in the ffeld 
of indication provides 
an ideal background for 
the design and manu­
facture of reliable Push 
Button Switches. The 
913 Series is one more 
of the many new switch 
series now available. 

913 Series: Momentary 
action; with or without 
non-replaceable Neon 
Lamp. The series pro­
vides a choice of 
S. P.S.T. doub le break, 
N.O. or N.C. or S.P.D.T. 
double break, two cir­
cuit (one N.O., one 
N.C.) switching; the in­
tegral resistor may or 
may not be included in 
the swi tch housing. 

Use is with low currents 
at higher voltages - or 
for dry ci rcuits. Ratings 
are 0.1 amp, 125V AC 
or 0.1 amp, 30V DC 
(non-inductive). Life is 
one million operations 
(approx.). Terminals are 
gold plated. 

Price: 
As low as $1.11 each 
in 1000 lot quantit ies. 
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AUTOMATIC CLASSIFICATION/RETRIEVAL 

An economical method of automatic classification and re­
trieval for large document collections has been designed 
by System Development Corp., Santa Monica, Calif., the 
firm has announced. The computer-based system, called 
Automatic List Classification and Profile Production, allows 
low-cost computerized classification in large collections 
w hich range from one to ten million document, according 
to Lauren Doyle and Don Blankenship of SOC's Language 
Processing and Retrieval Staff. The program's initial success 
was demonstrated in experimen ts tha t involved 400 docu­
ments. Di rect cost projections ind icate that high-quality 
classi fica tion can be made for document co llections of any 
size includ ing one as large as the Libra ry of Congress, 
for 'a net cost o f on ly a few cents per document. ("Net 
cost" presumes that documen t text has been key-punched 
or otherwise placed in machine-readable form.) The SDC 
researchers point out that w hen other classification meth­
ods are used, the cost per document goes up as the size 
of the l ibrary increases. Using A LCAPP, the cost per docu­
ment remains substan tially the same, no matter how much 
the collection grows. It was also noted that when computer 
costs in general decrease, the cost per document decreases 
proportionately. 

ACM TECHNICAL SYMPOSIUM 

TRW Systems of Redondo Beach, Cali f., is sponsoring a one­
day Techn ical Symposium for the Los Angeles Chapter, As­
sociation fo r Computing Machinery, on May 18 at the Cen­
tu ry Plaza Hotel in Los Angeles. B. G. Dexter, Jr. is hand ling 
arrangements fo r TRW. 

The National Annual Business Meeting o f the Society 
for Information Display will be held in New York City 
on March 22, 1967. The meeting, which will be hosted 
by the Mid Atlantic Chapter, will be held at CBS 
Studios, 524 W. 57th Street, Rehearsal Room No. 2 
at 8 P.M. Th e guest speaker for the meeting will be 
Dr. Edward Kennedy of RADC. Dr. Kennedy will talk 
on the impact of changing requirements on new dis­
play technology. The Board of Directors meeting of 
SID will be held on the same day at 10 A.M. at the 
CBS Broadcasting Center, 530 W. 57th Street. 

CHAPTER NEWS 

The Los Angeles Chapter, head ed by Erwin Ulbrich, was 
host to William Bethke, National President, and Carlo Cro­
cetti Chairman of Definitions and Standards, at its February 
9th dinner meeting. The meeting was held in the Engineer's 
Club at the Biltmore Hotel in downtown Los Angeles. Forty­
three enthusiast ic members heard Bill Bethke give an inter­
esting summary of papers presen ted ea rlier that w eek in 
his Display Session at the IEEE, Wincon Sympostum._ Dr. 
Crocet t i gave a thorough run-down on the efforts ot the 
Definitions and Standards Committee over the past several 
years. The March 28th meeting, preceded by a period of 
fe llowsh ip and dinner, will feature a tour of the System De­
velopment Corp.'s Time Sha red Computer Faci l ity. Opera­
tion of four different CRT type systems in an iterative com ­
puter time shared mode w ill be demonstrated. A unique 
appl ication o f the Rand Tablet will also be demonst rated . 
- Fred E. Smith, Publicity , Los Angeles Chapter. 
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ID PraduEts 
STEP-SERVO MOTORS. IMC Magnetics Corp., 

Westbury, N.Y. is of­
ferin g three new step-servo motors: Tormax 
Size 11 PM, Size 8 VR and Size 15VR. A 4-
phase, bidirectiona l unit, the Tormax Size 11 
PM is sa id to be ideally ·suited for computer, 
X-Y plotter and simila r digita l systems app lica­
t ions. The Tormax Size 8 VR, w i th its sma ll 
size (3/• in. dia.), l ight weight (SO gm), and pre­
cis ion h igh-speed performance is cla imed to 
be suitab le for a wide variety of computer, 
integrator, tape recorder or digi tal control sys­
tems applications. Tormax Size 15 VR is in­
tended as a digita l actuator for X-Y p lo tte rs, 
switch and valve positioning, and similar sys­
tems requirements. 
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FLEXIBLE TUBING. Shieldflex is a high nickel 
i ron flexible tubing now 

available with an ID of two inches and an OD 
of 2-19/64 in., according to the manufacturer, 
Russell Industries Inc., l ynbrook, N.Y. Provid­
ing both electrostatic and electromagnetic 
shielding of current-carying conductors, the 
tubing material has a thickness of 0.020. Nomi­
nal weight per 100 ft is 70 lb; nominal bend 
ID is 10 in. Space economy is said to be ef­
fected by close rout ing of conductors around 
components or o ther conductors. 

Circle Reader Service Card No. 39 

ELECTRONIC CALCULATOR. Declaring a signif-
icant breakthrough 

in e lectronic calcu lator design, Wang labora­
tories Inc., Tewksbury, Mass., has announced 
its new calcu lator system in which as many as 
four relatively low cost keyboard/display con­
sole uni ts may be operated simultaneously 
from a single control unit. The Wang Model 

-
300 console is a small , lightweight desk-top 
unit providing three separate sets of input keys 
for a variety of arithmetic operations, together 
with a panel on which input and output fig­
ures are displayed instantly in large, lighted 
number numerals '/a-in. in height. 
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READOUT WITH NEONS. A t ransisto rized seg-
mented digital read­

out (TSR Series) with neon lamps is available 
from Transistor Electronics Corp. of M inneapo­
li s. So l id-state decoder/driver circuitry of the 
TSR Series, designed for use in d iscre te or in­
tegrated circuit systems, con tro ls neon lamps 
wi th signals as small as 0.5 ma. Rugged, long­
li fe neons, which are not subject to ca tastroph­
ic failu re, make th is readou t far more reliable 
than incandescent lamped types, the fi rm 
states. Supp ly voltage requi red is ±50 volts 
RMS, recti f ied, unfi ltered. The bright readout 
which remains distinctly visible at w ide view­
ing angles and in h igh ambient light is de­
signed for conventional thru-panel mounting 
wi th bezel or for use behind the glass panels 
of Tee- lite Data Panel display systems. " No­
gap," 1.200-in. high cha racters are said to pro­
duce easily-read numerals. 
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ENCODER/DRIVER MODU LES. Discon Corp. of 
Fort Lauderdale, 

Fla., is offering new miniaturized encoder/ 
driver modules in its DiGiCATOR line of nu­
meric readouts and input converters. DiGi­
CATOR readouts are said to provide maximum 
character height for the amount of panel space 
occupied. The modules are available in plug­
in style or as chassis-mounted units. 
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UNTIL NOW, CALMA'S MODEL 302 WAS THE 
FASTEST MANUAL GRAPHICAL DATA DIGITIZER 
YOU COULD BUY. 
OUR NEW MODEL 303 IS 15 TIMES FASTER! 

New VIP.. digitizing allows 
tracing speeds up to 1875 
inches/minute with 0.01" 
resolution. 

COMPANY 

346 Mathew Street 
Santa Clara, California 95050 

Phone: (408) 244-0960 
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Digitize data from rolled strip 
charts, maps, fanfold paper, 
and (with the Model M Film 
Projection System) 16mm, 
35mm and 70mm Film. 
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i New programming panel allows 

I 
selection of sampling intervals 
from 0.01" to 0.15", at constant 
0.01" resolution. 

Computer compatible magnetic 
tape output (7 -channel, 556 bpi, 
500 char /sec). 
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CONVERT RADAR, 
SONAR, AND IR DATA 

TO TV DISPLAY 
WITH THE 

ELECTRO STORE® 
• • • • • • • • • • • • • 

This TV display is a composite of a com­
pass reference superimposed on a stored 

ppi display. It is an example of how the 
Electrostore Model 221 can convert ra­
dar data to a high resolution TV picture. 

Model 2.21 Electrostore 

llJ
,., ·:- ~ singla-gun storage tube 

. £ ~ ; ~ · Input/Output Response 
• r .!._ • ' 10 MHz or 20 MHz 

. ; L:_~ __ Input Amplitude 

1_ L Required 0.7 volts to 
, 2 0 volts P·P 

• Deflection Amplitude 
~ I 5 volts P·P 

. . c--:7' . . Deflection Response 
, • • . ..___..?. DC to 800 KHz 

Programmer Optional 

The Model221 scan-converter utilizes 
a cathode-ray recording storage tube. 
Input video signals and deflection 
information are applied to the tube 
through various amplifiers and con­
t rol circuitry. Data is s tored within 
the tube in the fo rm of a raster, cir­
cular, or spiral scan. Thi s information 
can be read off periodically through 
appropriate amplifiers without de­
stroying the stored data. The input 
can be up-dated periodically and the 
stored information erased partially 
or in its entirety. By introducing the 
proper s ignals, the Electrostore can 
convert a variety of formats to TV 
display, i.e. computer-to-TV, radar­
to-TV, IR-to-TV, or sonar-to-TV. 
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Write for technical memos and application 
notes covering the Electrostore. 

• 
... ~ .... i.zn.age 

• 
instruments, inc. 

223 Crescent Street 
Waltham, Mass. 02154 
Tel. (617) 894·8200 
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READOUT MODULE. Numex, Inc., Waltham, 
M ass., has developed a 

readout module for visually disp laying numer­
als 0-thru-9 in response to coded electri cal 
input signals. The new readou t, according IO 

the fi rm, has the inherent abili ty to accept and 
decode BCD input signals, and can be supplied 
in side-by-side assemblies comp lete with bezel , 
frame, and common electronic ci rcuits, to 
make multi-decade readouts for digital instru ­
ments, systems, computers, etc. The principle 
of Numex (patent applied for) operat ion is 
that of a digital servo. The stepping motor is 
pulsed continual ly when a fresh numera l is 
cal led fo r, and in this way, "tries different 
numeral s for size," until the right one is 
found. Photocells are used to stop the motor 
when the displayed numeral matches the nu­
meral speci fi ed by the BCD data-input. 
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SUBMINIATURE INDICATOR. Designed for 
installat ion in 

equipment and systems where space is at a 
critical premium, the Bowmar-Fort Wayne D iv. 
subminiature elapsed time indicator (DC-3215) 
is sa id to occupy l ittle mo re than a quarter 
cu . in., and to provide easy readabil i ty at 48 
in. or more with the unaided eye. The se l f­
contained and hermetically-sealed unit disp lays 
four 0.078-in. w hite-on-black digits through a 
glass faceplate for presentation of elapsed 
hours from 0000 to 9999. Readings in ten ths of 
hours, 000.0 to 999.9 can al so be specified, it is 
claimed. The indicator is uniti zed and rugged­
ized to mee t envi ronmental requirements of 
Mi i-M-7793C, and appears on the Bureau of 
Weapons qualified products list. 
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INDICATOR LI GHTS. Ultra-minia ture Datali te 
indicato r l ights whi ch 

mount in a 3/e-in. cl ea rance hole have been 
announced by the D ialight Corp., Brook lyn, 
N .Y. Datalites consist of three parts: the Data­
lamp holder, adapted for permanent mount­
ing on the panel; the Datalamp cartridge whi ch 
telescopes into the holder and makes elec­
trical contact as the pins enter the receptacle 
i n th e holder; and the screw-on Da ta Cap. The 
Data Cap lens controls the li ght emi ssion. A 
choi ce o f transparen t lenses, with or w i thout 
internal di ffusi ng rings, is available in short or 
long cylindrical shape. Translucent Data Caps, 
for use with engraved or ho t-stamped legend 
markings, are also available in sho rt or long 
cylindrical lens shape. 
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M ARKING SYSTEM. California Computer Prod-
ucts, Anah eim, Calif., has 

announced development of an automated 
marking system for use wi th the computerized 
grading sys tem which Cal Comp and Catal ina, 
Inc., have been developing fo r th e past yea r. 
The marker reportedly automati cally reduces 
patterns to one-fifth scale and back again, plots 
a ready-to-cut marker up to 88 in. in w id th 
and 120 ft. in length, and provides for pattern 
identification, cu tt ing inst ructions, and garment 
number annotation. According to the firm, 
digi tal in formation from the grading and mark­
ing machinery can be adapted to equ ipment 
of the eight largest computer fi rms. 

Circle Reader Service Card No. 55 

RECTANGULAR TV PICTURE TUBE. The 
Elec­

tronic Tube Div. of Sylvania Electric Products 
Inc., New York, N.Y., has announced its rare 
earth color TV picture tube, a 22-in., 90-deg 
rectangular model. The tube features a "pre­
stabi l ized" screen panel said to mini mize glass 
shi fti ng during the manufacturing process and 
to resul t in a more precisely al igned picture. 
The firm claims added precision is guaranteed 
through the use of computer-controlled equip­
ment to determine the exact spacing between 
the glass panel and the dome-shaped shadow 
mask through which the elect ron beams must 
pass to crea te a colo r TV picture. The tube is 
approximately six in. shorter than the 21- in. 
70-deg round tube wh ich it rep laces. 
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MAGNETIC PARTICLE CLUTCH. A I in e of 
Fastep mag­

netic particle clu tches has been introduced by 
Lear Siegler I nc., Power Equipment Di vision, 
Cleveland, Ohio. Originally designed to meet 
the requirements of business mach ine mech­
anisms, th e clutch reportedly offers fast re­
sponse and long l ife. The identical unit can 
also be used as a brake, the f irm states. A mag­
netic particle mixture, patented by LSI , is con­
tained between the input and ou tput mem­
bers. When current is applied, the particl es be­
come magnetized and span the gap in a seem­
ingly sol id mass, resulting in an "extremely 
smooth" clutch ing and braking action. The rate 
of accelerat ion or deceleration is controlled by 
the ra te o f current applied. 
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READOUT TUBE DRIV ERS. National Electron-
ics, Inc., Geneva, 

Ill., has announced i ts thi rd reado ut tube 
driver se ries, NL-M300, decimal counte r/driver 
wi th latching memory, a 15 MHz decimal 
counter, and a display device. The count is 

stored in a quad latch memory and displayed 
on a readout tube. D isplay is updated upon 
applicat ion of gating signa l to quad latch mem­
o ry. BCD output is also available from the 
counter to drive printers and remote display 
devices. TTL monoli thic in tegrated ci rcui ts and 
modular construction are used for maximu m 
reli abi l ity and small overal l size. 
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COMPUTER-DRAWN LAYOUTS. An architec-
tural service 

which w ill provide computer-drawn perspec­
tive layou ts within 24 hours has been intro­
duced by design sys tems inc., Boston, Mass. 
The fi rm states i t has developed a computer 
graphics progra m which perm its perspective 
layouts at any scale and any given ve rtical or 
horizontal displacement from 0 to 360 deg. 
Because the building plan is stored in the com­
puter, any number of drawings, each from a 
different vantage point, is said to be possible 
to obtain. Afterwards the bu i lding plan is 
permanently stored on punch cards. Th is per­
mits the architect to order a new perspective 
of his building if he want to change a detail 
or view it from a different angle. 
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PUSHBUTION ROTARY SWITCH. The Digitran 
Co., Pasa­

dena, Calif., has in troduced the Series 12000 
miniature Pushbutton rotary swi tch which is 
said to permit complete panel sealing to pre­
vent contamination of switch and panel in­
terior. I ndividual modules can be sealed from 
dust and moisture. The firm recommends the 
product for military communications equip­
men t and hostile envi ronments where panel 
sea ling is requ ired. It is designed to meet the 
requirements of MIL-S-22710, and is available 
in all 8-and-10 position standard octal and 
BCD codes including complement and "t rue, 
not-true" fu nct ions. Wid th is 0.480 in., height 
1.30 in.; w eigh t less than 0.4 oz per module; 
low profile with button extending 3/16 in. 
beyond the panel. No supplemental panel 
covers, boots or other enclosures are requ ired 
behind the panel. 
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M ICROFLASH STROBE SYSTEM. EG&G Inc. o f 
Boston, Mass. 

has a stroboscop ic light system (Model 502 
Mul ti p le Microfl ash) which repo rtedly provides 
up to 15 one-microsecond l ight pulses at con­
tro lled pulse intervals. I t is designed for use 
in photographic inst rumentation systems for 
ball istic stud ies, ve locity acceleration instru­
mentat ion, fa tigue studies and st ress/strai n in­
strumentation. The sys tem provides peak light 
o f 200,000 horizon tal-candle-power, a flash 
repeti tio n rate from 25 to 100,000 cycles, and 
a flashtu be l i fe of 100,000 f lashes, the company 
asserts. Energy input per flash is 1.5 wat t­
>econds, time delay between flashes ranges 
from 10 m icroseconds to 40 mi l l iseconds. Trig­
gering is by microphone, electri ca l signal or 
manual contact. 

Circle Reader Service Card No. 61 

MOTION-PICTURE CAMERA. Red Lake Labs, 
Sa nt a Clara, 

Calif., recently announced a new 2,000 ft capa­
ci ty 16-mm high speed motion picture camera 
which uses the advanced Hycam ro tating-p ri sm 
pr inciple and operates from 10 to 20,000 pic­
tures per second. The 2,000 ft ra ti ng is based 
on convent ional 6 mil acetate color fi lm, but 
the camera also accepts 2400 o r 2800 ft rolls 
of Estar or Cronar 4-mil black and whi te fi lm. 
Camera speci fi cations listed provide a range 
from 16 seconds at 5,000 pi ctures per second 
to 3 hours 20 minutes at 10 fram es per second. 
1 he camera is based on the development of 
~ new low inertia fi lm t ransport sys tem uti l iz­
Ing dayl ight loading casettes ident ical and in­
terchangeable between film supply and takeup 
!unctions. As a result, it can be uti l ized in 
~tart-stop operat ions throughout the ent i re 
>peed range, accord ing to the fi rm. 
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DIG is a non-contact, long-travel, ultra-precise 
digital linear measuring instrument. With accur­
acy from two to twenty times greater than other 
methods, it may best answer your inspection and 
quality assurance needs. It can implement nu­
merical control for single or multi-axis manual or 
automatic machine tools. Its precise position 
sensing makes it valuable for use with positioning 
equipment in layout work, microcircuit mask 
registrations, photogrammetry and other precise 
measuring tasks. 

DIG is a unique system. It scans, optically, a specially ruled, precise 
glass scale. DIG measures from any point to any other point without 
accumulative or counting errors-even after fast traverse. Measurement 
is absolute-not incremental or fringe count--does not depend on cumu­
lative count and associated memory. Scale readout in fifty-millionths, 
ten-thousandths, or one micron least count. Optional coded decimal out­
puts available to provide remote printout, storage or feedback. 

Remote display and command consoles as well as special systems can 
be supplied. For complete details write for our DIG Catalog 38-2110, 
Bausch & Lomb, 31939 Bausch Street, Rochester , N ew York 14602. 
*Trademarlt 

BAUSCH & LOMB (j) 
In Canada, Bausch & Lomb Optical Co., Ltd., 16 Grosvenor St., Toronto, Ontario. 
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Arc-tree, 
1oo1-1ess 
lead 
assemblies 
oul an end 
ID Hi-VOltage 
problems 

LGH* leads and receptacles are the easiest, 
safest way to hook up and disconnect high 
vol tage l ines. No solder or tools are re­
quired, and because the conductive ele­
ments are recessed and fully insulated when 
connected, you need no arc-over space. 
Unl ike ceramic terminals whose soldered 
leads break off under vibration, our unique 
design provides bu ilt-in strain relief. AMP's 
CAPITRON Division offers a complete line of 
color-coded leads and receptacles for CRT 
and HV tubes, radar components, and com­
mercial applications. 

OTHER FEATURES: 
e Light~e ight, space saving, safe 
e - 55° C to + 125° C cont inuous operation• 
e Standard rating to 50,000 VDC* 
e High dielectric and mechanical strength 
e Hermetically sealed for corona resistance 
e Operate up to 70,000 ft. without derating 
e Meet applicable mil. specs. 

*Special designs available on request. Other 
CAPITRON* products include: high and low vol t­
age power supplies, capacitors, radar pulse 
modulators and pulse forming networks. For full 
details on any of these CAP ITRON products, 
write to' 
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DATA PLOTTER. Multi-purposed three-dimen· 
sional graphs can now be 

produced from electronic processing equip· 
ment, automatically, wi th new Spatial data 
p lotter, according to Spatial Data Systems, I nc., 
Goleta, Cal if. The desk-height console system, 
Model 501, is said to be a true, fi rst-of-kind 
three-dimensional plotter. Used with a digi tal 
computer, a physical likeness of three-dimen· 
sional data is constructed. Resolution is 1/100 
in. Plotting is limited only by the size of X-Y 
positioning mechanism. Surface of plotting 
board can be annotated before/a fter plot is 
made, with ink or pencil. According to the 
firm, the Model 501 will plot (with correct 
buffe r electro nics) 3-D data from elect ronic 
p rocessors, magnetic and paper tape, punched 
ca rds. 
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COMPUTER. Control Data Corporation, Min· 
neapolis, Minn., has announced 

it is now marketi ng a new medium-scale da ta 
processing system, the Contro l Data 3150 com· 
puter system. Th is latest addition to the f irm's 
3000 Series computers is sa id to be a com· 
plete, sel f-con tained, mass sto rage o riented 
computing configu ration, designed to satisfy 
data processing requirements of business, s~:i· 
ences, and engineering. It includes: a central 
processor with desk console, 1/0 typewriter, 
16K memory (1.75 microsecond cycle time), 
two twelve-b it data channels, one twenty- four· 
bit data channel, periphera l controller elec­
tronics, one Cont rol Data 405 card reader 
(1200 cpm) two Control Data 854 d isk sto rage 
d rives with tw o Control Da ta 850 disk packs, 
and one Control Data 3254 line p rinter (300 
lpm). 
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H IGH RESOLUTION MONITOR. Miratel Elec· 
I ron ies Co., 

Mineapolis, is announcing an all sol id -state 
h igh reso lution television v ideo moni to r wh ich 
uses plug-in modular ca rd construction and has 

30 M Hz video bandwid th. The transistor h igh 
reso luti on seri es (TH Seri es) is said to be 
capable of 200 graphic l ines per in. on a 17· 
in. k inescope. The unit w i ll operate on any 
of the popular scanned raster l ine rates from 
15 KHz to 35 KHz horizonta l and 15 Hz to 
180 Hz vertical. Geometric and deflection dis· 
tertian is less than one percent. Both high volt· 
age and low voltage power suppl ies are regu­
lated, and the unit has been specially stabilized 
for long term drift, it is claimed. The moni· 
tor is intended for computer readout of alpha­
numeri c data and to provide photo copy char­
acteristi cs fo r data as well as pictorial d isplays. 
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POSITION-WRITE DEFLECTION YOKE. A low-
eo s t, 

high-performance posi tioning deflection yoke 
wi th a character writing o r "diddle" yoke in 
a single housing has been announced by 
CELCO, of Mawah, N.j. (Model PW626) . The 
wri ting yoke is sa id to be adjustable ± 5 deg 
relative to the posi ti oning yoke. Built-in speed 

I 

and accuracy are claimed to provide op timum 
performance for on- l ine sequentia l scan read­
outs, airline schedu le displays, t icker tape, fac· 
simi le and other alphanumeric t ransistorized 
disp lay appl icati ons. The product is designed 
for CRT with 1-7/16-in. necks and up to 66 
deg deflection angle. 
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SLIDE PROJECTOR. A new random access sl ide 
projector, Model 723-1, has 

been developed by Giannini Scien t ific Corp., 
Santa Ana, Calif. Designed for simulators and 
high performance disp lays, it is said to feature 
precise registration of large image form ats and 
random access to 100 slides. The 3'/• x 4 in. 
slide frame assembly has inte!lral locati ng pins 
that register the chip in a glass sandwich with· 
out the use of cement or adhesives. Specifica­
tions include image format: 2.10 x 3 in., lens: 
6 in. or loriger efl, lamp: 500 or 750 w incan· 
descent, registration: 0.001 in., access t ime: 6 
seconds from posit ion 00 to 99. All electronic 
ci rcuits are modular and integral with the pro­
jector st ructure. 

Circ le Reader Service Card No. 69 

PRECISION D ISPLAYS. A new family of pre· 
cision CRT displays, 

Model Series PD1000, PD1100, and PD1200 is 
being offered by Beta I nstrument Corp., New­
ton Upper Falls, Mass. Ut ilizing 5-in., f lat-face, 

magneticall y-def lected cathode ray tubes, the 
displays feature all sol id-state ci rcu i try fo r ap· 
plication in fi lm and hard copy printing re­
corders, flying spot scanners, fi lm readers, ra­
dar displays, o r any application requiring a 
precision programmable l ight source. Spot 
sizes available include 0.0015, 0.001, .and 0.005. 
The basic displays include deflecti on, b lanking 
and linearity correction ci rcu its. Circuit op­
tions include video amplifiers, phosphor pro· 
tection c ircuits, X-Y sawtooth genera tors, and 
resolved sweep generating circu i try. 
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CAVITY EXTENSION. A laser extension to per-
mit intra-cavity experi ­

ments is being manufactured and marketed by 
Spectra-Physics I nc., Moun tain View, Ca li f. The 
extension is said to provide for easy insert ion 
of samples into the cavi ty of the laser. Vari­
ous experiments in the areas of supermode 
techniques, harmonic generation and ligh t seal· 
ter ing can be conducted using the extension. 

For single pass sample loss of f ive percent, 
typ ical power through sample is 1.5 watts; typi· 
cal power ou tside laser cavity is 5 mw, accord­
ing to the fi rm. The Model 325 Cavi ty Exten­
sion is an accessory which can be speci f ied 
when ordering the Stabi l i te Model 125 50 mW 
gas laser. In addition, existing Model 125 lase rs 
can be retro-fitted with the extension at either 
of Spectra-Physics' Service Centers in Mounta in 
View, Calif. or in Cranford, N.j . 
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X-Y RECORDER. A new concept in X-Y record­
ing is claimed by Houston 

Omnigraphic Corp., Houston, Tex., fo r i ts 
Model 6420 Omn igraphicnt X-Y r ecorder 

which uses fan-fo ld paper and allows a series 
of consecut ive records w ithout ind ividua l 
hand-loading of sheets. The paper may be 
loaded or unloaded in m id-record and each 
record can be torn ou t as an individual sheet 
at the perforations, the firm states. Both for­
ward and reverse advance is inherent and can 
be controlled automatically by programming, 
it is reported; each record is capable of auto· 
matic advance when the extreme margin is 
reached. The unit has a repo rted slewing speed 
of 15 in./sec. with 18 ca librated de voltage 
ranges (continuously variab le in between) for 
each axis. 
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VIDEO CABLE. Dynair Electronics, Inc., San 
Diego, Cali f. , has announced 

a new system designed to compensate fo r 
high-frequency losses encoun tered in the cable 
transmiss ion of video information. The Equa· 
Dyn system features silicon solid-state circu i try 
and a 16-M Hz bandw idth. A single system, 
consisting of a l ine-driving termina l and a re· 
ceiver termina l, is said to transmit video over 
124-ohm balanced cable for d istances up to 
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10,000 feet. Video may be passed through sev· 
eral systems w ith negligible signal deteriora· 
tion. Three basic Equa-Dyn systems are pro· 
v ided: an unbalanced system for use w i th 75-
o hm unbalanced cable to 5,000 feet ; a bal· 
anced system for use with 124-ohm balanced 
cable to 5,000 feet, and another fo r use with 
balanced cab le to 10,000 feet. 
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MEDIUM PERFORMANCE COUNTER. He co n 
Corp ., 

New Shrewsbury, N.j., has introduced the 6· 
d igi t Series F 051 industrial total izer, featu r­
ing escapement drive for count ing accuracy 
and li fe expectancy, posi t ive rota ry reset, and 
interchangeable moun ting configurations. Base 
moun ted 5 and 6 d igi ts reset are standard. Fig· 
ures w hi te on black, 7/32 in. high, with op­
tional f rame for panel mounting and non-reset 
version with up to 7 d igi ts also available; 110 
v ac cont inuous duty coi l w i th 2 va consump· 
tion is standard. Maximum counting speed is 
1000 counts per mi nute with 30 ms each mini · 
mum on and off time. The base plate meas· 
ures 3.661 x 1.654 in. with mounting holes to 
match dimensions of sim ilar models. Overall 
he ight is 2.618 in. 
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PULSE GENERATOR. Adar Associates, Inc., 
Somerville, Mass., have 

introduced their new SQ-200 Programmable 
Pu lse Generator, which features solid state in· 
tegrated c ircuit logic and has a 16 x 12 pro· 
gram matrix board. Programming is accomp· 
l ished by inserti ng d iode pins. The sixteen t ime 
steps make a sing le pass through the program, 
operating at stepping rates f rom 1 kps to 10 
mps. Any step may be repeated, w i th the 
number of repeats cuntrulleu by an ana log 
t imer. Trigger pulses consti tute the 12 parallel 
channel outputs, while an " Endless" position 
on the repeat dura tion controls is said to allow 
very long repeat periods under the operator's 
manual control. 
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TUBE SH IELD ASSEMBLY. The Magnetic Sh ie ld 
D iv., Perfection Mica 

Co. of Ch icago, I II. offers a twin photomulti · 
plier tube shield assembly called Netic Co· 
Netic which reportedly permits compact po· 
silion ing of individually sh ielded photomul­
tipl ier tubes and prevents ampl i ficat ion capa· 
b ility degradation from magnetic fields. The 

structurally self-supporting assembly has an 
outer layer of Netic S3-5 alloy and an i nner 
layer of Co-Netic AA. Dual layer construction 
is said to enhance the sh ielding capabi lity over 
a wide range of external field situations be­
cause Netic diverts high- level magnetic fields 
and Co-Netic attenuates low-level magnetic 
fields. Photomult ipl ier tubes can be shock­
mounted within the sh ield , using resilient pads 
or foam pott ing, the firm stales. 
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500 VDC or 
14 KVDC CRT 
Power with 
0.1% Max. 
Regulation! 

Typical CAPITRON* CRT regulated high voltage 
supply. Other sizes avai lable. 

Outstanding performance from a dual output 
supply. Modularized solid state circuitry for 
efficient, continuous operation in a minimum 
of space. Rugged construction meets mili­
ta ry vibration, shock, and altitude tests. 

Specifications in brief: Input- -18 VDC 
±1 %; Output 1 - +14 KVDC, 400 ,.,_a, 
0.1% max. pk-pk ripple; ± 0.1% regulat ion 
0 to full load; Output 2 - +500 VDC, 1.0 
ma, .05% max. pk-pk ripple; ±0.1% regu­
lation 0 to full load; Size - 7" x 5" x 4" ; 
We ight - 8 lbs. 

AMP's CAPITRON Division is a leading pro­
ducer of custom-engineered high voltage 
and low voltage power supplies, airborne 
radar systems and components, and high 
voltage lead assemblies and wafer capa­
citors. 

For more information, write to: 
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HERE'S THE ONE 
SWITCH-INDICATOR 
THAT WORKS 
FOUR WAYS! 

Actua l Size 
R2900 Series 

It's The R2900 Series Q Lite Push Button 
With 4-Lamp Color Illumination 

One switch -four functions- thirty-two char­
acters ... all packed into a min iature indicator 
.687 in. sq. It weighs 75% less than compar­
able single function units ... outperforms them 
all. Mounting: Patented universal bracket permits 
front installation on all panels. No tools. The 
R2900 has a relampable front; can be arranged 
in rows, columns, and/or matrices. Flexibility: 
Snap-apart construction and legend divisions in 
color or physically. Alternate or momentary actu­
ated type or combination in one. R2900 offers 
unsurpassed flexibility in switch actions, holding 
coils, number of poles (up to 6) , and lenses. 
Colors and light button styles. Reliability: Gold­
plated contacts throughout. R2900 meets all Mil 
Specs. Write or phone for complete information. 

RADAR RELAY 
A TELEDYNE COMPANY 
1631-lOth ST., SANTA MONICA, CALIF. 90404 

PHONE (213) EX 3-9631 
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WORD IN DICATOR LIGHT. Master Specia l ties 
Co., Costa Mesa, 

Calif., has announced availability of word indi­
cator ltghts that feature a 'I• x 1 or 1 3/o in. 
w ide rectangu lar front lens and a rotatable 
lamp capsu le for fron t-of-pa nel relamping, as 
well as legend or color change wi thout re­
quiring use of too ls. Designated the Series 
6000 and 7000 Roto-tell ite, the units are two­
lamp indicato r lights that mount fl ush with the 
panel front and may be grouped for mounting 
in many different con figurations providing for 
vertical stacks, horizontal rows or matrices. 
Relamping is said to be accompl ished without 
tools by depressing either side of the lens 
face, which causes the lamp capsule to rotate 
180 deg., expos ing the lamps for replacement. 
The capsule is permanen tly connected to the 
basic unit, preventing i t from becoming de­
tached during the operation. 
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GAS LASER. Electro Optics, Palo Alto, Calif., 
has announced a new gas laser 

for OEM and other applicati ons requi ring max­
imu m performance. The LAS-2000 makes one 
half mi ll iwatt of 5328 A TEM mode outpu t 
available from a hermetically sealed adjustmen t 
and service free package 9 x 1.5-in. dia. The 
ruggedized p lasma tube is shock mounted 
within a protective metal envelope, terminat­
ing on one end into a conventiona l 8-pin tube 
socket, and delivering a col l imated pencil 
beam of red laser light from the o ther end. 
The uni t plugs in l ike a radio and operates 
from 1,000 vo lts de at 10 ma, with 6.3 ac or 
de required for the heated cathode. The LAS-
2000 is completely self-contained and service 
f ree, requ iring no adjustments during the en­
tire life of the tube, according to the firm. 
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G-D INPUT SYSTEM. A two-d i mensional 
graphic-to - digital input 

system for use with general purpose digital 
computers has been announced by Data Equip­
ment Div., Bo l t Beranek and Newman Inc., 

Santa Ana, Calif. Designated the G rafacon 
Model 1010A, the system (based on the Rand 
Tab let) consists of a " writing" surface, elec­
tronic pen, and associated cont rol ci rcuitry. 
Whil e providing man-computer communica­
tion, it is sa id to permi t the plotting of a wide 
range of graphical input information directly 
on an integral screen. The printed-ci rcu i t 
screen, with capacitive-coupled encoding, is 
the hub of the system. The 10 x 10-in. writing 
surface accommodates 10" input locations with 
"excellent" l inearity and 100 lines/i n. resolu­
tion in both x and y. 
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TIME TD GD FDA 

AND GET 
THE ALL NEW AUTO-TROL 
HIGH SPEED CURVE TRACER £ 
X-Y COORDINATE DIGITIZER 

For reducing analog graphic data and film records 
to digital form for computer processing and analy­
sis. While the operator manually traces the curve, 
X and / or Y absolute plus and minus coordinate 
values are automatically recorded at switch se­
lected increments onto magnetic tape, punched 
paper tape, or punched cards. The data is formatted 
by way of an operator wired patch panel for direct 
computer entry. Use it for point d igitiz ing from 
maps too! Reso·lution is .001 ", accuracy is ± .004" . 

PHONE OR WRITE 

auto - trol 
corporation 

• digital g r a phi c & data s yst ems / (303) 421-5670 

e 662 1 west 56th a venue. arvada. colo rado 80002 
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-------

WITH 

MAXIMUM 
RELIABILITY 

Modular Display 

$ 

per digit 
1000 lot quantities 

Need more data? Ask 
for Catalog L-181. 

Booths 3Hl4 - 3Hl6 at the IEEE Show 
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BRIGHT 
BOLD 
CHARACTERS 

naw Lltaraturl 

TUBE MAN UAL. An updated RCA Receiving 
Tube Manual (RC-25) is avai 1-

ab le from RCA tube distributors or for $1.25 
f rom the company in Harrison, N.j . The 608-
page manual presen ts the complete RCA line 
of home-entertainment type rece iving tubes, 
voltage-regu lator and voltage-reference tubes. 
New text materia l is given on basic system 
functions, tuned ampl ifiers, wideband (v ideo) 
amplifiers, te levision scanning, sync, and de­
flection ci rcuits. 
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READOUT CATALOG. Burroughs Corp., Elec-
tronic Components 

Div., Plainfield, N.J. , manufacturers of Nixie® 
tubes and related assemblies, offers a 32-p 
catalog containing a guide to readout tube 
selection, l istings of all standard Nixie tubes 
w i th electrical, mechanical and envi ronmental 
characteristics and detailed specifi cations of 
the ir operation and application. In addition, 
it includes descrip tions of specia l readout 
tubes, alphanumeric displays, and associated 
driver modules. 
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NUMER IC READOUTS. D ialigh t Corp., Brook-
lyn, N.Y., has an­

nounced the avai lability of a Dialco Numeric 
Readout catal og wh ich includes descrip tive 
data, drawings and specs for readout and 
caption modules with: Incandescen t o r neon 
ligh t sources for operation on 14-16 v and 
24-28 v ac-dc; and 150-160 v de o r 110-125 v 
ac, respectively. Designated Catalog L-181, it 
also cover$ transla tor drivers for binary input; 
10- to 7-line converters; assemb ly of modu les; 
and moun t ing on panels and accessories. 

Circle Reader Service Card No. 86 

SPECIAL PURPOSE CRT. Video Color Corp., 
El Segundo, Ca l if., a 

subsidiary of NORAMCO Inc., produces a 
special folder on its unusual cathode ray tubes 
fo r varied pu rposes, includ ing character gen­
erato rs, projecti on, readouts, prin ters, oscillo­
scopes, radar, mon ito rs, video recorders, view 
finders, computers, flying spot scanners, back­
ported devices, etc. Included is a complete 
phosphor screen chart providing color, per­
sistance, and general appli cation data. 
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IC QUICK REFERENCE. A 8-p quick- reference 
guide that presen ts 

schematic d iagrams, design features, and com­
plete model designations of more than 60 
digital and linear in tegrated circuits is avail­
able from the Westinghouse M o lecular Elec­
tronics Div., Elkridge, Md. The digital ci rcuit 
line includes a wide range of d evices, such 
as NAND gates, flip-flops, pu lse binary count­
ers, l ine drivers, level-detectors/Schmi tt trig­
gers, diode arrays, monostable mul tivibrators, 
AND or NAND gates, in terface circuits, level 
shifters, and destructive readout bi t drivers. 
Many are avai lable with numerous combina­
ti ons of inputs, nodes, and collector resistors. 
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FIBER OPTICS. Fiber opt ic magnifiers that 
magni fy or reduce informa­

t ion through light transm ission pathways con­
siderably shorter than conventional lens sys­
tems are described in a data sheet avai lable 
f rom Corning Glass Works, Corning, N.Y. Ac­
cording to the folder, magnifiers are ideal for 
fi lm en largers, photoelectric systems, and other 
display systems that require m inimum optica l 
degradation. 
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VOLTAGE TESTERS. Test lamps ruggedized for 
toolbox use and test ac­

cessories are shown in a four-page catalog 
produced by Industrial Devices Inc., Edge­
water, N.J. Included are neon pilot ligh ts and 
Mini-Slide pilot l ight assemblies which are 
sa id to incorporate long life miniature incan­
descent sl ide base lamps. Other electromech­
anical devices, all stock i tems, are presented. 

Circle Reader Service Card No. 90 

IMAGING SYSTEMS. A six-page brochu re on 
photo-optica l imaging sys­

tems has been re leased by Giann ini Scienti f ic 
Corp., Santa Ana, Ca lif. The brochure features 
the fi rm's new ran dom access slide projector, 
Model 723-1. Designed for simulators and high 
performance displays, it is claimed to offer 
precise registration o f large image forma ts 
and random access to 100 slides. Specificat ions 
and opt ions are detai led. 
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DIGITAL READOUT. Tung-Sol Div. of Wagner 
Electric Corp., Newark, 

N.J . has announced publica tion of a book let 
describ ing its line of optimum contrast illumi­
nated digi tal readouts. The units are discussed 
as to thei r display and equi pment features. In­
cluded also is a presentat ion of the operating 
principles of the seven segmented bar readout, 
and a chart of the characters produced. 
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VIDEO SWITCHING. Dynair Elect ronics Inc., 
San D iego, has published 

a new informative book called " Video Switch­
ing Techniques". It describes the most com­
mon ly used methods of swi tch ing video and 
audio informa tion. (High-speed data can be 
switched utiliz ing the same techn iques.) Pic­
torial diagrams, supported by easy-to-under­
stand text, charts and tables, make system de­
sign simple. 
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LOW RFI PRINTER. Sh epard Labs, Summi t, 
N.J., has published a bro­

chure describing technica l detai ls of the firm's 
new high-speed line printer Model 400. I t 
describes in detail the special design features 
by whi ch the Model 400 achieves a low 
RF I factor, and develops printing speeds to 
1200 lines/min (a lphanumeric) and 2400 li nes/ 
min (numeric) with co lumn capacit ies from 1 
to 200 characters/l ine. 

Circle Reader Service Card No. 94 

INFORMATION DISPLAY, March/April 1967 

SHAFT ENCODERS. An 8-p bulletin issued 
monthly by Theta I nst ru­

ment Corp., Sadd le Brook, N.J., describes many 
applica tions of shaft encoders in scien tific 
instruments, automation, and control systems. 
Amp ly i llustrated, the publication covers the 
use of 2-digit to 6-digit encoders as well as 
electronic accessories. 
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Now ... 

add light pen 

ROTARY SWITCH. The D igit ran Co., Pasadena, 
Cali f., introduces its new 

Series 12000 pushbut ton rotary swi tch in a 
recent issue of its month ly bulletin, Digil rencls. 
The low profile switch is designed to meet 
Mii-S-22710/'17 and to perm it comple te panel 
seali ng to elim inate poss ible con tam inat ion of 
the switch and panel interior. 
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capability to your display 
for less than $1 ,000 
Sanders new sol id state PHOTOPEN® 
Model EO-PT system enables you to 
perform all symbol sensing functions 
in high data rate CRT d isplays using 
a wide variety of character generation 
techniques w ith push button ease. 
•.• You get all t hese features fo r less 
than $1,000. 
Fast resp onse . • • output pulse is 
practically coincident w ith t he leading 
edge of the CRT light pulse. Typical 
time delay is less than 1 microsecond 
- matches fastest CRT writing speed. 
Versatility .•• can be used with a 
variety of character generation tech­
niques, including shaped beam, 
monoscope, stroke and dot matrix 
types. 
High sensitivity ... adjustable to 
trigger on CRT symbols too dim for 
human eye detection, yet accommo­
date s intensities above the comfortable 
viewing level. Spectral response spans 

the range f rom 4000 to 11 ,000 
A ngstroms . 
Foolproof . .. special circuitry elimi­
nates false or mult iple triggering from 
long persistence phosphors, ambient 
light and CRT face and implosion 
shield reflections. 
P inpoint accuracy ... an illuminated 
finder- ci rcle "zeros in" the exact 
CRT area being sampled. 
No special power supplies .. . power 
requirement is 117 volts , available at 
any standard ac outlet. 
For less than $1000, you can get 
greater flexib ility and performance 
from your data display equ ipment -
with Sanders new PHOTOPEN 
system. For f urther information or a 
demonstration, contact Sanders 
Associates, Inc., Microwave Division, 
Nashua, New Hampshire 03060. 
Phone: (603) 883-3321. Ext. 7291 . 
TWX: 228-1887, SA Microwave. 
•r.M., Sanders Associates, Inc. 

SANDERS ASSOCIATES, I NC 
MICROWAVE DIVISION 

Creating N ew Directions in Electronics 
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BUTTON-LIGHTS. An indicator ligh t and elec-
trically isolated momentary 

swi tch comb ined within a 1/2-in. dia. by 0.770-
in. long body is described in Data Sheet No. 
69 by Transistor Electronics Corp., M inneapolis, 
M inn. The Tee-Lite MBL series indicator-switch 
mounts f rom the rear in a 3/8-in. ho le on 
9/16-in. centers, conserving panel space. 

Circle Reader Service Card No. 98 

PRECIS I 0 N 0 PT I CS. Spectra-Physi cs Inc., 
Mounta i n View, 

Cal if. has listed its precision op tics and coating 
services in a 20-page i llustrated catalog. Spe­
ci f ic optica l components are reflectors, prisms, 
spatial fi l ters, and laser te lescopes and acces­
sories. Coating services include high ref lection, 
anti-reflection, and transmission coatings de­
signed to customer speci f icati on. 
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DISPLAY SYSTEM. Technica l detai ls on a 16-
in.-CRT d isplay system that 

reportedly p rovides instantaneous visual p res­
entation of several compu ter variables simul­
taneously are now available in an engineering 
data sheet from Electronic Associates Inc., 
West Long Branch, N.j. The EAI 8880 un i t is 
said to provide a g raphic presentation of faste r­
than-rea l-ti me solut ions to ana log computer 
simulations. 
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3-D TV SCREEN. A simpl ified method of 
1 
dis-

playing stereoscopic TV is 
described in new NASA Tech Brief No. 66-
10086, re leased earlier this year. It may be 
ob tained for 15¢ from th e Clearinghouse for 
Federal Scientific and Techni cal Information, 
Springfield, Va., 22151. 
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e THE LARGEST FLAT-FACED ALL-GLASS C.R.T. IN THE WORLD. 
e ALUMINISED SCREENS AVAILABLE WITH HIGH BRIGHTNESS 

AND ANTI-FLICKER PHOSPHORS. 
e ARMORED GLASS FACE PLATE BONDED TO THE TUBE FACE. 
e CAN BE SUPPLIED WITH SOLIDEX IMPLOSION GUARD. 
e DESIGNED FOR LARGE AREA DIRECT-VIEW DISPLAY SYSTEMS. 

e.g. RADAR AND ALPH A- NUMERIC A PPLICATI ONS 

A brief specification is given below and further information is given in 
Ferranti Publication ESB 38. copies of which are available on request. 

TUBE TYPE 
FOCUS SYSTEM 
Min. Useful Screen Diameter 
Max. Overall Length 
Chord Height of Face 
Scan Angle 
Max. Final Anode Voltage 
Min. Resolution 

24/10 
ELECTROSTATIC 
514mm (20·24") 
725mm (28·54") 

9mm (0·35") 
57° 
18kV 
1·0mm(0·04") 

24/48 
ELECTROMAGNETIC 
514mm (20·24") 
816mm (32·13") 

9mm (0·35") 
57° 
20kV 
0·5mm(0·02") 

FER RANT/First into the Future 
FERRANTI LTD., GEM MI LL, CHADDERTON, OLDHAM, LANCASHIRE, ENGLAND. Tel : (061) MAin 6661. 

74 U.S.A.: FERRANTI ELECTRIC IN C., EAST BETHPAGE RD., PLAINVIEW, NEW YORK 11803. Tel : 516 293-8383. 
CANADA : FERRANTI-PACKARD ELECTRIC LIMITED, INDUSTRY ST., TORONTO 15, ONTARIO. Tel: 762-3661. 

TUBE ASSEMBLY. Data Sheet 186 is now be-
ing offered by Magnetic 

Shi eld Div., Perfection M ica Co. of Chicago, 
Il l. It describes the Netic Co-Netic twin pho­
tomultiplier tube assembly which reportedly 
permits compact positioning of individually 
sh ielded photomultiplier tubes and prevents 
amplification capab i lity degradation from mag­
neti c fie lds. 
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OSCI LLOSCOPES. Data Inst ruments Div. , Penn-
sauken, N.j., has publ ished a 

catalog on its two types of osci lloscopes: plug­
in amp lifiers and built-in amplifiers. Dual and 
single beam oscilloscopes are availab le in both 
classes, and rack mounting versions are in­
cluded as well as a rack-mounted main frame 
with plug-in amplifiers. The catalog contains 
an introduction wh ich discusses the 'design, 
production, and specification philosophy of 
the manufacturer. 
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TABLE-TOP SYSTEM. A 16-page application 
guide is available from 

Fie ld Emission Corp., McMinnville, O re., on 
its Faxitron 804 table-top radio graphic system 
wh ich is claimed to provide prints of pro­
totype and experimenta l components w i th 
"quick, accurate" detail for master fi lm draw­
ings. 
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WI RE MEMORIES. A high-sp eed magnetic 
memory that is woven like 

cloth on a loom is described ' in a brochure, 
"Woven Plated Wire Memories," published by 
General Precision Inc. , Librascope Group, Glen­
da ie, Cali f . The 16-page ill ustrated brochure 
provides technica l informati on on the new 
type of memory and describes how it is adapt­
able to vir tually any compu ter system. 
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SLIDE PROJECTORS. Spindler & Sauppe Inc., 
Glenda le, Cal if., descr ibes 

its complete line o f Selectroslide professional 
slide projectors in a new condensed catalog. 
Publication covers all models from basic man­
ua l p rojectors through sophisticated speed­
dissolve systems and patented random access 
projectors. 
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VISUAL CONTROL. A fu ll-co lor brochure de-
scribing Rol-a-Chart visual 

control boards, offered by the W. A. Steward 
Co., Mill Valley, Calif., featu res a sample chart 
section and gu ide to visual control. To assist 
the planner, the sample chart section offers 
a typical schedu ling system. 
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ILLUMINATION DATA. An illuminati on sys tem 
capable of projecting 

3000 lumens is described and i l lustrated in a 
catalog sheet released by the manufacturer, 
Spindler & Sauppe Inc., G lendale, Calif. The 
unit is designed for use with automated SL 
Selectroslide projectors and speed dissolve 
system made by the company. Named "Ui tra­
broght," the system employs a standard 1200-
watt incandescen t projectroron lam p operating 
at 120 volts. 
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POINT PLOTTER. Six applicat ions where high-
speed point plotting saves 

time in gathering information in chart form 
are described in a bulletin prepared by Hous­
ton Omnigraph ic Corp., Bellai re, Tex. The 
Model 6550 omnigraphic1'M high speed point 
plotter is said to el iminate hand plotting, man­
ua l chart replacemen t and roll chart incon­
venience wi th th e Z -fold paper approach. 
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NAVAL LAB GRAPHICS. A recen t issue of 
IBM 's "Computing 

Repo rt" (Ap ril 1966, Vol. 2 No. 1) includes an 
interesting feature on Naval Weapons Labora­
tory's scien tific analysis util izing Analyst-As­
sisiant Program (AAP-1 ). 

Circle Reader Service Card No. 111 

KEYBOARD DISPLAY. The SDS Model 7550 
mul tipurpose keyboard 

display, a com bination keyboard input and CRT 
display device for use with Sigma computers, 
is described and illustrated in a publication 
offe red by Scienti fic Data Systems, Santa Mon­
ica, Calif. The new unit is designed to replace 
the teleprinter and to provide "greater flexi­
bility" for SDS Sigma time-sharing, text-editing, 
and inquiry/response systems. It is said to fea­
ture high-speed character generation and the 
ab ili ty to display both upper- and lower-case 
characters. 
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MANUAL SWITCHES. Catalog 51, a purchasing 
guide for manual 

swi tches, has been announced by M icro Switch, 
a Division of Honeywell , Freeport, Ill. The 44-
page publication contains ordering informa­
tion on modular and integral types of push­
button switches (with or w i thout light display 
color) and toggle switches. Detailed specifi­
cations, mounting instructions and applications 
are covered, togethe r with ci rcuitry data. 
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FASTENING SYSTEMS. Bril es Manufacturing, El 
Segundo, Calif., details 

its paten ted Taper-Lok fas tening systems in an 
8-page b rochure currently available. Illust ra­
tions anJ technical language present the sys­
tem and i ts components, describe perform­
ance, installation advantages, tools avai lable, 
quality control and maintenance advantages. 
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LIGHT PEN . Principles for the characterization 
of light pen sensiti vi ty are de­

ve loped in an 11 -page application note pub­
lished by Abacus D iv., Information Control 
Corp ., El Segundo, Calif. Th e paper reviews 
phosphor luminescent action and ligh t pen per­
fo rmance; it develops basic equations for the 
calculation of light pen response for various 
phosphors, display programs, spot characteris­
tics and light pen sensi tivities. 
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OUTPUT DISPLAY. An application note called 
" D isplaying Computer Out­

put" has been prepared by Image Instruments 
Inc., Wal tham, Mass. The paper describes the 
coup! ing of the Elect rostore:ID scan converter 
to the compu ter and visual display. Advantages 
of the system for remote disp lays and multiple­
access compu ters are covered. Two typical ar­
rangements are shown in block diagram form . 
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ILLUMINATED SWITCHES. Master Specialties 
Co., Costa Mesa, 

Ca lif., has prepared a 20-page catalog on its 
10E Series Twist-Lite i lluminated pushbutton 
switches and accessories for aircraft, aerospace 
and ground support as well as industrial and 
commercia l equipment. illustrated are the 
three basic unit types, colored lamp filters, 
display screen arrangements, optional features 
and accessories. Specifications and ordering in­
fo rmation are provided. 
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ELECTRONICS EQUIPMENT. Quindar Electron-
ics I nc., Spring­

fi eld, N.J., offers an illustrated catalog of its 
equipment line, including specifications, tables, 
charts <:.nd technica l articles on application of 
th e type of components it manu factures. 
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SPSE VOLUME. A tutorial text of 10 basic 
p hoto-optical subjects has 

been published by the Society of Photographic 
Scientists and Engineers, Washington, D.C. 
Priced at $5 with a 10 percent discount for 
SPSE members, the book is intended for 
people who have backgrounds in other fields 
and can serve as a review book for photo­
optically t rained personnel. The 216-page vol­
ume is titled Photographic Systems for Engi-
neers. 
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FLASHING LIGHT. D ia light Corp., Brooklyn, 
N.Y., has prepared a cata­

log sheet on its flashing indicator light. The 
unit accommodates a seasoned NE-2] neon 
lamp which is the T -2 midget flanged base, 
high brightness type, according to the firm. 
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REED PUSHBUTTON SWITCH. Recently re-
leased Bulletin 

7A1H, by M icro Swi tch, Freeport, Ill., a divi ­
sion of Honeywell, describes new reed push­
button switches for use with the KB Switch/ 
Disp lay Matrix System of modular components 
for lighted input keyboards and contro l pan­
els . The bulletin provides complete e lectrical 
data, photographs, operating characteristics, 
mounting dimensions, performance test data, 
and ordering informati on. 
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RHO-THETA PPI SWEEP GENERATOR 

The Model 201 Solid State Rho-Theta 

Generator is intended for use 'with 

radar systems, PPI displays, scan 

converters, and video mappers, as 

an aid in eng ineering breadboard ing 

and design, system checkout, sub­

system testing, and demonstration in 

the classroom. Range ring video 

spacing is continuously variable fo r 

resolution testing. Typ ical sweep 

linearity is 0.25% . Characteristics 

differing from those of the Model 201 

are available on special order. 

c & G 

• N-S and E-W resolved PPI sweeps of ± 5V 
Range 5, 25, 100, 200 N. mi les. 

• Blanking + 4V into 75 ohm load. 

• Range ring video w ith range-t ime compensa­
tion, + 4V into 75 ohm load. 

• Range ring line width .05 to .25 miles. 
Range ring spaci ng 5 to 50 miles. 

• PRF 100 to 1000 pps. 

• Antenna speed 5 to 50 RPM; may be stopped 
and manually positioned from 0 to 360 o . 

• Price $1950.00. 

ASSOCIATES 
536 S. WATERMAN AVE N U E • ARLINGTON HE I GHTS, ILL I N OIS 60004 

T e l epho n es: 3 1 2 255-2694 or 312 537· 11 36 
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COMPUTER DISPLAY REVIEW 
THE SINGLE COMPREHENSIVE SOURCE OF DISPLAY 
INFORMATION AND ANALYSIS IN THE FIELD 

A service offered on a subscription basis to business, industrial, 
government and academic communities. 

The REVIEW, first issued in July 1966, is updated every four 
months by a ful l-time staff of computer display specialist s. It 
contains current data on all commercially-avai lable display equip· 
ment, analyses of devices. articles by leading scientists and 
users, and editoria ls on new developments in display hardware, 
software and applications. 

For further information on THE COMPUTER DISPLAY REVIEW, 
mai l the coupon below or call John F. Martell, Editor-in-Chief, 
at (617) 275-0700. d . t a ams assoc1a es 
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provide a complete line of e positioning deflection yokes 

• high frequency character yokes e beam centering coils 

e anti-pincushion devices e focus coils 

for all types of information displays 

used throughout the world. 

From standard continuous line scan data displays to very special high 
peed random character displays ... Syntronic's staff of yoke· specialists 

assists engineers in designing, specifying and procuring the 
right yoke or yokes for maximum results . 

An important "PLUS" is Syntronic's Production Capability. 
It backs up Syntronic's experienced engineering and 

design services. This is vita l to the engineer who 
eventually needs yokes in production quantities. 

Call Syntronic Yoke Specialists today for help with the 
design and production of your yokes. 
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IMPORTANT 
ASSIGNMENTS 

FOR 
EXCEPTIONAL 

ENGINEERS 
AT HUGHES 
in Souther n 
California 

ANALOG CIRCUIT SPECIALIST 
(CRT Displays) 

Will be responsible for the analog de­
sign portion of a very extensive display 
system employing state-of-the-art tech­
niques. Should be familiar with and have 
recent experi ence in t he design and 
appl ication of: 

• Electrostatic & Electromagnetic 
Deflection Circuitry 

• CRT Power Supplies 

• Video Amplif iers, Line Drivers, 
Pulse Shaping Networks 

This ou tstand ing posi t ion requires an 
individual with a B.S.E.E. or M .S.E.E. 
degree and a minimum of 8 years of cir­
cuit design experience in CRT displays. 

CIRCUIT DESIGN ENGINEER 
Th is posit ion involves th e des ign of 
instructor consoles. Dut ies will consist 
of functi onal and solid state c ircuity 
both in integrated c ircuits applications 
and discrete circu its. 3 years of sol id 
state circuit design experience is pre­
ferred, preferably on training simu lators. 

Applicants for this position should have 
B.S.E.E. or M.S.E.E. degrees and appli­
cable experience. 

MECHANICAL DESIGN ENGINEER 
This posit ion involves the design and 
layout of mechanical equ ipment associ­
ated with CRT displays including: tube 
mounting, yoke mounts and positioning, 
circuit and electronic packag ing design, 
and front panel design. 
Appreci ation o f t he human factor s 
aspects involved in operation and main­
tenance of the equipment is desired. 

Posit ion requires B.S.M.E. or M.S.M .E. 
degree and applicable experience. 

For immediate consideration, 
please airmail your resume to: 

MR. B. P. RAMSTACK 

r------------------, 
I I 

: HUGHES: 
I I 

L------------------J 
H UG HES A I RCRAFT C OMPAN Y 

P.O. Box 90515, 
Los Angeles, Calif . 90009 

U. S. CITIZENSHIP REQUIRED 
An equal opportunity employer M/ F 
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on the move 
WILLIAM R. DIXON has been appo inted 

marketing services manager of the Electronic 
Components Group of Sylvania Electric Prod­
ucts Inc., N.Y., according to WILLIAM T. 
BUSCHMANN, vice president, marketing. Dix­
on will be responsible for market research, 
sales forecasting and analysis, technical publi­
cations, advertising, and marketing plans. 

DIXON RAUTH 

WILLIAM R. RAUTH, JR. has been named 
general sales manager of a new sales force 
consisting of dealers and manu facturers' repre­
sentatives to market products to industry com­
plementary to products in Control Data Corp's 
standard electronic data processing systems. 
Rauth has held several key positions at Control 
Data since 1963. 

Arcon Corp ., Boston, announced the appoint­
ment of two senior scientists, GEO RGE H. 
CONANT, JR. and ROBERT L. CUSHMAN . Co­
n•nt h"' hPPn an independent consu ltant in 
scientific and systems programming since 1962. 

When you need the eye 
quicker than the hand, 
look to IMC. 

We're an old hand 
at flag indicators. 

LOU IS M . NUCCI has been appointed gener­
al manager of General Applied Science Labora­
tories (GASL), Westbury, N.Y., a subsidiary of 
the Marquardt Corp. Nucci has been with the 
company for the past 11 years. 

The appointment of CARL TEPEL as manager 
of materials has been announced by general 
manager FRED WALZER, of Fairch ild Du Mont 
Electron Tubes, Clif ton, New Jersey. Tepel will 
be responsib le fo r procu remen t and materials 
control, including storage and d istribu ti on of 
incom ing materials. His previous posit ion was 
as manager of purchasing. 

ROBERT W. BRUCE, execu tive vice president 
of the First National Bank of Miami was 
elected director of Milgo Electronic Corp., 
Miami, Fla. Bruce has over 30 years banking 
experience behind him. 

Memorex Corp., Santa Clara, Calif., has op­
ened a new d istrict office in Syracuse, N.Y. 
and has named IRVING H. HAMLIN as sales 
engineer fo r the upper N.Y .. area. 

The board of directo rs of Texas Instruments 
Inc., Dallas, has elected DR. MARK SM ITH JR. 
a vice pres ident of the company. He contin­
ues as manager of the Science Services divi­
sion and as president of Geophysical Service 
Inc., a wholly owned T.l. subsidiary. 

S. THOMAS WORKMAN has been named by 
Giannini Contro ls Corp., Duarte, Calif., to the 
post of marketing manager, Scientific/Industrial 
Instruments Department, Datex Division, i t was 
announced by vice president and general man­
ager ROBERT J. MARMORSTONE. Workman 
will be responsible fo r marketing a broad 
range of instruments for science and industrial 
research. 

No springs-t hey' re magnetically d e- lions Section at 6058 Walker Ave., 
tented, use jeweled beari ngs, bal- Maywood, California, 90270. Phone 
anced rotors and are ultra reliable. (213) 583 4785 or1WX 910 3 213089. 
If you Indicate, Measure, o r Control, If you need data sheets for reference 
usmg flag indicators, synchros, re- or consideration for future projects, 
solvers, steppers o r solenoids t hey're write IMC's Marketing Division at 570 
in stock at IMC Magnet ics Corp., Main Street, Westbury, N.Y. 11591 o r 
Western Division. For quick !£HI I:; I....:JI c i rcle the bingo card number 
service contact the Appllca- ~. ~ ~ _:::2! at the bottom of this ad. 
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Photomechanisms Inc., Huntington Station, 
N.Y. has named PAUL T. KAESTNER to i ts 
board of directors, according to FORDYCE M. 
BROWN, president. Kaestner joined the firm 
in 1962 as VP and general mgr. 

Mark Systems Inc., Santa Clara, Calif. has 
appointed GEORGE C. MACDERMUT sales rep 
for Ohio, with emphasis on the Dayton area. 
MacDermut was previously senior district rep 
for Nortron ics Div., North rop Corp. 

MACDERMUT SCHREIDER 

Fairchild Space and Defense Systems Div. 
has named FRANKLIN BOLNICK dir. of engrg. 
at its Paramus, N.J., facility, and JEROME M. 
SCHREIDER has been named sis. mgr. of elec­
tro-visual systems. 

DR. JAY BURNS has joined the Rauland 
Corp., a wholly-owned subs id iary of Zenith 
Radio Corp., Ch icago, Il l., as associate director 
of research, special tubes. Announcement was 
made by DR. CONSTANTIN S. SZEGHO, Rau­
land VP and dir/research. 

REAR ADMIRAL SADAO CHIGUSA (Ret.) has 
been appointed consu ltant• for Argus Ltd. , in 
Japan, accord ing to MALCOLM N. SMITH, 
pres. of the U.S.-based manufacturer of ama­
teur photographic equipmen t and optical de­
vices. 

SHELDON 0. NEWMAN has been appointed 
mgr., Information & Communications Div., 
Sperry Gyroscope Co., a division of Sperry 
Rand Corp., according to an announcement 
by VP PERCY HALPERT. 

ALLEN A. ANDREWS, advertising and publ ic 
relations executive, of Holden, Mass., has been 
appoin ted mgr. of publ ic information at LFE 
Electron ics, Boston, a division of Laboratory 
For Electronics Inc. 

KOSTAS KARAYANNIS, Athens, Greece, has 
been appointed by Milgo Electron ic Corp. as 
excl usive sis representative in Greece. 

DR. DONAL B. DUNCAN has been ap­
pointed pres. and gen. mgr. of Litton Indus­
tries' Guidance and Control Systems Div., and 
GEORGE F. BRE ITWIESER has been named VP/ 
asst. gen. mgr. of the division. Litton has also 
announced the appo intment of JOHN H. WEN­
ZEL as mgr. , Systems Engineering Dept., in 
i ts Amecom D iv., Silver Spring, Md 

JOSEPH E. HARDMAN has been appo in ted 
asst. mgr. of the Magnet W ire Div. of Ana­
conda W ire and Cable Co. He succeeds NOR­
MAN A. LORIMER, recently appointed mgr., 
Communications Products Div. 

Comtel Engineering Inc., Redwood City, 
Ca li f., has been acqu ired by PAUL S. BYRNE, 
taking over as president. Byrne was fo rmerly 
mgr/d istribut ion and planning for Ampex 
Cotp., Redwood City. 

New! RF Shielded 
New! Front-Mounting 

Innovations 
from Eldema, 
manufacturers of 
the industry's broad­
est line of cartridge lites 
and holders. Eldema's C-Ute 
Cartr idge and D-Holdercombina­
tion provides both incandescent 
or neon panel lites. Now D-Hold­
ers with the added reliabil ity of 
RF shielding and the added f lexi­
bility of front-mounting. Eldema 
plug-in ca rtridge lites are inher-

ELDEMA 

ently reliable, simple to 
install, and easy to re­

place. Availab le in a 
large range of lens shapes, styles, 
and colors. Matching push 
switches utilizing C-Lites are also 
available. Eldema cartridge lites 
and holders conform to MIL-L-
3661. Write for complete bro­
chure and free samples. 
Specify reliability and flexibility 
- specify Eldema ... where inno­
vation is a way of lite. 

A Division of Genisco Technology Corporation 
1843 5 Susana Road I Com pto n, California I (2 13) 774-1 8 50 
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-------lkroms + Lamp = Color 
Just snap a SILIKROME color f ilter 
over a clear miniature lamp. That 's all! 
No need to worry about special 
fi ttings, coated bulbs that fade or plastic 
fi l ters that melt. SILIKROMES are made 
of sil icon rubber, will never fade, 
can withstand 5oo•F for over 1,000 
hours. They come in any color ; 
are interchangeable, unbreakable, 
reusable, act as shock mounts. 
Want proof? Return the coupon below 
and we'll send you some of our 
fabulous SILIKROMES. 

APIIHEXSEAL . 
CORPORATION 

41 HONECK ST., ENGLEWOOD, N.J. 

r------------ - ----------- ----

I APM·HEXSEAL CORP. 
I DEPT. 

I'l

l' 41 H oneck St., Englewood , N.J . 

0 P lease send free samples and full details 
on commercia l and mili tary applications 
ol SILIKROMES. 

J D Please have a representa tive call. 
I 

:Name - ---- ------ -
' I / Tit le ___________ _ 

' I 
/CompanY - - ---------
' I 

1 Address - - - --- ---- -
1 ! City---- --- -----

' l~~~t;--------------------------~~~====! 
Circle Reader Service Card No. 128 

new members 

The Socie ty for Info rmation Disp lay 
wishes to welco me the fo llowing new 
members to its expandi ng ran ks: 

Aziz, Rahmat A., IBM Corp.; Brown, 
Carol/ }ae, IBM Corp.; Chambers, Geo rge 
P., Autone tics ; Davies, A D., Ed ucation­
a l Systems, Ltd ., Middlesex, Uni ted Ki ng.; 
Doering, John W ., North rop Nortroni cs; 
Feuer, Robert, Giannini Controls Corp.; 
Groner, Paul S., Corning Glass Works; 
Holmquist, john A., ITT Ind ustrial Labs; 
Jesty, Leslie C., Westinghouse Research 
and Deve lopment; }ones, Wynne H. ; 
Kaase, Frederick C., Link Group, GPI; 
l.atta, john N ., Midwest Research lns t. ; 
McFadden, joseph M., Data Proc. Div., 
AETD; Rutherford, Robert E., }r. , CBS 
Laborato ries; Saenz, No rman Elliot, Lock­
heed-Georgia Co. ; Schott, john C., Bur­
roughs Corp.; Segar, Thomas E., Litto n 
Industries; Snyder, joel B., Snyde r As­
socia tes; Spanier, Gerard, Fede ral Avia­
tion Admin.; Springer, Allen, IBM Corp.; 
Vaughan, Norman C., IBM Corp.; Wil­
son, Constance A., Tektro nix In c.; Wines, 
W arren R., Remington O ff ice Mach.; 
Zinman, M anfred, Effective Presenta­
tions Ltd. , Johannesburg, So. Africa ;Os­
born, Daniel C., Gene ra l Electric Co. 

Beach, Frank }., Braun, Richard }., Car­
ville, Fred }., Gruen, Wolf }., and Muoio, 
Anthony W ., Bunke r-Ramo Corp. 

~ernbership Pins 

SID 
---.1 --

Availab le fo r the fi rst time a re at­
tractive membership p ins bearing 
your socie ty's symbo l. The ster­
ling silver pins, which may be 
worn as tie-tacks, bear the s ilver 
le tters SID o n a b lue background . 
Pins may be ob tained at th ree 
do lla rs each fro m your natio nal 
headquarters, 654 No . Sepu lveda 
Blvd ., Los Ange les, Ca li f. 90049. 

Other features include: 

oSing le ended or ba la nced input 
oCommon mode re jection -40 db 
o Ga in contro l greate r than 60 db 
o Noise 60 db be low output 
0 3% til t max. on 60 Hz s q. wave 
o Ope ra ting a mbient - 40oC to 

+ 400C 

ITI Elect ron ics a lso s upplies 
the Type IT-284 solid s tate 20 
MHz video amp lifie r wit h 50 volts 
output. This u n it requires the 
Type IT-28 5 Power Su pp ly, or 
equiva le nt power source. 

Elec trica l a nd mechan ica l va ri­
a t ions for our video amp lifie rs 
ca n be s upplied on request. Our 
20 year experience in s pec ia l 
C-R d isplay devices is at your 
d is posa l. 

Prices: Types IT-284A and IT-
284 v ideo a m p lifi e rs : $400; 
Types IT-285A a nd IT-285 Power 
Supp lies: $200 . 

De livery: Stock to 60 days. 

Write or phone for complete specifications. 

IT I ELECTRONICS, INC. 
369 Lexington Ave., Clifton, N. J. 07015 

201 - 473-0900 
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New fiber-optic CRTs. 

They direct-record 1 MHz signals. 
A new Sylvania fiber-optic CRT enables 
H oneywell's Test Instruments Division 
to make an oscilloscope with recording 
speeds nearly 100 times faster than pre­
viou s instruments. It can record re­
sponses of f rom de to 1 MHz. 

·Honeywell's Model 1806 Visicorder 
is a single-channel, 4-axis unit. It uses 
the e lectron beam of the f iber-optic 
CRT to record continuous transien t 
data on standard oscillographic paper. 

Sylvania's new SC-4082E CRT has 
an improved electron gun for initial fine 
spot resolution. Spots have a diameter 
of 4 to 7 mils - compared to 15-30 mils 

for conventional scopes. 
T his tube contains more than 35 mil­

lion fibers-each of 10 to 15 micron 
diameter. They retain the initial small 
spot s ize as it 's conducted from the face 
of the CRT to the recording film . 

The SC-4082E has the world 's larg­
est fiber-optic faceplate - 3 x 5". It uses 
a P16 phosphor and has electrostatic 

focus and deflection. H elical resistor 
post-deflection acceleration gives it 
high writing rate and high .deflection 
sensitivity with m inimum distor tion. 

Sylvania h as d esigned a world of 
high-resolution CRTs. With fiber-optic 
faceplates and with full faceplate ar­
rays. There's a variety of sizes and types 
- using magnetic or electrostatic deflec­
tion and focus. And with various screen 
phosphors -aluminized or non-alumi­
nized. F iber size range: 4 to 75 microns, 
depending on application . 

Sylvania Electronic Components 
Group, Seneca Falls, New York 13148. 

SYLVANIA 
GE

5

N
1
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The Atlantic Ci ty sit e of the SJCC '67 - Convention Hall 

Atlantic Ci ty, N.j ., host to almost two mill ion convention 
visitors yearly, is the site of the 1967 Spring j oint Computer 
Conference, April 18-20. 

The event, sponsored twice yearly by the American Feder­
ation of Information Processing Societies, (AFIPS), w ill be 
attended by more than 5,000 computer scientists and over 
100 exhibi tors. 

There is hardly a major convention, trade show or exposi­
tion held in the United States which hasn' t convened in the 
famed seashore city. And, al though Atlantic Ci ty has been 
a leading convention center since the turn of the century, 
recent years have been marked by an acceleration in con­
struction which has given the island city a new, modern 
fac:P.. 

Th irty-five thousand square feet of floor space in Atlantic 
City's Convention Hall will bristle w i th an estimated $35 
mill ion worth of advanced computer equipment - the 
largest ever assembled and displayed under one roof. 

Conference Chairman Brian W. Pollard of RCA said the 
projected record attendance at the Spring joint Computer 
Conference "is an indication of the tremendous growth of 
the computer industry." When the first conference of this 
type was held just 16 years ago, he said, it attracted only 
200 people. 

THE TECHNICAL PROGRAM 

Rep. Cornel ius E. Gallagher (D -NJ ) and M aj . Gen. John 
W. O'Neill, ch ief of the Air Force Electronic Systems Divi­
sion at L. G. Hanscom Field, Mass., will be the featured 
speakers. 

The SJCC '67 technical program consists of thirty-fou r 
sessions trea ting four areas of broad interest: hardware de­
vices, logic design and computer organization, programming 
and applications, and analog/hybrid systems. The Program 
Committee will presen t a balanced program with sessions 
on both theory and practice. Many sessions, especia lly 
those on logic and organiza tion, will be of interest to bo th 
engineers and programmers. The seven sessions devoted to 
these subjects of dual interest are an important advantage 
of joint computer conferences. 

Those familiar with past conferences will notice the sig­
ni f icant increase in the number of sessions scheduled. Th is 
is mainly due to the large number of panel discussion ses­
sions. It is felt that a conference should not only be a means 
for presenting quality technical papers, but should also pro­
vide a forum for discuss ion and debate. Seven sessions are 
devoted exclusively to this purpose. 

The subjects selected for panel sessions are ones which 
may have a major effect on future developments in the 
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computer art, but tor which the eventual direction of devel­
opment is not yet clear. The purpose of the panel discus­
sions wi ll be to presen t different points of view and then to 
explore these views so as to define or clarify principal 
problem areas and benefits. 

Nearly 250 computer experts from 20 sta tes and five for­
eign cou ntries, including representatives from the Soviet 
Union, Japan, Canada, France and England, will speak or 
participate in the discussions and demonstrations. 

A highlight of the three-day conference w ill be a special 
pan el discuss ion on " Management In formation Systems." 
Session Chairman James P. Anderson said "the panelists, 
all recognized experts in the field, wi ll discuss the require­
ments and objectives of top man.:tgemcnt for com puter in­
formation systems." 

The panel will review computer techniques and systems 
being developed for industrial/commercial users, and study 
management's view of them. Discussion wi ll center on the 
various and frequently controversial activities that go into 
Management Information Systems. 

Another session, expected to attract wide interest outside 
the EDP community, is one entitled " Aspects of Computer­
Assisted Instruc tion." Following presentation of technical 
papers on Wednesday morning, Apri l 19, D r. Duncan Han­
sen of Florida State University, Dr. Sylvia Charp o f the Phila­
delphia Department of Education, and Mr. Donald Frush of 

• IBM Corp., will join the authors in a panel discussion o f the 
subject. 

The Program in Brief 

After the Keyno te Session, the schedule for the first day 
of the conference includes the fo llowing: 

1. Dynamic Allocat ion of Compu t ing Resources 
2. Managing the Development of Computer Programs - a 

User's Viewpoint. 
3. Computer logic and Organ ization. 
4. Visual Output Recording 
5. Applications of Analog and Hybrid Computers 
6. Data Management 
7. Handling the Growth by Definition of Mechanical lan­

guages 
8. l lliac IV- An orientation session 
9. 1/0 Devices 

10. Biomedical Computer Applications 

The second day of the conference wi ll be taken with the 
following papers: 

1. Security and Pri vacy in Computer Systems 
2. Computing Algori thms 
3. Macromodular Computer Systems 
4. Some Aspects of Computer Assisted Inst ruction 
5. Analog/Hybrid Techniques fo r Solving Partial Different ial 

Equat ions 
6. Information Processing in the Business Environment 
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7. Techniques in Programming languages - Part I 
3. The Best Approach to large Computing Capabil ity - A 

Debate 
9. The Expanding Ro les of Analog/Hybrid Computers in Edu-

cation 
10. l ogic-in-Memory 
11 . Scientific Programming Applications 
12. Techn iques in Programming l anguages - Part II 
13. Will Integrated Circuits Remove the Military/Commercial 

Spl i t? 
14. Papers of Special Interest 

The final day will be devoted to the following: 
1. Advances in Software Development 
2. Techniques in Programming languages 
3. Some Ideas from Switching Theory 
4. Non-Rotating Mass Memory 
5. Fai lu re Finding in l og ical Systems 
6. Special Session - Panel Discussion on Management Con-

ditions for Managemen t Informat ion Systems 
7. legal Protect ion o f Computer Software 
8. What's New in Programming ? 
9. Shou ld There Be Standardization of Machine Instructions? 

10. Computers for Industrial Process Analysis and Control. 
11. Simulation languages - A Tutorial Session 

AWARDS 

John W. Backus, an IBM scientist specializing in com­
puter languages, has been selected as the recipient of the 
1967 W. W allace McDowell Award. The award will be p re­
sented to Backus by the Computer Group of the Institute 
of Electrical and Electronic Engineers. 

Backus was selected for the award for his contributions 
to the fie ld of higher level computer languages, in particu­
lar for the conception and leadership in the first FORTRAN 
projects and for his work in syntactical forms incorporated 
in ALGO L. 

His concern with higher level languages dates back to 
the IBM SSES Computer in 1948. He was Project Leader of 
a team whi ch prepared the interpretive systems for the IBM 
701. After these early endeavors, Backus prepared speci fi­
cations of the FORTRAN language and led a group which 
prepared the version that became avai lable for the IBM 
704 in 1954. He also contribu ted to the development of the 
International Algorithmic language, ca lled ALGOL. 

The so-ca lled Backus, or Backus-Naur, form o f a language 
has been a formalizing tool greatly aid ing the development 
of ALGOL. Backus is curren tly on a five-year appointment 
as an IBM Fellow and is a visiting lecturer at the Electro­
Engineering Department o f the Universi ty of California at 
Berkeley. He is also engaged in research at the University. 

FILM SERIES 

The unique partnership of man and machine will be 
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dramatically portrayed in a film series to be shown at the 
Computer Science Theatre. 

M ore than 30 outstanding motion pictures depicti ng the 
computer as an extension of man's intellect have been 
selected for continuous showing during the three-day Con­
ference. 

The films, obtained from dozens of industrial, educational 
and governmental organizations, cover subjects ranging from 
use of compu ters in the space program to social implications 
of electronic data processing. 

One entitled " Child of The Futu re" examines the use 
of computer technology in the classroom. It shows how 
schools and colleges are shedding their traditiona l apathy 
toward mach ines and exploiting mechan ical and electrical 
teaching aids. 

Another entitled " Rush Hour - Space Age" illustrates 
how major world communi ties, including London, Chicago 
and San Francisco, are using computers to restore balance 
to their overworked transit systems. 

"Living Machine," a film previously shown at the 1966 
Fall Joint Computer Conference in San Francisco, where 
theater attendance reached more than 2,000, wi ll be shown 
again this year. It explores the progress made in electronic 
technology and the new fron tiers of knowledge machines 
are opening to man. 

Two theaters wi ll operate simul taneously in Convention 
Hall during exh ib it hours. 

LADIES ACTIVITIES 

A three-day program blending educational and entertain­
ing activities has been arranged for ladies attending the 1967 
con ference. 

Highligh t of the activi ties will be a presen tation on "Com­
puters and Chi ldren" by Professor Duncan N. Hansen of 
Florida State University. Also included will be a demonstra­
t ion of a video data d isplay terminal similar to the TV-type­
devices being used in schools with pilo t programs in com­
puterized instruction. 

A hospitali ty room will be maintained in The Solarium 
throughou t the conference, from 9:30 A.M. to 4 P.M. each 
day and hostesses wi ll be avai lable to answer questions, aid 
registration and offer assistance as needed. 

Ladies activities have been planned by a committee head­
ed by Miss M ary Nagle, RCA Electronic Data Processing, 
Cherry Hill, N.J. Other committee members include Mi ss 
Barbara Boyle and Miss El izabeth Gunson, In tern ational 
Bu siness M achine Corp., Philadelphia, and Miss Ann Ging­
rich, RCA. Other events, luncheons, and demonstrations are 
scheduled . 
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1 Encourage and contribute to the scientific advancement of Infor mation Display 

1 Promote the use of Infor mation Display 

1 Maintain a central file of display information for use by members 

1 Provide forums for the exchange and dissemination of ideas and knowledge r elating 
to Information Displ ay 

1 Promulgate definitions and standards pertaining to the field of Information Display 

1 Stimulate new ideas in Information Display and foster their development 

3 Pj;IIJ1tiJJiott 7Ji4plat( ellUJhf{la44i4 alL f1tfi.Md4 rutd ~ 
a4d to plli4iltt ¥. ilt{o1111t1JJiott to peiJplt 

MEN IN THE FIELD OF INFORMATION DISPLAY are concerned with virtually the entire spectrum of 

scientific and engineering pr oblems. Their interests r ange from the profound psychological problems 

raised by the man-machine interface through information theory, operations r esearch analysis, systems 

design, the physics of display components, optics, electro- optics, storage media, el ectronic circuit de­

sign, and information pr ocessing. 

IN ITS MOST SOPHISTICATED FORM, Information Display is a highly interdisciplinary field intimately 

concerned with the processing, dissemination, and presentation of intelligence to man thr ough the 

application of scientific and engineering principles, inventions, machines, and systems. 

THE SCIENTIST, THE ENGINEER, AND A SCORE OF OTHERS have found themselves in need of a forum 

devot ed to the advancement of Information Display. 

To provide such a meeting place, yet allow the pursuit of specialities represented by existing 
associations, is the reason why SID was formed 
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Use 
These 
Cards 

SID MEMBERSHIP 

Membership is open to all who can 
benefit from the Society and wish to 
further it s goals. Both individua ls and 
companies are welcpme to apply. 

Members receive free the bi-monthly 
Society journal, Information Display, 
the published proceedings of symposia, 
and news of National and Local Chap· 
t er activities. They may attend, at 
member rates, the symposia and other 
technica l meetings. Participation in the 
local cha pter's regular meetings and 
other activities, is encouraged. 

To apply, complete this application, 
enclose membershi p fee and mail to 
the Societ y. 

REMITIANCE 

Present through January 31, 1968 

Member and 
Associate Member .............. $ 15.00 

Student Member* (full-t ime).... 3.00 
Sustaining Member .................. 150.00 
•symposia proceedings not included 
with Student Memberships 

SUSTAINING MEMBERSHIP 

The Society for Information Display is 
pleased to invite a li mited number of 
susta ining memberships from corpora· 
tions or other business organizat ions 
interested in contributing t o the ad· 
vancement of disp lay technology. 

Sustaining members need not complete 
the. educat ion or experience sections 
of t his form. Merely supply: 

1) The listing desired. This will be 
printed in each issue of the journal, 
Information Display, Symposia Pro· 
ceedings and other Society publica· 
tions. 

2) The billing address. Sustaining 
members may either remit payment 
with applicat ion or request billing. An 
address is needed for later use:· 
3) Five ma iling addresses. These five 
locations or ind ividuals will receive the 
journal, Informat ion Display, Symposia 
~roceedings and other Society publica· 
t 1ons. 

See reverse for Membership Section of 
the Society by·laws. 

Society for Informat ion Display 
MEMBERSHIP APPLICATION FORM 

NAM~------------------------------------------DAT~------------
0 HOME? 

MAILING ADDRESS ________________ _____ O BUSINESS? 

COMPANY _______________ DEPARTMENT __________ __ 

POSITION OR TITL~:...... __________________ _ _________ _ 

YEARS IN PROFESSION _________________ _____ __ 

OTHER PROFESSIONAL SOCIETIES _________________________________ _ 

DEGREES OR CERTIFICATES ____________________ _ 

FI ELDS OF SPECIAL INTEREST 

Send with fee of $15.00 payable to the Society fo r Information Display, 654 N. Sepulveda 
Blvd., Bel Air, Los Angeles, California 90049. 

$ Membership dues enclosed. 0 Bill me. 0 
(Additional postage necessary if this card is mailed outside the U.S.A.) 

BUSIN ESS REPLY MAIL 
No postage stamp necessary if mailedin United States 

POSTAGE WI LL BE PAID BY: 

Society for Information Display 
654 No. Sepulveda Blvd. , 

Bel Air, Los Angeles, 

California 90049 

Society for Information Display 
MEMBERSHIP APPLICATION FORM 

FIRST CLASS 

Permit Nd. 48334 

Los Angeles, Calif . 

NAM~--------------------------DAT~~~~~---
0 HOME? 

MAILING ADDRESS ________________________ O BUSINESS? 

COMPANY _ _________________ DEPARTMENT _____ ____ __ 

POSITION OR TITL"-----------------------------------------------
YEARS IN PROFESSION ________________ _________ __ 

OTHER PROFESSIONAL SOCIETIES ________________________ _ 

DEGREES OR CERTIFICATES·-------------------- -----

FIELDS OF SPECIAL INTEREST 

Send with fee of $ 15.00 payable to the Society for Information Display, 654 N. Sepulveda 
Blvd., Bel Air, Los Angeles, Cal iforn ia 90049. 

$ Membership dues enclosed. 0 Bil l me. 0 
(Additiona l postage necessary if this card is mailed outside t he U.S.A.) 



BUSINESS REPLY MAIL 
No postage stamp necessary if mailedin United States 

POSTAGE WILL BE PAID BY: 

Society for Information Display 
654 No. Sepulveda Blvd., 

Bel Air, Los Angeles, 

California 90049 

Society for Information Display 
MEMBERSHIP APPLICATION FORM 

NAME__ ______________________________________ _ 

FIRST CLASS 

Permit No. 48334 

Los Angeles, Calif. 

DAT~-----------
0 HOME? 

MAl Ll NG ADDRESS __________________________ ________ _ 0 BUSINESS? 

COMPANY _____________________ ______ DEPARTMENT 

POSITION OR TITLo::__ _____ ___________________ _ 

YEARS IN PROFESSION 

OTHER PROFESSIONAL SOCIETIES, ________ __ 

DEGREES OR CERTIFICATES ________ _ 

Fl ELDS OF SPECIAL INTEREST ----------------- ------------------

Send with fee of $15.00 paya-b le to the Society fo r Information Display, 654 N. Sepulveda 
Blvd., Bel Air, Los Angeles, California 90049. 

$ Membership dues enclosed. 0 Bill me. 0 
(Additional postage necessary if this card is mailed outside the U.S.A.) 

BUSINESS REPLY MAIL 
No postage st amp necessary if m ailed in United States 

POSTAGE WILL BE PAID BY: 

Society for Information Display 
654 No. Sepulveda Blvd., 

Bel Air, Los Angeles, 

Californ ia 90049 

FIRST CLASS 

Permit No. 48334 
Los Angeles, Calif. 

Use 
These 
Cards 

SID MEMBERSHIP 
BY-LAWS 

(ARTICLE 3) 

Section 1: Grades and Qualifica­
tion s -- The membership of the 
SID shall be composed of five 
grades with the qualifications list­
ed below for each: 
a) Student Member -- An indi ­
vidual interested in furthering the 
purposes of the SID who is in 
essentially full-time pursuit of an 
undergraduate or grad uate de­
gree. The student member must 
transfer to a higher class ifi cation 
within one year after termination 
of such student status. 

b) Associate Member -- An indi­
vidual interested in furthering the 
purposes of the SID. 
c) Member -- An individual ac­
tive in a profession related to the 
field of information display who 
has at least a bachelor's degree 
or its equivalent in such field. 

d) Fell ow -- A member elected 
by the Honors and Awards Com­
mittee from nominations at large 
made annually of outstanding en­
gineers and scientist s in the in­
formation display field who have 
made widely recognized and sig­
nificant contribution s to the ad­
vancement of that field. 

e) Sustaining Member -- A cor­
porate or other business organiza­
tion interested in furthering the 
purposes of the SID by means of 
a financially supporting rol e. 

If membership blanks have been re­
moved, write to the Society for Infor­
mation Display, 654 N. Sepulveda 
Blvd., Los Angeles, California 90049 
for additional copies by return mail. 

can you afford to 
• 1gnoreour 

on-line plotter! 

We don' t think so. We've worked long and 
hard to develop the Geo Space DP-203 Digital 
CRT Plotter. It uses a 400 KC electron beam that 
plots and positions up to 96 million data points 
over a 40" x 60" surface. Easily reproduced 
multiple copies for pennies apiece . And it's a 
total on-line plotter that doesn't need separate 
core buffers or controllers. 

Now available- ALPACA® Ill linkage soft­
w are that gives 37% faster image generation 

COMPUTER 

times. Up to 32 levels of intensity shading. And, 
if you need it, background area shading. All 
this is available immediately for System/ 360 
and Control Data 3000/ 6000 users. 

We don 't think you can afford to ignore our 
plotter any longer. Write or call today. We 
w on' t ignore you! Geo Space Computer Division, 
Computer Products Marketing, 3009 South Post 
Oak Road, Houston , Texas 77027. Telephone: 
713 / NA 2-4570. 
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