
with the 
CONTROL 
DAT~200 

User 
Ter.minal 

Your computer may be hundreds 
of miles away, but a CDC® 200 
User Terminal puts its computing 
power at your fingertips ... gives 
you immediate access to al l the 
computing power you need, when 
you need it. Enter information or 
ask for it. Change or update a file. 
Submit a computing job. The re
sponse is immediate. In effect, the 
computer is yours alone, regard
less of how many others happen to 
be using it simultaneously. 

The CDC 200 User Terminal con
sists of a CRT /keyboard entry-dis
play, a card reader and a printer. 
Data is entered via the keyboard. 
Response from the computer ap
pears either on the sc reen or as 
hard copy from the printer. 

The entry /display station has 
a 14" screen with a capacity of 

Circ le Reader Service Card No. 117 

twenty 50-character lines (thirteen 
SO-character lines optional). The 
photoelectric card reader has a ca
pacity of 100 cards per minute. 
Its 1 ,GOO-character buffer gives 
it a throughput equal to that of 
larger, more expensive readers. In 
line printers, you have a <;:hoice be
tween an 80 column or 136 column, 
300-line-per-minute reader. Either 
device may also be used for off
line ca rd listing. 

For full details on this and other 
Control Data User Terminals, con
tact your Contro l Data Sa les Office 
or write Dept. LL-38 . . . 

CONTROL DATA 
CORPORATION 

8100 34th AVE. SO., MINNEAPOLIS, MINN. 55440 
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Now Rauland offers you a flat face CRT for 
data display with dual neck and rear port 

DUAL NECK permits two independent scans with 
negligible keystone effect . 

REAR PORT permits both optical overlay projection 
and photo recording . 

HYBRID PHOSPHOR for bright. f l icker-f ree display. 

HIGH RESOLUTION with up to 2,000 lines. 

THE RAULAND CORPORATION • 

CHARACTER GENERATION for computer readout. 
Choose either magnetic or electrostatic. 

LIGHT WEIGHT AND MAXIMUM SAFETY assured 
by meta l cone and laminated implosion shield . 

What more could you ask for? More data? Contact us 
direct or Circle # 1 on reader card . What could be 
easier? 

SPECIAL PRODUCTS DIVISION 
5600 West Jarvis Avenue • Chicago, Illinois 60648 • 312 647-8000 A ,71111"!! Subsidiary 
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Burroughs m 
• Illustrated, for your infc..rmation. are some present nnd 
futu re d isplay devices. Some are of Burroughs manufacture 
while the rest are ma nufact ured by other companies . 
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Now Rauland offers you a flat face CRT for 
data display with dual neck and rear port 

DUAL NECK permits two independent scans with 
negligible keystone effect. 

REAR PORT permits both optical overlay projection 
and photo recording . 

HYBRID PHOSPHOR for bright, f l icker-free display. 

HIGH RESOLUTION with up to 2.000 lines. 

THE RAU LAND CORPORATION • 

CHARACTER GENERATION for computer readout. 
Choose either magnetic or electrostatic. 

LIGHT WEIGHT AND MAXIMUM SAFETY assured 
by metal cone and laminated implosion shield . 

What more could you ask for? More data? Contact us 
direct or Circle # 1 on reader card . What could be 
easier? 

SPECIAL PRODUCTS DIVISION 
5600 West Jarvis Avenue • Chicago, Ill inois 60648 • 312 64 7-8000 A ~Ill"!' Subsidiary 

Leader in the 
World of Displays 
BURROUGHS, THE LEADER, is cont inuously evaluating 
all types* of display devices and systems to provide the best 
possible displays for your application. 
Whether your requirements are for present display 
devices or for displays not yet developed or conceived, come 
to the leader ... Burroughs. We have been solving 
display problems for over a decade. 

WHAT ARE YOUR DISPLAY RE QUIREMENTS ? 

Call or writ e : Bu?Toughs Corpomtion, E lectronic 
Components Division, P .O. Bo."C 1226, Depa1·tment A 2, 
P lainfield, N .J. 07061 Tel : ( 201 } 757-5000. 

Burroughs m 
• I Uus trated , fo r your infc;,rmation , a re some p resent and 
fu t ure d is play devices . Some a re of Burroughs ma nufacture 
w hi le the rest nre man ufa ctu red by other com]'utnies. 
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A secret weapon, eh? I can tell you right now, if the 
new DW "Multi-Switch" doesn't save on space and 
cost, it' s going to be a dud! 

That's the point. Switchcraft designed this compact 
pushbutton switch to do both. It's not just a scaled 
down version of an existing "Multi-Switch". 
I'll buy your design philosophy so long as you haven't 
sacrificed the versatility and quality we've been accus
tomed to on your larger switches. And, don't forget 
economy. 

Let's tackle your points one by one, and see how the 
new Series 65000 DW "Multi-Switch" shapes up! 

We've guaranteed versatility by using simplified modu
lar construction. Essentially, the switch consists of a 
frame up to 18 stations long, latch bar for function 
control and switching modules that provide up to 2C 
(DPDT) circuitry. 

Fig. 1 

Series 65000 DW " Multi-Sw itch" assembly 

Latch Bar Switch Module 

~ 

Fig. 1 shows how these elements are combined to com
plete the switch. The latch bar and mating actuator 
configuration determine the functional operation, such 
as: Interlock, All-lock, Non-lock and even special 
functions. 

We dori't have space to cover all the versatility details, 
such as, printed circuit terminals, pushbutton engrav
ing, accommodation for mounting with Tinnerman 
nuts, etc. JUST CIRCLE THE READER SERVICE 
NUMBER FOR NEW PRODUCT BULLETIN #174. 

on the new 
DW 
"Multi -Switch~'* 

An example of quality construction is the rigid frame, 
and double-wipe contactors used for extreme reliabil
ity. Fig. 2 shows how the 'U" shaped contactor pro
vides positive contact and minimizes "bounce" . Also, 
the molded nylon pushbutton actuators are an integral 
part of the module. They can't be lost or pilfered. 
Our quality story ties right into economy. You can't 
buy a better made, compact multiple-station push
button switch for the money. 

Fig. 2 

Terminal Board Switch Terminal 

"U" shaped design 
p rovides 
posi tive 
contact 

We'll accept the commercial, only because you have 
the reputation to back it up. The design looks great, 
but what about ratings and special circuit applications? 

Typical ratings for silver-plated contactors would be 
3 amps. A.C., 0.5 amps. D.C. 125v. non-inductive. For 
dry circuit applications, gold flashed contactors and 
terminals could be furnished. As usual:· w e're glad to 
engineer specials to accommodate your volume 
requirements. 

I'll probably have more questions after we get a few 
samples on test. In the meantime, I'd like certain 
members of my staff to get complete engineering de
tails on the DW "Multi-Switch" switch. 

Just have them drop us a request on your company 
letterhead for complete technical scoop. Also, we'll 
add their name to our TECH-TOPICS mailing list to 
receive this engineering-application magazine every
other month. Over 10,000 engineers find the applica
tion stories very interesting and useful in their w ork. 

*Patent applied for 

5531 N. Elston Ave. 
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Chicago, Ill. 60630 
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A significant part of the "crew" aboard NASA's Lunar Orbiters, which sent back pictures from the moon, was the 
CBS Laboratories Line Scan Tube. We developed this special form of flying spot scanner for high resolut ion photo 
transmission applications like these. Our products have now scanned more than 95% of the moon's surface, 
areas where our astronauts may land in a few short years. 
Sophisticated programs like this one dema.nd high lt;:vel technical performance. Demand for our services is con
stantly increasing from govemment and industrial customers. To meet the demand, we require mechanical engi
neers, electronic engineers and physicists at all levels. We have immediate opportunities for: 

ELECTRICAL PROJEC:r ENGINEERS ELECTRON BEAM DEVICE 
. . to assume responsibili ty for the electro-optical de- ENGINEERS I SCIENTISTS 

sign and test of • advanced camera tubes • image . to design and test electron optics, electromagnetic 
sensor systems and/ or • high resolut ion TV systems. structures. non-conventional focus/ deflection systems 

ENGINEERS 1 PHYSICISTS and high-emission. long-l ife thermionic cathodes . 

. . chal lenging assignments at all levels of experience 
in • materials investigations • ion implantation tech· 
niques • vacuum lubrication • fi lm transports • pulse 
circuit design • CRT design • mechanical design • 
wide band width-low noise TV system design • optical 
processing • holography • systems analysis and 
development • servo mechanisms. 

MECHANICAL PROJECT ENGINEERS 
. to assume responsibilty for design, development. test 

and delivery of • precision mechanisms : precision mo· 
l ions and film or tape t ransports and drives • mechan· 
ical packaging : electro-optical ; mechanical and high 
vacuum systems. 

And we have other positions. Our R&D projects often demand interdisciplinary versatility; this encourages c_JUr 
professionals to widen their technical backgrounds. Lunar Orbiter just scratches the surface of our techmcal 
capability. 
Our outstanding compensation program is supplemented by benefits that include a stock purch.ase plf'!n and 
tuition refund program for advanced study. Broaden your professional horizon. Sen:J your resume m confidence 
to Mr. William Soter, Personnel Manager, 227 High Ridge Road, Stamford, Connect1cut. 

~LABORATORIES 
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 

227 High Ridge Road • Stamford, Connecticut 
An equal opportunity employer 

INFORMATION DISPLAY, March/April 1966 Circle Reader Service Card No. 5 
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IBM introduces th 
new System/36 

It's big. Big enough to take on scientific or commercial 
jobs for companies that need more powerful 
computing. It has an expanded main storage capacity 
four times greater than the next largest model of 
System/360. And it's fast. 

This combination of size and speed means that in 
scientific areas you can solve more complex problems 

faster ... problems l ike d ifferential equat ions, linear 
programs, matrix inversions or simulations. 

In commercial areas you can use Model 85 for the 
complete range of business app lications, from 
determining optimum use of resources to general 
accounting. But now you can do them 
faster than before. Probably the most important feature 

odel85. 

is compatibility- the ab ility to grow into th is model from 
a smaller model, without reprog ramming. 

Model 85 is backed with tested prog ramming support 
including FORTRAN, COBOL and PL/ 1. It's backed 
with a l ibrary of application programs for both 
science and industry. And it's backed wi th the 
IBM Operating System/360, a comprehensive set of 

language translators and se rvice prog rams. 
In 1964, IBM announced System/360 as an open-ended 

system capable of satisfying a wide range of 
computi ng needs. Model 85 is part of this concept. 

Model 85 is not fo r everyone. But if 
you have large-scale and expanding computing needs, 
th ink Model 85. 

IBM~ 
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R·660 DDiical scnemalic 

MODEL R-660 Film RP.Hrling 
System provides X-Y and() measure
ments taken at the film plane for 
op timum accuracy rather t h an 
measuring the projected image at 
the screen. The entire film stage 
moves in the X and Y directions by 
joystick control. Repeatability is 
less than 10 microns. Electronic 
readout system provides output to 
punched cards, tape or typewriter. 

MODEL R- 660 Film Reader is 
especially designed for those labor
atories th at cannot tolerate the 
inaccuracies of film reading equip
ment which measures a magnified 
image at a viewing screen. The () 
measurement is made 'by means of 
a precision reticle projected through 
the same objective lens as the film 
image. 

MODEL R·&&O 
PRECISION FILM READER SYSTEM 

16MM, 35MM and. 70MM 

Precision Film Transports 
Most units are interchangea ble 
on Richardson equipment as well 
as systems produced for other 
manufacturers. 

16mm - 12 MODELS 

35mm - 30 MODELS 

70mm - 42 MODELS 

5" - 2 MODELS 

140mm - 3 MODELS 

91h - 2 MODELS 

14" - 2 MODELS 

Send for brochures on our complete line of film 
transport mechanisms, film readers, and viewers. 

Richardson camera company 2201 West Desert Cove Road • Phoenix, Arizona 85020 • P.O. Box 1897 
Circle Reader Service Ca rd No. 7 INFORMATION DISPLAY, Ma rch/April 1968. 
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When graphic presentation means more 
than numbers, the ~@)[MU~[b@)l:GM 
system saves time and money 
Used at the rem ote terminal of a ti me-sharing computer, t his 
C¢MPL0TLU, time sharing digital plotting system provides fast, accu
rate plots of scientific, business, engineering and f inancial data. Tedi
ous columns of tabular matter come alive in graphic form- in minutes. 

The Plotter/Teletypewriter Controller PTC-3, located in the desk 
drawer connects to a Model 103A2 Dataphone, or equiva lent, or to an 
approp'riate acousti cal phone coupl~r. The PTC-3 monito_rs_ incoming 
data and directs it to the Teletypewnter (TTY) or to the D1g1tal Plotter 
DP-1. The information for the TTY is handled exactly as if the TTY was 
di rectly connected to the Dataphone. If the inforn:ation is intende~ _for 
the Digital Plotter, the PTC-3 decodes it and dnves t he DP-1 D1g1tal 
Plotter. 

Competitively priced . .. feature by feature 
Speed: 

Chart Size: 

260 increments/sec. limited only by transmission line 
speed 

Paper movement: 

11" x 144' Z-fold 

Bi-directional 

Price: 

Softwaret 

PTC-3 Plotter/Teletypewriter Controller - $5,250 
DP-1 Digital Plotter- $3,550 

No additional charge with purchase of system. 

Booth #11 02 Spring Joint Computer Conference 

Dl:l@Oli~~@[Jl) I DIV I SI O N OF BAUSCH & LOMB (j) 

•ns'trumen't 
A 9 '5 0 TERMINAL AVI!NU£ , BELLAIRE. T E XAS 

7 7 4 0 1 

TELETYPE 
MODEL 

33 OR 35 

BLOCK DIAGRAM 

PLOTTER 
TELETYPE· 

WRITER 
CONTROLLER 

PTC·3 

DATAPHONE 
TYPE 103A2 

OR 
EQUIVALENT 

OR 
ACCOUSTICAL 

PHONE 
COUPL ER 

_i 
TWO 

WAY 

TRANSMISSION 

LINE 

T 
DATA 

PHONE 

CONTROLLER 

TIME 
SHARED 

COMPUTER 

DIGITAL 
PLOTTER 

DP·1 

(Turn page tor additional information) 



New off-line plotting system offers convenience, speed, low cost 
This new C0MPL0Ttm off-line system features 
an incremental magnetic tape reader coupled 
to a digital graphic plotter to produce fast, 
highly accurate plots of numeric data. Designed 
to accept 8¥2" tape reels directly from the com-

puter, the unit is virtually a " load and go" op
eration that writes at 300 increments/ second. 
Housekeeping software is provided at no addi
tional cost. 

(g@)U0lJ~lS@)lfrM ON-LINE DIGITAL PLOTTER 
The DP-1 will plug into existing computer interface 
couplers with no change required. 

The al l-new C0MPL.0TTM DP-1 plots up to 300 increments per 
second on 11" x 144' Z-fold chart paper. Most economical 
plotter on the market today. Housekeeping software avai lable 
at no additional cost! 

SPECIFICAT IONS 

DP-1 

Maximum incremental speed 
in steps per second 300 

Incremental step size .010" 
.005" 
.1mm 

Maximum plot size: 
Y Axis (pen) 11" 
X Axis (paper) 144' 

Booth #1102 Spong Jomt Computer Conference 

O'D@M@~@[R) I InsTrumenT DIVISION oF aAuscH &LOMa @ 

d 9 !50 TE~ MINAL AV E NUE. O ELLA IRI! , TEX A S 7 7 4 0 1 

1 71 31 667 740 3 C AO L E t-401NCO 

' DP-1-$3550 

BALL BROTHERS RESEARCH CORPORATION • BOULDER, COLO. 80302 
MIRATEL DIVISION • 3600 RICHARDSON STREET • NEW BRIGHTON • ST. PAUL, M I NN · 55112 
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What 
Kollsman 

knows about 
digital 

electronics 

finds 1 
out of 2100 pages 

in 10 seconds. 
Kol lsman ca ll s it DataSKan.™ more applications fo r DataSKan. 
In 10 busy second s, it counts, Like auta;natic print-ou t of copies, 

scans, selects and displays infor- or a computer-linked system of 
mation from among 2100 pages one or more units. 
spread out on a 100-ft film ro ll. DataSKan™ information retriev-

Kollsman designed the en tire al is another example of Kollsman 
mechanism, including logic system ingenuity in action , from flight 
and the optics. The all-silicon digi- data instrumentation to systems 
ta l electron ics includes 15 photo management to electro-optics. 
sensors. And the film drive is a Ko ll sman plants at Syosset and 
powerfu l new stepping motor Elmhurst, N.Y. Subsidiaries : Koll s-
that eliminates expensive Geneva of active records is importan t for man M o tor Corp., Dubl in, Pa.; 
drives and pull -down claws. any industry. And with DataSKan™ Ko ll sman Instrument Ltd ., South-

Kollsman is developing Data- portabi li ty, it can produce 10-sec- ampton Airport, England; and 
SKan™ fo r the Naval Appl ied Sc i- ond records almost anywhere. Koll sman System-Technik GmbH, 
enc~s Laboratory. Bu t total reca ll Now Ko ll sman is thinking of Munich, West Germany. ~~! 

Kollsman Instrument Corporation Syosset, New York . Subsidiary o f Standard Kollsman Industries, Inc. ~ • 
Circle Reader Service Card No. I 0 

·in large area display tubes 
Fairchi ld-Dumont has advanced the state of the art to offer uniform edge to edge resolu· 
tion without image degradation. Our large area displays assure consistent spot brightness, 
superior definition and unsurpassed clarity. 
Our proven technology and design give you a definite edge with these advantages: 
• ELECTROSTATIC DEFLECTION and focusing of high writing speed 
• ADVANCED GUN DESIGN and assembly which minimize defocus and astigmatism at 

the edges 
• CORRECTION VOLTAGES within transistor ratings when required 
• UNIFORM SPOT SIZE within close tolerances without costly external circuitry 
• FLAT SURFACE GEOMETRY minimizing pattern distortion, facilitating readabi lity. 
Typical examples of Fairchild-Dumont advanced design in Large Area Displays ... 12 inch 
KC 2598A, 16 inch KC 2764 and 19 inch KC 2690. For complete data on all Fairchild-Dumont 
display tubes consult your local representative or call us directly. No matter what your 
C.R.T. needs are in Large Area Displays you can look to Dumont- the world's leader. 

WORLD' S LEADING MANUFACTURER OF DISPLAY TUBES 

VIS IT US AT IEEE IN NEW YORK MARCH 18·21 
AND INFO '68 IN LOS ANGELES MAY 22·24 

F=AIRCHILC 

DUMONT ELECTRON TUBES 
A DI VI SIO N OF FAIRCHILD CAME RA AND INSTRUMENT CORPORATION 

TELEPHONE (2 01) 773-2000 TWX 710-989-7149 

750 BLOOMFIELD AVENUE.CLIFTON,NEW JERSEY 07015 
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Data Display Devices 
from Raytheon 

The presentation you see above 
was generated by a Symbolray* 
Cathode Ray Tube identical to 
the one lying on the console. A 
ne w type of monoscope , the 
Symbol ray can generate alphanu
merics from electrical signals for 
cathode-ray disp lay or for hard 
copy print-out. The presentation 
here is shown on a Raytheon tube 
(CK1415) used in a Raytheon 
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 

electronic displays than using 
larg e numbers of circuit cards. 

The output of the Symbol ray 
operating as a monoscope is ob
tained by e lectrically deflecting 
the electro n beam to desired 
characters on the target and scan
ning them sequentially with small 
raster. The display cathode ray 
tub e on which this output is 
viewed is scanned in synchronism. 
When the Symbolray method is 
used in conjunction with buffer
memory techniques, full mes
sages can be displayed -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 writ ing 
alphanumeric characters wh ile 
raster scanni ng . Raytheon al so 
offers combination deflection or 
" diddle plate" types and all stand
ard phosphors. Or, Raytheon can 
meet your special CRT design 
requirements. 

For more information-or a 
demonstration-call or write your 
Raytheon regional sales office. 

INFORMATION DISPLAY, March/April 1968 

Cathode-Ray Projection Tube. A new 
family of Projectoray• CRTs provide 
high qual ity projection of telev ision or 
other d isplays. As compared with more 
conventional projection tubes t he 
Proj ect oray prov ides substanti~l im
provement in l ife and brightness with
out sacrifice in picture quality. 

These devices are available in de
signs which uti l ize refractive optics or 
Schmidt optics, with one special de
sign using a Schmidt spherically-curved 
mirror built within the cathode-ray· tube. 

The high l ight output and long life
more than 500 operation hours-are due 
to novel design. The phosphor screens 
are deposited on thermally conductive 
materia ls capable of being cooled 
readily by air f low or liquid cooling 
techniques to inhibit screen burning. 
The final display will provide 15 foot
lamberts on a 3-foot by 4-foot lenticular 
screen, permitting operation of the pro
jection system in a lighted room. 

Dataray* Cathode Ray Tubes. Raytheon 
makes a wide range of industrial CRTs 
-including spec ial types-in screen 
sizes from 7" to 24". Electrostatic, mag
netic, and combination deflection types 
are available f or writing alphanumeric 
characters while raster scanning. A l l 
standard phosphors are avai lable and 
specific design requirements can be 
met. Combination deflection or "diddle 
plate" types include CK1 395P (24" rec
tangular tube), CK1400P (21" rectangu
lar), and CK1406P (17" rectangular). 

J 
Datavue* Side-view Tubes. Type 8754 
with numerals close to the front , per
mits wide-angle viewing. These side
view, in- line visual readout tubes display 
single numerals 0 through 9, preselected 
symbols, + and - signs, and decimal 
points. Their 5/e" high characters are 
easily read from a distance of 30 feet. 
Less than $5 each in 500 lots, they can 
be supplied with lacquer coating to 
eliminate the need for expensive fi lters. 
Datavue types are interchangeable with 
NL840, 841, 842, 843, and 848 tubes. 

.2 
Datavue* End-View Tubes. Raytheon 
makes round (CK8421) and rectangular 
(CK8422) Datavue indicator tubes on 
automated equipment capable of high 
production rates and top quality. The 
CK8422 rectangular tube is also avail
able with decimal point, ± symbols, and 
in other special versions. Both round and 
rectangular types f it existing sockets 
and conform to EIA ratings. These ultra
long- life tubes are designed for 200,000 
hours o r more of dynamic operation. 

Recording Storage Tubes. The two new 
designs shown utilize miniaturized guns 
and necks to provide high deflection 
and focus sensitivity, resulting in sav
ings in coil and power supply weight 
and size. They provide Ki loline resolu
tion, long storage and fast erase capa
bil ity. The single-gun version is Type 
CK1537 and the dual-gun version is 
Type CK1535. 

Raytheon's complete line of elec
trical-output storage tubes feature high 
resolution and non-destructive reading. 
Information can be written and stored 
by sequential techniques or by random
access writing. Cbmplete, gradual or 
selective erasure is possible. 

Raytheon storage tubes are readily 
avai lable for applications in radar scan 
conversion, slow-down video, signal 
processing, signal enhancement, time 
delay, and stop motion. 

Send Reader Service Card for litera
ture on the: 

Symbol ray CRT No. 12 

Projectoray CRTs No. 13 
Datavue Indicator Tubes No. 14 

Recording Storage Tubes No. 15 
Dataray CRTs No. 16 

Or call your Raytheon regional sales 
office. Or write to Raytheon Company, 
Components Division, Quincy, Mass. 
02169. 

"Trademark of Raytheon 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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VOLTAGE REGULATORS 

PRICED AS LOW AS 38C 
these new Signalite voltage 
regulators feature: 

• orders of magnitude better than 
Zener Diodes under transient conditions 

• temp. coef. less than 1 5 mv rc 
• life greater than 20,000 hours 
• stacking capability for higher 

voltage regulation 

VOLTAGE REGULATOR AND REFERENCE TUBES 

SIGNALITE BREAKDOWN REFERENCE VOLTA GE CURRENT RANGE' 
TYPE VOLTAGE Ydt MEAS. AT FOR RE GULATOR 

1111. 

Ydt ma ma 

V83R4 115 83± 2 1.5 0.25 - 4.0 

V84R2 115 84± 2 1.0 0.15- 2.0 

V91R2 125 91± 2 1.0 0.1 - 2.0 

V103R2 135 103± 2 0.8 0.2 - 2.0 

V110R4 170 110± 2 1.5 0.5 -4.0 

V115R4 155 115±2 0.8 0.15 - 4.0 

V116R2 150 116± 2 0.6 0.12- 2.0 

V139Rl.9 190 139± 4 0.5 0.3 - 1.9 

V143Rl.9 225 143±4 0 .5 0.3 - 1.9 

A PPLI CA TI O N N EWS L E TTE R 

The Signal i te News Letter f ully i llustrates how 
voltage regulating tubes are used as reference 
volt age sources, and in: regulated power supplies, 
osci lloscope calibrators, photo mu ltipliers, zener 
diode t ype voltage sources, d igita l vol tmet ers, t im
ing circ ui ts, over voltage protect ion, suppressed 0 
voltmeters, frequency dividers, indicating volt· 
meters ... and many other applications. Copies 
are availab le from y our Signali te representative 
or contact Signalite. 

MAX.' ' 

6.0 

3 .0 

3.0 

3.0 

6.0 

6.0 

3.0 

3.0 

3.0 

OPERATING CURRENT 
ma 

MIN. AS MIN. IN PARALLEL 
SHUNT REG . WITH A CAPACITOR 

0.25 0.4 NOTES: 

0.15 0.35 
*Limits for less than two 
volt variation. 

**Maximum continuous cur-
0.1 0.3 rent without permanent 

0.2 0.25 
damage t o tube. 

Equil i br i um cond it i o n 

0.5 0.95 
reached within 2 m inutes 
after Igni t ion'. 

0.15 0.3 

0.15 0.3 

0.3 0.6 

0.3 0.6 

302 

A General Ill 
Instrument ~~ 

Company 
INCORPO RATED 

19 3 3 HEC K AVE NU E. N E PTU NE 
N E W JERSEY 07753 • ( 2 01 ) 775 -2 4 90 
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Low cost stator type yoke 
for high grade 

commercial applications 

TYPE KY 
Fast core general purpose, 

moderate resolution, 
for 52•' 70• and so· 

1 ¥!6" CRT neck 

TYPE HY 
Deflectron® for high resolution 

recording storage tubes 
Scan converter 

applications 

TYPE QD 
General purpose yokes 

for Ya" CRT neck BY 

1" storage tube CY 

for. 11/a" storage tube CYT 
istance version of type BY 

Available for types 
CY and CYT 

TYPE YY 
Pincushion corrector, 

electromagnetic, 
low cost, 

general purpose 

TYPE L 
Vidicon yoke, focus 

and alignment coils 1" 
For slow scan, 

high resolution 

TYPE WV 
Image Orthicon yoke, focus 

and alignment coils 3" 
For high resolution, 

slow scans 

TYPE AV 172 

0 

Low L12, high sensitivity 
for 42•, 52•. 70• and so· 

1¥16" CRT neck 

TYPE FY 
Deflectron®, 

general purpose 
for 42• 

1¥,6" CRT neck 

TYPE HD 
storage tube yoke 

Scan converter 
applications 

storage tube yoke 

for 2" CRT neck Type DY 

2114" CRT neck Type DJ 

TYPE DY 
Pincushion corrector, 

permanent magnet 
Specials available 

TYPE M 
Hybrid vidicon yoke, 1" 

Magnetic deflection coil 
with shielding 

TYPE HV 
icon yoke, focus 

and alignment coils 3" 
For standard TV 

applications 

High quality general purpose, 
moderate reso I uti on 

low residual, 
for 52•, 10• and go• 

1¥~6" CRT neck 

core, low L12, 
low distributed capacity 

for 52• 
1¥,6" CRT neck 

TYPE GD 
yoke for high frequency 

beam modulation 
Celcaloy, ferrite 

and air core 
for 1 ¥!6" CRT neck 

TYPE AW 
yoke for 52• and 10•, 

1" and 1 ¥16 " CRT necks 
Includes bearings, gear 

and sliprings 

r.~n ·r~'"'"' and beam 
alignment, aiming, flooding 

for 1 ¥,6 " CRT neck 

TYPE KC 
Focus coil, dynamic 
for high resolution 

Many other standard 
types available 

TYPE HLF 
Vidicon yoke, focus 

and alignment coil 1" 
For standard TV 

applications 

TYPE TV 129 
astigmatic corrector and 

dynamic focus coil 
For high resolution 

42• CRT 

TYPE NC 

MAHWAH, N. J. UPlAND, CAL 
201·327·1123 714-982-0215 

TWX 201-327-1435 TWX 714-556-9550 

22~----------------------------~~~------------~~::::~ ______ _J 
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How many colors can you get on the face of a CRT that has only one electron 
gun and no shadow mask? . 

Right now, Sylvania can give you 4 or more. And the "no-shadow-mask" 
means your display is as sharp and bright as monochrome; the "one-electron-gun" 
means your back-up deflection circuitry is almost as simple. 

We do it by using two faceplate phosphor layers, each one a different color. 
('I ou can order any 2-color combination of red, green, blue or white you wish.) Low 
voltage actuates one phosphor, high voltage the other. Midrange voltages mix the 
basic phosphor light outputs to produce colors somewhere in between. 

We make multicolor CRTs now in 511
, 1011 and 19" round sizes and a 21

11 

rectangular size ... but on special order we can make them just about any size you 
wish. They display all types of visual information : waveform, alphanumeric, pic-
torial or any combination. 

S~IJ~~N lA 
We recommend them for: air traffic control systems; military IFF systems; 

stock market quotation units; airline and other transportation status boards; teac~
ing machines ; electronic test equipment; computer readouts ... anywhere a multi-

ANNouNCES 
color display can facilitate comprehension. 

Sylvania Electronic Components, Electronic Tube Division, Seneca 
. Falls, N.Y. 13148 

THE l·GUN MULTICOLOR CRT. 

SYLVANIA 
GENERAL TELEPHONE & ELECTRONICS 

Circle Reader Service Card No. 20 



Now K&E offers digital 
plotting paper and film 
any way you want it. 

(We'll even give you some free.) 
K&E's new CoMsrocrM fills the crying need for a truly 
comprehensive, compatible line of digital plotting 
papers and film. One that matches the special 
individualized requirements of people in engineering, 
highway planning, business, meteorology and 
many other fields. 

It's a natura l for us-and for you. K&E is the 
company that already makes over 10,000 products 
related to the business of getting information down on 
paper and reproducing it eff icient ly. 

So it's only logical that CoMsroc joins our fam ily 
with a line that inc ludes: 1) high transparency sulphate 
tracing paper, suitable for plotting in either ink or 
pencil, and admirable for reproduction; 2) ALBANIZED~ 
copy paper that produces jet-black, smudge-free 
copies with conventional reproduction methods; 
3) film, with the famous K&E drafting surface, virtually 
indestructible because it's based on Mylar®, not acetate. 

And, when it comes to "specials" , they're our 
stock-in-trade. We can develop any kind of grid you 
want, on rol ls from 12" to 31 ", and provide it in 
repeats of up to 54" . (We can even produce Federal 
Aid Sheets in cont inuous form for you, on rolls with 
repeats, printed on the reverse side to help assure 
the sharpest reproduction. ) 

CoMsroc materials can be used on practically all 
major-name drum-type equipment. Our prices are 
competitive ... but CoMsroc performance is hard to 
beat. As sticklers for quality control we engineer 
consistency in for you. 

See for yourself. Send for free samples of 
CoMsroc paper and film. You won't believe digital 
plotting media could be so compatible. 

CREATIVE PRODUCTS 
FOR THE CREATIVE ENGINEER 

KEUFFEL & ESSER CO. 

i--------------------------
1 KEUFFEL & ESSER COMPANY I 300 Adams St., Hoboken, N.J. 

I Yes, I'd li ke to get f ree samples of K&E CoMsToc 
I digital plotting paper and film. 
I 

~~--- ~ Name _________________ _ 

I Position _____________ _ _ _ 

Company ________________ _ 

City State Zip Code _ _ _ 

-------------------------~ 
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MODEL 04499 

TYPE C4942 

Request 
cata log page 

// 

TYPES V21 
& V22 

TYPES 
C3287 /C3528 

MICROMETER
CONTROLLED PRECISION 
COIL ALIGNER 
For fast, convenient alignment 
of yokes and focus coils in (1) 
ultra precision displays and fly
ing spot scanners, and (2) labo
rator.y research and prototype 
evaluation. Exclusive inde 
pendent micrometer adjustment 
of pitch, yaw, horizontal and 
vertica l translation ... with 
firm precision locking. Exclu
sive true precision control and 
exact repeatabi lity, plus rugged 
construction. For full details re
quest catalog page. 

SHIELDED DYNAMIC 
FOCUS COIL 
For sharp focus applications up 
to 25kv accelerating potential, 
such as scan converter storage 
tubes and flat faced high reso
l ut i on CRT ' s. Stat i c and 
dynamic coils combined into a 
single gap to ease alignment 
and position. Gap in forward 
position for superior focus and 
best image-to-object ratio. 

VIDICON YOKES & FOCUS 
COILS for t• Vidicons 
IN VOLUME PRODUCTION 
NOW. For both commercial and 
mi litary applications. Engineer
ing Service available. Special 
designs for all types of 1' vidi · 
cons includ ing electrostatic 
focus magnetic deflection types. 
For full technical details request 
catalog page. 

MAGNETIC SCAN· 
CONVERTER DEFLECTION 
YOKES 
Stator Design for standard Biz 
inch neck diameter scan con
verter storage tubes. High reso
lution, geometrical accuracy and 
sensitivity are combined to offer 
power savings, plus ultimate 
performance. A desirable short 
precision magnetic field is 
achieved by combining short 
overall length and small ears 
with the proper distribution, in
sertion and extreme care in 
construction. Magnetical ly 
shielded designs also available. 
Request catalog sheet for full 
details. 
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TYPE FZO 

PRECISION ELECTRO
MAGNETIC FOCUS COILS 
for Vs", 1Y2 ", 2Ya• and 
other neck dia. CRT's. 
All designed for ultimate focus. 
Negligible effect on spot size 
when properly aligned to beam. 
Static types (all si zes)- low 
power or high power. Dynamic
static combinations (Biz • neck 
dia.) ... compact single gap 
design . .. or double gap de-
sign to simplify circuitry by 
eliminating coupling between 
static and dynamic coils. Wide 
range of coil resistances avail
able. For full technical details, 
request catalog pages. Please 
specify your CRT and· beam 
accelerating voltage. 

PRECISION STATOR YOKES 
for tW neck dia. CRT's. 

TYPE P7 

TYPE PI 

ANTI-PINCUSHION DEVICES, 
both PM and EM types 
Eliminates CRT geometrical pic· 
lure distortion. Type P7 perma· 
nent magnet anti-pincushion 
assembly requires no current 
. .. occupies small space . . • 
easily adjustable .. . mounts 
directly on standard yokes •. . 
available in wide choice of mag
net strengths with tight toler· 
ances. Type PS eleclromagnetic 
coil anti-pincushion assembly 
has very high precision con
struction .. . allows convenient 
front panel adjustment. For full 
technical details request catalog 
page. 

LARGE I.D. YOKES for 2Ys" 
neck dia. CRT's. 

TYPES Y58· Y&O· 
Y62-Y64 lor 

42', 52', 70', 

High efficiency and accur~cy 
achieved by stator type core 
which also provides excep
tionally low astigmatism and 
residual magnetism. Push-pull 
or single-ended coils for time 
shared sweep displays, char
acter displays and others. 
Request catalog sheet for full 
details. 

TYPE Y&& 
Up to 60' 
Defl ection 

Single-ended and push-pull de· 
signs especially for charactron 
CRT's to give minimum twisting 
01 ·Jistortion of characters. Suit
able also for precision displays 
with other types of 2Ya • neck 
dia. CRT's. Request catalog 
sheet for full details. 

& 90' 
Defl ection 

Anglos 

COMPACT ROTATING COIL 
YOKES for tW neck dia. CRT's 

Angle 

TYPE Y65 
Up to 70' 
Deflection 

ENCAPSULATED MINIATURE 
PRECISI ON YOKE for Vs' or 
t• neck dia. CRT's. 

TYPE Y25·R Series 
Up to 52' and 70' 

Deflection 
Anglos 

For Radar Plan Position Indi
cator and all other rotating coil 
applications. Versions available 
with dcoff-centeringcoils. Com
plete in aluminum housing con
taining deflection coil, slip rings 
and brush assembly, drive gear 
and bearing for easy installa
tion into any equipment design. 
Only 3Y4" OD x 211/ 16" long. For 
technical details request catalog 
page. 

Anglo 

Push-pull and single-ended 
coils available in a wide range 
of inpedances for transistor 
drivers or vacuum tube circuits. 
Features electrical ly balanced 
wind ings with equal deflection 
sen sitiviti es. Close angular 
tolerances of the display are 
achieved by precise construc
tion. Epoxy encapsulated to 
withstand ex treme environ
ments. For ful l techn ical 
details, request catalog page. 

For 111gln•ring 111l1tena ill solving your tliapley prolll•••· 1111111 
coatect •r noerllt ropraoatetin: 
l11to11-IIIIIW E ... ontl: .... . .. . .... .. ....... ... . ..... . . ..... . 117· 71Z-3114 
llllow York: . ....... ................ .................... ........ Z1Z-115-3n7 
Phlletlol11hl1 Aroe: . . . ...... ..... .. .. ... ....... .... . .......... Z11-711-Z3ZI 
WoahillltOI-IIIti•oro Aroe: ....... ....... .............. .... ZIZ·IZI-11Z3 
Ml1noe11alia: .. ........ ....... .... .. .. ....... .... ... ... ... . .. . 11 Z·IZI-1141 
Loa Angola: . ................ ............................. ... Z13-ZI3·1ZI1 
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EDITORIAL 

SID membership 

W hy shou ld I or my company join the Socie ty for Information Display? Most of us 
have just made the decision to renew. A few have decided it isn' t worth the expenditure 
and o thers have never belonged ; perhaps they have never considered the values of 
membership. I invi te those in all categories to exp lore the benefits of belonging as they 
affect one's sel f, his company, h is profession, the technology represented, and the 
common good . 

Perhaps some may have joined to rid themselves of a zealous chapter membership 
eiiort or just to be part of " the group". For others the SID jou rna l, Information Display, 
Symposium Proceed ings and Membership Directory are very evident and tangible 
benefits which in themselves justi fy the $15 membership fee. 

Those who attend the symposia, technical , o r chapter meetings achieve additional 
contact w ith o thers in their field and benefit from the resu lt ing communication ; an 
essent ial in the rapidly changing technology of information display. 

The reasons for belonging to the Society, the depth and area o f committment 
differ for each member. The maker, user, purveyor and theoretician each contribute in 
specifi c ways and have different expectations of the Society for In formation Display
and these change wi th time. The techn ical meetings, published papers, working com
mittees and social events of the Society provide all w ith va rious opportunities. They help 
us to understand, evaluate, appreciate, and sometimes em ulate our fell ow workers, be 
they customer, competi tor or collegian. 

Industry and government benefit from the act ivit ies of the Standards and Definitions 
Commi ttee. They gain when individua l members wi thin their employ mature and main
tain themselves curren t and alert through Society participati on. Corporations and o th er 
insti tutions encourage professional ism when they add their support to appropria te tech
nica l societies. Those organiza tions genuinely interested in contributing to the advance
ment of d isplay technology are encouraged to apply fo r Susta ining Membership in the 
Society. 

D isplay-oriented personnel in your firm wi ll be more active and numerous in the 
Society as a resul t of corporate Su staining Membership. D irect benefi ts o f the $150 
Sustaining Membership fee include the Company's listing, which is printed in each issue 
ol Information Display, symposia proceed ings and o ther Society publ ications. In addi
tion, five designated locations or individuals will receive these publications, the 
Membership Directory, and news of national and local chapter activi ties. Your ass is
tance in obtaining corporate support is needed in 1968. 

Why do we seek growth-more members, both ind ividuals and corporations? That 
the Society has served many individuals well is evidenced by the steady growth during 
the five years since its foundi ng. I t has experienced a net increase of three hundred 
members per yea r to the present 1500 vo ting members. 16 Sustaining Members and 9 
local chap ters. The Society has brought the info rmation disp lay technical commun ity 
together and given i t an iden tity. 

Now, w hy do we need you and why do you need us? As individu al members of the 
disp lay community, one can proceed alone; however, it is acknowledged that group 
interaction and st imulation from the ideas of others inspire most individuals to contri 
bute to a greater extent than they would themselves. We want you to use the Society 
meetings and publications as a so unding board for your display-orien ted ideas. Concepts 
you have for improvi ng the Society are important. As a larger portion of the info rmation 
display community becomes active in the Society, the present mem bers benefi t from the 
improved and w ider scope of communication. We seek your support in advancing our 
mutual goals through membership in the Society for Information Display. The decision 
to join us is yours-why no t today? • 

PH ILLIPP. DAMON 
Membership Chairman 

and 
W estern Regional Director 
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They start just 16 mm wide, but ... 

Information Display Systems 
offer the biggest careers in EDP. 

There's a big fresh technology under full steam 
at Strombe rg~Ca rlson , Data Products Division, 
San Diego-one that represents today's greatest 
breakthrough in data process ing. It's the first truly 
practical technique for supply ing readable 
information as fast as a drgrtal computer can 
generate it. And retri eve any piece of it on a 
moment's notice. 

Sound challenging - and promisi ng? If you '.re 
a c ircuit des igner, logic engineer, an e~ectronr c or 
component engineer, mechanisms desrgner or 
CRT engineer, we'd like to send you the story 

of Information Retrieval and Display at 
Stromberg-Carlson. It could be t~ e biggest 
breakthrough in your career. Wrrte to: Manager, 
Industrial Relati ons, Stromberg-Carlson, 
1895 Hancock St reet, Department A, 
San Diego, California 92110. 
An equal opportuni ty employer. 

The S-C 4440 Micromatlon Printer accepts 
input /rom computer or tape transport at 
90,000 characters per second. It generates 
alphanumeric text in page /ormat (on . 
random- retrieval coded 16 mm m•crol• lm) 
at rates up to 70,000 pages i n 8 hours. 

A Subsidiary of Genera l Dynamics Stromberg-Carlson 
Data Products Division 
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Tar9et 
Vehocle r-r rr~·l 

, ~ I y' L. - , Lens .j,. of Imoge 
---- -• .J. Eye on 

Retina 
Window 

at 
Spacecraft 

FIGURE 4: Real-life situation represented schematically 

and hence 

(= d (D + s) 
D + d+s 

by the lens magnification formula we have 

M=~ 
D +s-f 

d 
D +s 

Therefore. the s ize of the image on the retina is 

y' = Mr =- __ d_ ,. 
· D +s · 

A s the ca~ sul_e approaches the target vehic le the rate of change 
Of Image SIZe IS 

dr' a,·' ds 
dt=as dr 

yd 
( D +s)~ 

whe· ds 
I e l 's = - =speed of approach 

dt 

T his behavior i ~ what we wish to simulate with a single 
hologram a nd a movmg recons truction source. Firs t of all we 
ass~~e tha~ the hologr~m is made wi th the object ang,u la r 
POSitiOn a, - rr/2 and With the reconstruction source freque n
cy, w~. equal to the record ing source frequency F' 5 · h · . w, . 1gure 
IS a sc emat~c representation of such a simulator with the 
holog_r~~ actmg_ as the cockpit window. In this case we use 
the ~utual true Image. By repeating the previous analys is we 
obtam the 1mage size 

I. 
True Imoqe 

of 
TCJ<9et Vehicle 

d .r' = --- .r 
d + ,., 

Reconstructloo 
Source 

.... 

.... 

Holooram 

Image 
on 

Retina 

F IGU~E ~: Sche matic representation of simula tor with 
cockpot wondow hologram a cting a s 
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In this case, however, x is not fixed since the . 
h I · SIZe of th 

o ogram 1mage changes as the reconstruct· e . . . Jon source d" 
tance, 1 ,, vanes. Accordmg to equation 3 the 1 t 1 IS-. a era mag ·fi 
cat10n of the hologram image and hence x changes as nJ I-

r \' 
··- M IY I "- t.Xl = --

r l 

where x, is the size of the object of which the hoi 
d d . . d ' ogram was 

~a _e an r, IS Its IStance fro m the hologram. H ence, the ret-
ma 1mage size becomes 

x' = __!1!!_ .& 
D +rb ro 

The rate of change of x' is 

where 1• = dr, 
" dt 

Thus 

For ' i' >> D we have 

.• _ x 1d 
.\ =-,., 

( 
l iJ ) 2 - \ 'n 
r, 

. From equation 15 we see that the image size x' is essen-
tJ~IIy a. constant. This, of course could be inferred from the 
d~scuss~on of the angular magnification achievable with the 
virtual •mage of a hologram. It was shown that for this case 
JM;J ,;; I. For the real image, however, JM;J ~ 1. We thus 
conclude that a hologram display utilizing a vi rtua l image 
cann_ot be used for s imulation purposes. We then consider the 
real •mage as shown in Figure 6. 

Us ing the same kind of analysis as in the prec eding para
graphs we get 

x ' = H -h 

and 

dr' d 
T=-(D + h)2 

D + H 
--- .r, (H- h) 2 ,., 

1',[-1 -(J._- J._)] 2 H - h r, ,.~ 

Reconstrucllon 
Source 

FIGURE 6 : Real image 

... , 
'~· 
J~~ 

Window 

l 
Eye Retina 
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In order to compare the simulation to the actual case we 

.11 graph equation 8, 9, 15 and 16. . 
WI . I . b h h In order fo r the s1mu at1on to e t e same s1ze as t e 

real object when it reaches the window we must have 

This allows us to compare the two curves of Figure 7 direct
ly. we see that if H is made large enough. then the simulator 
will duplicate the behavior of the object reasonably well. If 
we now wish to make the rate of change appear the same 
when the image reaches the window we have the add itional 

requirement. 

v,=(H:D )[ 

Normoizod 
Retinol 

- D 
H 

FIGURE 7: Comparison of two curves 

We see that if we make the reference distance. r~ . equal to 
the object distance. r,, when making the hologram. equation 

I R s implifies to 

From Figure 8 we see that this condition results in a rate of 
change curve which approaches zero as the distance. H. ap
proaches infinity. In other words. the simulation behaves 
more like the real situat ion for large H. As a matter of fact, 
the equations show that they are exactly alike if we make H 
->:X: 

We have shown that a simple simulator, using a single 

NormaliZed 
Rate of 
Change of 
Rellnol 
Image S.ze 1 

FIGURE 8 : Con dition results in rate of change curve approaching zero as 

distance approaches infini ty · 
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hologram and a moving reconstruction source can accurately 
simulate an approach maneuver. Up to now we have as
sumed a straight line motion of the reconstruction source. 
Within limits, we can also move the source through a small 
angle to obtain angular motion of the image. The limitation 
on the angle arises due to the effect of the finite thickness of 
the photographic emulsion on the photographic plate. If the 
angular position of the reconstruction source relative to the 
hologram changes from that of the reference source when 
making the hologram, the image dims and ultimately extin
guishes [3]. For holograms made on 649F glass plates, the 
max imum deviation before image extinction is on the order of 
±4° up to ±15° depending on the relative size of the object in 
relation to its distance from the hologram. The angular 
change in image position is directly related to the change in 
reconstruction source position. Thus a reasonable image an

gular shift can be obtained. 
There are a number of practical problems to consider. 

Probably. the most important is image intensity. The holo
gram is really a complicated diffraction grating and the image 
is its first order diffraction pattern. For an ordinary hologram, 
the maximum energy one can diffract into the image is 6% of 
the reconstruction source energy. If the hologram is bleached 
so that we now have a phase grating the image can be bright
ened at some cost of signal-to-noise ratio. In this case the d if
fracted energy may be increased to 25% of the reconstruction 

source energy. 
A second important consideration is that of image aber

ration and distort ion. It has been shown that for any magnifi
cation other than unity, the image will have all the aberra
tions present in lenses [ 4]. In addition from equations 3 and 
5 we see that the radial magnificat ion M1; is equa l to the 
square of the lateral magnification ML For a virtual image 
this is not apparent to the eye because the angular magnifica
tion remains essentially constant. However, for a real image 
the angular magnification becomes large, which has the effect 
of emphasizing the distortion. For this reason we must be 
very careful in designing the scene to minimize this effect. 
One of the things one might do is to use a model that is fore
shortened so that at a particular magnification the image has 

the correct proportions. 
The correct proportions are perhaps most important 

when the image nears the window of the trainer. This is 
where the astronaut's eyes will provide the greatest depth 
cues, both binocular and monocular. As the image recedes 
from the window the monocular cues diminish until at 12 feet 
the focus cue of the eye no longer provides information. Al
though the stereopsis cue exists up to about 2,000 ft. it is 
generally accepted that beyond 30 ft. it is not particularly 
good [5]. Hence, if the simulator provides no anti-cues, such 
as fixed surfaces, or lights, it may be practicable to bui ld a 
hologram simulator with surprisingly good results. The holo
gram itself should be placed as far as possible from the observ
er (at least 30 ft.) and should be designed to give a correc;t
ly proportioned image when it is nearest to the observer. 
Then, although as the image recedes it will become foreshort
ened, the eye becomes less able to detect the d istortion and 
it may become tolerable. Only a series of experimen ts utiliz

ing human observers will determine this . 

Holograms in Cockpit Displays 
There are in development certain cockpi t displays as 

nav igation aids . These d isplays typically are o f the C RT type 
and portray a set of straight lines which converge near the 
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top of the display to simulate the appearance of perspective 
[6]. The display is changed to simulate required banks a nd 
turns so that the pilot merely has to reorient the aircraft to 
return the display to a stra ight course. A hologram of a par
ticular type can perform this function much more simply a nd 
convincingly without any electronic circui try. 

The manner .in which this may be done is to make a hol
ogram of a point source. This hologram, is however, deliber
ately made non-linear, so that the reconstruction consists of a 
row of points [7]. A sequential exposure hologram can be 
made with the point object in another position. The hologram 
then reconstructs two rows of points. If the experiment is 
designed properly one can obtain two lines of points receding 
behind the hologram with a true 3-dimensiona l perspective. 

The hologram pa rameters can be adjusted so that the 
real image points extend lines out in front of the hologram. If 
the reconstruction source is moved in angular position , the 
rows of points rotate a nd bank in an extremely realistic man
ner. Since a laser is not needed for reconstruction we can use 
ordinary white light sources of small s ize. The effect of the 
w hite light is to smear the points out in a multicolo red line 
which provides an arresting effect. 

The theory involved is relatively simple. Consider the 
system shown in Figure 9. We can describe the fie ld at a 
point x in the hologram plane as 

Point Object 

77T 
w he re U == --- cos a 

A. 

(3 ::::: 27T (..l_) 
A. 2r 

Point Reference 

FIGURE 9: System 

Here we have made the approximation that the true dis
tance to the point x may be expanded about the dis tance to 
the origin in a binomia l series and terms of higher order than 
the square in x can be neglected. 

If we were to make a "good" hologram we would record 
the field in a linear manner. That is , we would set the bias 
level a nd the rat io of the intensities of the two sources so 
that the film records at a y = 2. For our purpose, however, 
we want a non-linear recording which we obtain by making 
the two beams equal in intensity so that we achieve I 00% 
modulation. Thus, the threshold level and saturation level of 
the film causes the film to act like a s lipping device. The 
quantity recorded on the fil m is 

. -I, .ik(alx + (31.r2) jk(ac,x + (32.r~ ~'Y 
I (.\) - f + e 

When this expression is expanded we obtain 
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When the higher order terms in cos are expanded we eventually 
obtain terms of the type 

cos k [ (11 1 - u2)x + ({3 1 - {32).r2] 

cos 2k [ ( 111 - 11 2)x + ({31 - {32 )x2] 

COS 3k [ ( 111- 112 ) X + ((3 1- (32 ).r2] 

Upon illumination of such a hologram with another point source 
expressed at the hologram plane as 

jk ( 11, x + (3,x2) 
(' 

We obtain terms of the form 

exp { ± k [ (111 - 112 ± u, ).r + (f3t - (32 ± (3, h·2] } 

These terms re present a series of spherical waves centered at 
the distance rb,. where 

I ( I I ) I - =± 11 --- --
r /111 rl l" t r, 

and on a radius at a n angle calculated from 

cos a1m = ± 11 (cos a 1 - co .sa,; ) - cos a, 

As an example. suppose that 

l" z = :x: , r , = r l and O:'z = au = -::..," . 
2 

Then we have 

( r ) . -+ I 
l Jm-- -=-

11 + 2 

and cos a 011 = ± 11 cosa1 • 

The point reconstructions from the hologram look like 
the sketc h in Figure I 0 where a 1 = 85". We see that for all 
practical purposes all the points lie on a straight line, al
though there is a s light discontinuity ac ross the hologram 
pla ne. The points designated by "crosses" represent images 
due to the term normally called the " true image" and the 
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FIGURE 10: Sketch where a, = 85° 

points designated by " circles" represent images due to the 
" conjugate image" term. We see here that some of the "con
jugate image" points are virtual and some are real. 

The intercept angle of the line of poin ts with the Z-axis 
can be shown to be approximately 281 for small 8~ H ence, 
we can design the system for any desired convergence angle 
and distance. T o get a second line of points we merely make 
a nothe r exposure with the object point moved to another 
angular position, preferably (-81). 

Again we must consider the fact that the emulsion is not 
infinitely thin. If it were, then theory and practice would con
cur and a hologram such as was described would be easy to 
make. In practice, however, the thickness of the emulsion 
generally prevents the simultaneous imaging of more than the 
3rd o rde r. In other words, due to Bragg angle effects, we 
cannot see the images very far off the axis of the first order 
image. The smaller (}~> the more images can be reconstructed. 

~ 
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FIGURE 11 : Experiment designed correctly for true image 
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... 

In fact , if 81 = 0 we have reconstructed as many as 7 o r 8 
orders. For the purpose at hand, however, we need off-axis 
points in order to obtain the correct perspective. Consequent
ly we need films with very thin emulsions. 

If we bleach the hologram we obtain brighter images as 
well as bringing out a few more orders. Since Ieos ab .. l :s; 1 
we see from equation 25 that the number of images, n, must 
be finite. For the example used in figure I 0, we have a maxi
mum number of 12 true and 12 conjugate images, one of 
which is at infinity and one a virtual image. 

Static Displays 

Photography is used extensively in public relations work 
by government agencies and private corporations and for 
advertising. It seems likely that holography will find its uses 
here also. The following paragraphs will discuss techniques 
for making holograms with special effects. 

In a display of a space capsule, for instance, we would 
like to have a star field background appear at infinity to be 
realis tic. This can be done by studying the image position 
equations and designing the experiment correctly. Let us 
rewrite equation I as 

( 
I w. I ) where C = - ± -=- -

t'z W1 l"a 

and plot r b as a function of r 1 with C as a paramete r. This is 
done in Figure I I for w1 = w2 and for the true ima-ge T he 
corresponding plot for the magnification is shown in Figure 
12. 

An inspection of Figure 12 reveals that if we choose C = 
1/8, then for an object at a mean distance r 1 = 0.5 m the im-
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FIGURE 12: Corresponding p lot for magni f ication 
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age will have a nearly constant magnification whereas an ob

ject at R 1 = 8 111 will have an image of infinite magnifica tion. 

From Figure I I we see that it will a lso occur at an infin ite 

distance. We have shown previously that the angular magnifi

cation for the virtual image is on the order of unity. Thus the 

star field will appear at infinity on the correct scale. 
The example cited above results in a rather awkward set

up for making the hologram, since the two parts of the object 

are so far apart. For more compact set-ups we would have to 

use a larger parameter, C. For instance, if we used C = I we 

could place the model star-field at a distance of I meter. In 

thi s case. however. the variation in magnification for the 

spacecraft model at the distance of 0.5 meters is rathere se

ve re. Thi s may or may not be objectio nable, depending on 

the extent in depth of the object. 

From the plot of rb as a function of rn with 

as a para meter we see how the image can be varied by 

changing the reconstruction source posit ion. As shown in 

Figure 13 we see that we can actually make the image real o r 

virtual. Thus. a variety of special effect hologra ms are possi

b le by using the correct layout for both the construction and 

reconstruction processes. 
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FIGURE 13: Image rea l or virtual 

Co nclusion 

We have attempted to illustrate the usefulness of ho lo
graphy for certain specific types of display. We have pur

posely concentrated on those uses which can be achieved 

with hologra phy as it exists today. It is obvious that future 

deve lopme nts will bring many new and exciting a pplicatio ns 
such as three-dime nsional motion picture and televis ion. 
34 

In this report, however, we examine the possibility of 

us ing a single hologram for various purposes. These are (I) 

T raining Devices (2) Cockpit Displays, (3) Static Displays. It 

appears that even for these restricted purposes, holograms 

can be useful. Preliminary ex periments appear to bear this 

out. 
*This work was pe1Jormed while the author was with the l nstilllte of 
Science and Technology. The Unio·ersity of Michigan, Radar and 
Optics LaboratOI)', and ll'as supported by NASA Grant No. NGR-
23-005-235. 
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ABSTRACT 
This paper describes a man-machine communi

cations sys tem for the computer production of 
graphic displays for use in design. Recognizing 
that any design method which forces an unnatural 
pattern of behavior on the designer is bound to 
fail, the system couples the data input system 
to man's natural and highly developed skill in 
positioning a pencil upon a writing surface. The 
input media is a " Grafacon" tablet used to enter 
sketches on-line into the computer and to selec
tively command specific operations to be per
formed on the sketches. The system op erates on 
an IBM 1800 computer with a 16K memory, 
digital register inputjoutput capability, and a 
Calcomp Plotter (series 500). The computer trans
forms the data and produces, on the plotter, 
various perspective views based on the sketches 
and keyboard command information. The pro
gram design and data organization are such that 
complex objects can be input and plotted in a 
few minutes. This work is specifically oriented 
toward applications in architectural d esign but 
the system as developed is general enough to find 
application in any problem requiring a three-di
mensional visual analysis based on a two-dimen
sional graphic input. Th is paper illustrates a 
typical applica tion of the system to visually pretest 
a building form as it would appear on its selec
ted site. Th e generation of multiple views from 
different positions and viewing distances can simu
late the visual experience of moving through an 
environment. It can also facil itate a thorough 
visual analysis as the design is p rogressively 
modified. 

INTRODUCTION 
One of the major difficulties inc urred in a pplying the 

traditional process to designing an e nvironme nt is that there 
is no thoroughly developed way of pre- testing a proposed 
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project against the requirements o f the problem. This paper 
seeks a systematic procedure for the careful examination 
of phys ical three-dimensional situatio ns so as to fo rm a basis 
fo r the kind of decision-making faced by the arch itectural 
designer. 

Design proble ms are ofte n div ided into stages which 
typically incl ude such things as "programming and pro ble m 
definition", "gene ral research and study", "developme nt and 
evaluation", and " refinement". The procedure described re 
lates to those stages of the design process whic h requ ire 
understanding the visual re lationship between physical ele
me nts as a basis for a decision making process. This study 
is commi tted to the idea that " seeing", in the lite ral sense, is 
fundamenta l to understanding, and that it is valid to develop 
va rious "lenses" to help the c rea tive mind focus conceptual 
images and help test them aga inst the phys ical constrain ts of 
reality. The inward-looking device may be thought of as an 
o bjective mirror which reflects ideas from new perspective, 
thereby displaying an additional d imension for use in an 
evaluative process. 

In order to do this we have devised a system allowing one 
to sketch planar views of physical objects and then, by key
board controls, to examine three-dimensional representa tio ns 
of the o bjects in any specified p osition in space. This method 
is closely ak in to the designer's trad itional graphic studies of 
ideas w hich often use p lans, sec tions, elevations a nd pe rspec
tive sketches. Because of this ki nship there is no revolutionary 
change in process involved and no need to fear a c haracteristic 
change in a pplyi ng the cheapest and most common tool 
available to the designer - the human b rain. The principal 
objective of this work is to d evelop an efficien t procedure for 
using the computer and the brain as a team - each doing 
the things it can do well. 

Description of the User Program 
The Hardware. The syste m uses a "Grafacon" 1

/ tablet as 
the input medium, connected to an IBM 1800 computer with 
a 16K memory, digital register inpu t/output capability, and 
w ith a Calcomp Plotter for the final o utpu t medium. A CRT 
mon itor is used to display a record of the input data, a llowing 
careful position checking and error determination. The hard
ware components of the system are illus trated in Figs. 1 , 3, 
and 4. Figure 2 shows the template used, o n the Grafacon 
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FI GURE 1 : User sketches with pen-like stylus on "Grafacon" 
tablet. The CRT monitor displays a record of the input 
data allowmg careful position checking and error deter
mination. 

tablet surface, to enable the inputting of control and com
mand information. These con trol options are su mmarized in 
Table I, and discussed later in the text. 

The Software. The program package has three distinct parts: 
GRAF - An assembly language interrupt subroutine, which 

processes the pen contact on the tablet surface, keeping track 
of whether the pen point is depressed or not. GRAF also 
co~trols the display on the storage scope, generating a stored 
pornt for every pen down contract, and providing a non
stonng monrtor of pen position when the pen is up. 

PRSPT- The output program, written as a FORTRAN sub
routine, generates and draws a perspective view of the line 
segment figure defined by the input data. 

GRIN - The master program, also wri tten in FORTRAN, 
performs the logical analysis of the input data, bu ilds the data 
arrays, and provides executive control of the program sys tem. 
. All three programs are resident in core at the time of opera

Iron and under the current program configuration require in 

FIGURE 2: 
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The keyboard template controls computer operations and 
ISh used to supply Information and commands relating to 
t e sketch. 

excess of 10,000 16-bit words. Of this figure, roughly 5,000 
words are used by the data arrays. The program is operated 
under vers ion 2 of IBM's time-sharing execu tive program with 
a skeleton in excess of 5,000 words. Hence the p rogram, as 
currently configured and operated, almost com pletely fills 
16K of memory. 

Data Organization and Program Structure 
When viewed as a computer task there are two primary 

aspects to the problem: the specification of the data structure 
and the choice of an input medium. In both cases i t is neces
sary to provide for convenience and flexibili ty, while still 
provid ing for significant data compression. We have chosen 
in this study, to limit ourselves to those graphs which can b~ 
constructed from straight line segments. The problem, there
fore: is reduced to choosing a method for inputting and 
st~nng an array of points and their respective connectivi ty. 
Pnor papers 3

• 
4 have considered a data structu re that con

sists of a si mple ordered list of points to be consecutively 
connected, which were input via cards. The on-line system 
described in this paper makes use of a "Grafacon" tablet 
(Fig. 1) . System control is accomplished by inputting to the 
~igital input channels of the IBM 1800 computer, and opera
trng under external synchronization provided from the 
"Grafacon". 

TABLE I 

Abort Commands the computer to eliminate all the previous data 
and restart from the beginning. 

Repeat Directly follows the input of an elevation (height of horizon
tal plane) r.hange and instructs the computer to re-issue all 
the informat ion from the previous elevation to a new 
elevation. If the same floor plan is repeated on many suc
cessive elevations for example, it only needs to be sketched 
once and then repeated as many times as is necessary. 

Name Allows special designation to be placed on individual 
sketches in order that each may be specifically called and 
either re-drawn, re-scaled, or drawn in a new position. If 
a 'Permanent record is desired of the digital information 
used in a particular drawing, the " name" will code the set 
of data for that drawing. It may then be re-called at any 
date and re-drawn on command from typewriter instruc
tions. 

New Indicates that the section of data relating to a particular 
elevation is complete and the user wishes to begin a new 
sketch. 

Elevation Instructs the computer to anticipate floating numbers 
which represent the location of the plane containing 
suceeding information. All data is assumed to lie in this 
plane until the system is instructed otherwise. The decimal 
point and nine digits are used to input floating point 
numbers which describe the third coordinates of each set 
of data. 

Restart Elevation 
Allows the user to eliminate all the data relating to a 
current elevation without disturbing data relating to pre
vious elevations. 

End Instructs the computer that a block of data is complete. 
Error Allows the user to strike out and change a preceding data 

po1nt. 

TABLE 1: Summary of Grafacon keyboard control inputs. 

Since this choice of input medium gives a convenient two
dimensional input, but only two dimensions, a nontrivia l 
problem is deciding how to organize the data so as to struc
ture a three-dimensional array of points and the information 
des~ribing their connectivity. The technique developed is 
partrcularly srmple and provides a surprising amount of 
flexibili ty for the sort of elements of concern in the context 
of architectural design. Two dimensions are input by means 
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FIGURE 3: Sense switches on the console of the IBM 1800 are used 
to control the various options of the program. Console 
typewriter may be used to type in data variables such as 
scale and position of the object with respect to the 
viewer. 

of posi tioning the styl us on the tablet surface. A 1/2" strip on 
the left margin of the " Grafacon" tablet is converted to a 
" keyboard" consisti ng of 20 squares, as illustrated in Fig. 2. 
Of these twenty squares, or keys, eleven are used to provide 
numerical in formation . The other nine, whose functions are 
described in Table I, are used to provide contro l information 
both for data defini tion and for error correction . This key
board provides hoth a means of controlling the program from 
the tablet, and a medium for inputting the third dimension. 
Clearly, the choice of which two coordinates to input con
ventional ly is arbitrary. The most convenient pair usually is a 
function of the geometric characteristics of the objects to be 
described. Because it is convenient for many types of objects, 
we shall consider in the following discussion that the x and y 
coordinates are input directly via tablet coordinates and that 
the z (height of a horizontal plane) information is input via the 
logical keyboard at the left of the tablet. 

The x andy coordinates are structured as a two-dimensional 
array, x1J, Yiil where the fi rst subscrip t refe rs to a poin t num
ber, and the second to an elevation number. The fi rst step in 
inputting an object description is the specification of an origin 
and a scale factor for the x and y information. This is done by 
contacti ng, with "grafacon" stylus, the square marked 
"origin." The next two points must be on the main body of 
the tablet and specify the origin and a 10 unit benchmark 
from the origin, respectively. The next step is the specification 
of an elevation, which is assumed constant until changed. A ll 
points on that elevation plane are numbered consecutively 
in the order in which they are input, and the poin t numbers 
so derived provide the index for the fi rst su bscript of the x, 
y array. The assumption is that consecu tive points input on the 
same elevation are connected and that, unless o therwise 
specified, each point is connected to the sa me numbered 
point of the fol lowing elevation. Thus x, i is connected to 
X; plus ,, i and x1 minus ,, j, i f they exist, and also, un less the 
con trary is specified, to x,, i minus , and x1, i plus 1 if they 
exist. 

The elevation is specified by making contact w ith the 
square marked ELEV followed by a keyboard number of not 
more than six characters including the decimal point. The x 
and y coordinates of the first point are input by making pen 
contact in the appropriate spot on the main body of the 
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tablet. The. coordinates are determined from the position of 
t~e pe~ wrth respe.c~ to the . origin and scale factor as pre
vrously rnput. If ~ddrtronal pornts are specified on the table all 
of these successrve x,y coordinates will be assigned the s;me 
z value until a new elevation is specified via the logical 
ke~boa:d . If is often desirable to generate a se t of points 
whrch rs not connected to the set of corresponding points 
of the previous elevation. This is done by specifying that the 
elevation is " new'' by contacting the square so marked on the 
logical keyboard before inputting the elevation information. 
The successive points on such an elevation wil l, themselves, 
be sequentially connected. Although it appears that thi s 
might place restrictions on the connectivity or lack of it for 
coplanar points, any number of planes may exist at one 
elevat ion so the on ly restri ction is the data storage capabil i ty 
of the computer. The present system restrictions are 30 points 
per elevation and 25 elevations, and arise solely from the 
limitations on core storage in the 1800 compu ter. These re
strictions could be removed by either storing data or portions 
of the program on disc. 

FIGURE 4: Computer driver plotler displays perspective views rang
ing f rom a few seconds to three o r four minutes. 

In addit ion to the above capabilities, a square marked 
" repeat" is provided to enable the user to conveniently 
define a new elevation for a set of x,y points with exactly 
the same coordinates as those of the previous elevation. This 
feature is not only convenien t for defining many conventional 
structures, but also provides for a much higher quality draw
ing. This is because al l connecting verticals are vertica l and 
para llel, since no error is introduced in specifying the points 
from one elevation to the next. Because even slight errors in 
vertical lines are conspicuous to the naked eye, this is an im
portant feature of the program. 

Three error correction options are provided. First, by con
tacting the " error" square, it is possible to eliminate the last 
input to the " Grafacon". Second, by contacting the " restart 
elevation" square, it is possible to elim inate from the data 
l ist all points on the elevation currently being processed. 
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Finally, by contacti ng the abort square, it is possible to com
pletely restart the program, fo rgetting all previous input in
formation. The input process is concluded by contacting the 
"end" square, at which time control is transferred to the out
pu t program. 

The output program takes the x,y,z coordinate information, 
p rovided from the input program, and computes a two-d i
mensional array of points for output to the plotter. This is 
done by assuming a view point in the y-z plane, using the 
x-z plane for the picture plane. The equations are: 

(XtJ + XM)D 

D ...;.. Yii + YM 

ZJ + ZM + (Y;J + YM) 
(H - z- ZM) 

(0 + Ytl ...;.. YM) 

where X;J, Y;J are the output coordinates 

and 

XtJ, YiJ are the " Grafacon" input coordinates 
XM, YM, ZM are optional displacements of the origin, 

D, H are distance and height of the viewing point 
with respect to the origin.* 

SiAce the program makes use of the standard plotter sub
routine available on the IBM 1800 system, the information 
must be provided to the plotter as a set of points to be se
quentially connected. The data organization is arranged so that 
this can be done in a particularly simple and convenient 
fashion. The points representjng the fi rst elevation are drawn 
and the plot ter is moved w ith the pen up to the f irst point of 
the new elevation. At th is point, the indicator which specifies 
whether or not this is a new elevati·on is checked. If it is set, 
the points of the new elevation are drawn with lines con nect
ing each point. If the indicator is not set, a line is drawn f rom 
the first point, to the first point on the preceding elevation and 
back. This is done before the line is drawn connecting the first 
point to the second point on the same elevation. The pattern 
is then represented for all succeeding points on the elevation. 
Although this sys tem of drawing involves some re-traci ng, it 
should be recognized that, except for very special figu res, 
some re-tracing is inevitable and the simplicity of the basic 
system more than compensates for the slight redundancy in 
re-tracing. 

A number of options are provided in the output program 
to enhance the flexibility and usefulness of the program. These 
options are implemented by means of five of the sense 
switches on the face of the 1800 computer and can be sum
marized as follows: 

Sense Switch No.2 - Th is switch allows the user to reposition 
the perspective drawing in space by adding a constant to all 
of the x coordinates, all of they coordinates and/ or all of the 
z coordinates. Thus, since the viewing point and picture plane 
stay the ~ame, the effect is that of translating the object in 
space. W1th sense switch 2 in the ON position, the operator 
must input, via the console typewriter keyboard, the three 
values XM, YM, ZM, represen ting the x,y and z transla tions 

'These equations are derived in Reference 3. 

J(J 

X / 
i ,j+l/ ( j +l) 

xi-l ~ j+l /~·-----x•i+l,j+l 
elev at i on 

"xij" / 

• '----- • jth elevati o n /I X 
i - 1 'j 

' . 1/ . ( j - 1) 

i-l,j/ xid,j-1 

elevatio n 

FIGURE 5: Connectivity System. 

respectively. If the switch is in the O FF posi tion, these trans
lations are automatically set to zero. 

Sense Switch No. 3 - This switch is called to change the scale 
and/ or the perspective of the drawing by re-setting the three 
variables which control the form of the plotter picture. These 
are D - the d istance from the viewpoint to the picture plane, 
H - the height of the viewpoint above the ground or refer
ence plane, and SCL - the number o f inches per user's unit 
to be used along the x-y axis of the plotter. If sense swi tch 3 
is OFF, the variables are set initially to 15, 5, and .4 units 
respectively. To re-set the variables the sense switch is turned 
ON and D, H, and SCL are input from the console typewri ter. 
(NOTE: If sense switch 2 is also ON, six values must be typed, 
representing XM, YM, ZM, D, H and SCL.) If sense switch 3 
is OFF, the program uses the D, H and SCL values which were 
last defined. 

Sense Switch No. 4 - This switch allows the option of in
putting data taken from successive vertical planes, rather than 
successive horizontal planes. If sense switch 4 is ON, the prp
gram understands the y and z coordinates to be interchanged, 
i.e., the x-y axis on the " Grafacon" represents a vertical plane. 
In inputting data in this mode, i t is necessary to remember that 
with swi tch 4 ON, the viewer will see the underside of an 
object unless it is placed a distan ce less than H from the x 
axis. 

Sense Switch No. 5- Sense switch 5 allows the p revious out
put to be re-drawn. If the switch is O N, the paper moves 20 
user uni ts in the x direction. After accepting any control 
inputs .called for by sense switches 2 and 3, the figu re is re
drawn. If the swi tch is OFF, the paper does not move; the pen 
returns to the origin ; and control is returned to the " Grafacon" 
input program. Since the origin remains the same, this feature 
can be used to add data to an e.xisting drawing. 

Sense Switch No. 6 - This switch provides for a permanent 
output of the data point array. If the switch is O N, the x,y, 
and z coordinates are punched on cards, along wi th an identi
fyi ng number. Th us, a parti cular set of input points can be 
saved and stored away for later viewi ng. Moreover, th is pro
vides for the capability of combining drawings to represent, 
for example, a campus master plan . 
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APPLYING THE SYSTEM . . 
If the viewpoint for the per.spective is preset and md1cated 

. h the drawing to be mput (or upon the template as 
e1t er on · 11 f h " h 'dd I' " · F'g 2) a grea t many, If not a , o t e 1 en mes 
shown m I . ' d . Th' . d 

b moved from the perspective rawmg. IS IS one 
can e re h' h · f th d t . 1 b noting at the time of input w 1c pomts o e a a 
simP Y Y . A 'd . 

re Visible from the p reset viewpo1nt. s an a1 m per-
array a . . 1 h 
f · g th is task at the t1me of mput, a temp ate may ave a 
ormm . . . 

1 
tt' · 

f ·1 f rays emanating from the v1ew mg pomt. npu mg IS, 
am1 y o 'f . . t 

1
• • 

f rse somewhat more laborious 1 one IS trymg o e lml-o cou , , I . . d 
t the hidden lines. Many " new e evat10ns are reqUi re as 

~~::e of the lines of the figure are masked by portions which 
are in the foreground. 

The time requ ired to input the data fo r a dra:ving depends 
on its complexity. Input times range from as li ttle as a few 

Onds to as much as perhaps 10 minu tes for a very comp lex 
sec d M . . d t 'I view with most hidden lines remove . any mten?r e a1 s 
such as beams, couches, fireplace, people, etc., obv1ously re
quire considerable input time. Fi gures 6 !~rough 12 s~ow 
examples of these extremes, along wi th drawmgs mterme?lary 
· di ffi culty. For the IBM 1800 computer the computatiOnal 
~~me for this program is negl igib le. The plotting time depends 
principally on the scale to wh i ~h the f igu re is drawn. F~r very 
large complex figures, a drawmg can take up to 5 mmutes, 
whereas small drawings can often be made m a matter o f 
seconds. 

CONCLUSIONS AND SUGGESTIONS FOR FUTURE W ORK 
The specific objectives of this work have been successfully 

realized by the development of a flexible graph ica l input 
system wh ich is convenient to use duri~g a .design. process. 
The concept of pretesting wi th simu lat1on 1s feas1b le w1th 
these tools and the sys tem allows convenient access of a 
powerful objective consu ltant. The operational procedu re 
may be used for personal considerations of solutions as well 
as for communications w hich pass beyond our personal 
sphere. Experiments have shown that the syste~ may be used 
in a rapid-time analysis of a proposal-sta te des1gn. 

Future work may include the development o f an apparatus 
simi lar (not necessa rily in princip le) to the Grafacon but con
siderably larger in format and less expensive. Such a device 
might resemb le a conventiona l drafting mach ine an d util ize 
a sensitized marking pen w hich d irectly records the 1nput data 
thus eliminating the expensive CRT monitor. An ou tpu t fo r
mat should be developed w hich util izes overlays and various 
photographic techniques. Various three-dimensional display 
techniques are now under developmen t and some of these 
may prove effective fo r the display of ideas. 

It is o ft en convenien t to opera te on vert ica l-plane sections (elevations) 
as well as ho rizontal-plane " iloor plans" . O ne o f the systems opt1ons 
allows the user to imagine the Grafacon tablet represents a vert1cal 
plane in space. The fo ll owing sketches illustrate this capabi lity. 

Illustrat ions o ne th rou gh six correspond to the six viewing points on 
the preceeding floor plan. It is emphasized that these a re .working 
sketches fo r use during the process of progress1ve mod1f1cat10n of a 
design . 
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The distribution of illumination 
A. C. STOCKER 
Sr. Engineer, 
RCA Service Co., 
Cherry Hill. N.J. 

ABSTRACT 
This paper deals with the distribution of ill umination be

twe•2n working (read ing) surfaces and display su rfaces where 
excess ill umination reduces contrast. Jt is based on equations 
given in the Illuminating Engineering Society Handbook. It 
shows how the data may be organized to permi t easy esti
mates of the effects of painting su rfaces, interposing shades, 

etc. 

In data centers it is frequently necessary to provide suf
ficient ill umination at the operating desk to permi t the com
fortable reading o f hard copy, whi le restricting illumination 
on a critical area, as on a projection screen, to perm it achiev
ing good contrast. To provide this distribution the designer 
has as tools the select ion of the size, type, and p lacmg o f 
the luminaire, the use of shades, and the painting o f nearby 
surfaces . It is the pu rpose of this paper to show how the 
design compu tation may be made to a reasonable accuracy 
without complete specification on the luminaire and without 
excessive labor. 

Illumination may fa ll on the desk or the critical area by 
either of two routes - directly from the luminaire, and in
directly via intervening surfaces. The equations for the di
rect i llumination of the point " P" on any surface are given 
in Fig 1, where Ert is the direct illumination in foot-candles, 
B, is the brightness of the source in foot-lamberts, the di
mensions are in fee t, the angles are in radians, and the line 
M is at one end o f the source and perpend icular to i ts axis. 
(These and the equations in Fig. 2 are from Append ix A of 
the Htlndbook of the Illuminating Engineering Society, with 
their permission) For these equations the notation " spheri
ca l" means that the source has a ligh t d istribution pattern 
shaped like a tangent sphere (a d istribution following Lam
bert's law). This includes all luminai res whose light flux 
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issues through a diffusing plate. The nota tion " toroidal" 
means the light distribution approximated by a bare fluores
cent lamp. 

Assum ing the surface at the point P to be a diffuse re
flector, a cond ition most surfaces approximate fairly well, 
the brightness of the surface in foot-Lamberts is B .. =Ert Q .. 
where E,1 is the incident illumination and Q .. is the re flectiv
i ty of the surface. This brightness will also exist over the sur
rounding area so long as the distance from the source and 
the angle to the source are not greatly changed. The selec
tion of the dimensions of the " su rrounding area" is a matter 
of personal judgement, the wish for precision leading to a 
smal l area and the wish for a reasonably short compu tation 

o .. ... ~, ... ., , .~ .. ,,., .,. 
,..,.,N•I '• • lf#S •/ , .,,.,, _,., ,,...,, 

"W.I ( ' .JL L) u,,, ,-..J- ~· .::£...:....::. - r .. ,. - +-
,i! Tr/'1 l'f /"f !fA 

,,. .,.,, tl/ c • / " " ''• • • 
~,,...,,.,.-c.,t.~- '" .,.,, _, /.,. ,.,.,,.,.,, 

/A -~ lfll·~·-"'1" 

~-~ ,./yl.-J, .. -t-l,/1> 

FIG. 1: Equations for di rect i llumination. 
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leading to a large area. In making this choice one must con
sider the accuracy of the input data and the precision with 
which the design decisions will be carried out, and a highly 
precise calculation is rarely warranted. 

The equations for the indirect illumination of the point P 
by Jny interviewing surface are given in Fig. 2, where En is 
the illumination in foot-candles from the nth surface fa lling 
on the point P, B .. is the brightness of that surface in foot
Lamber ts, the dimensions are in feet, the angles are in rad
ians, c>nd the line D is perpendicular to the intervening sur
face. (Remember that the ceiling is an intervening surface 
wh~n an indirect luminaire is used.) 

~•[ -.lW" D -J.Wj 
£,. :1 Z'1i r., 0 - ../o"'rtt'' Jl'n r 

r • /D"_,.Hl+W1 

FIG. •· ~quations for indirect i llumination. 

Of course each intervening surface illumina tes each other 
intervening surface, the light reverberating in the closed 
chamber, and this additional illumination must be considered 
in any precise calculation. But each reflection is accomplished 
by a loss, so the illumination contributed by successive re
flections becomes smaller and smaller. Again considering 
the precision with which one can get the data and carry out 
the decisions, there is doubt that the inclusion of more than 
one reflection is warranted. (The ratio of direct to once-re
flected illumination in the example below lends strength to 
this opinion.) 

The effect of sources or intervening surfaces with more 
complex shapes may be found by summing the effects of 
the component sub-areas, with proper attention to sign. Thus 
if the surface extends on both sides of the normal from the 
point P, it; effect may be computed as the sum of the ef
fects of two surfaces, one on each side of that line. If it 
falls short of the normal from the point P, its effect may be 
computed as the sum of the effects of two surfaces, one 
(the missing part) contributing a negative illumination. And 
the effect of an isolated area such as b, c, f, e in Fig. 2 may 
be found by adding the effects of areas a,c,i,g, and d,e,h,g, 
42 

then subtracting the sum of the effects of areas a,b,h,g and 
d,f,i,g,. 

The total illumination is 
E=Er~ + ~E .. 

Both E,, and E .. are of the form E=CB, where C is a con
stan t for each area. For direct illumination the value of c 
is defined completely by the geometric relations indicated 
in Fig. 1 For indirect illumination C takes the form C

1
Q

0
C

0
, 

where cl is established by the geometric relation of the lumi
naire to the intervening surface (Fig. 1 ), Q .. is the reflectivity 
of the intervening surface, and C" is established by the geo
metric relation between the intervening surface and the point 
P (Fig. 2). 

Once the va lues of the individual C's have been established 
for a given set of conditions, the computation may be made 
in the following steps: 

a) Sum the C's for the illumination of the desk. 
b) Using this value and the value of illumination req uired 

on the surface of the desk, compute the brightness re
quired of the luminaire. 

c) Sum the C's for the illumination of the critical area. 
d) Using this value and the brightness of the luminaire, 

compu te the ill ustration falling on the critica l area. 
If the illumination on the critical area is too high, it may 

be lowered by interposing a shade so as to block one path 
of illumination, or by darkening one or more surfaces so as 
to reduce their reflectivity, hence their con tribution to the 
illumination. In the computation these steps requ ire merely 
eliminating the value of C corresponding to the blocked path 
o r changing the value of Q for the repainted su rface 

To illustrate the process, consider the arrangement shown 
in Fig. 3, wherein it is planned that the luminaire will ex
tend almost from wall to wall, covering three operator's 
desks side by side. It is assumed for the example that an illu
mination of 15 foot-candle is requ ired on the desk top, that 
the luminaire includes a diffusing screen set flush with the 
ceiling, and tha t the ill umination falli ng on the projection 
screen must be limited. With the assumed dimensions the 
values of C are as indicated in Table 1. 

, 

/ '~ 
/ " / I~ , , 

(.;{~-- -
) ;.s ---- --

~---

FIG. 3 : Arangement used for an example. 

------ ------
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With no shade and w ith p~arl gray pa int th ro~g~out, the 
t t'on is as ind icated rn Table 2, where rt rs shown 

compuh a b' ·ghtness of the d iffusing screen in the luminaire 
that t e n . b . h 

b 70 foot-Lambert and that th rs ng tness causes an must e h · · 
· · t' of 31/4 foot-cand le on t e p rojectron screen. 

illumrna ron h' · · 1 bl h . h let A ·ng for the illustra tion that t rs rs rnto era Y rg , 
ssumdr r the effect of pa inting the back wall black and 

us consr e . . d h · f 
dd; a shade between the lumrnar re an t e p roJeC ron 

a ,ng The computation, shown in Table 3, indicates that 
screen . h · · · ow 0 57 
the illumination falling on l e p rojectron screen rs n . • 
foot-candle. 

TAB LE 1: 

Values of C for Assumed D imensions 

Arrangement of Fig. 3 

Illumination Path 

From To 
Luminaire Desk 

Luminaire Projection Screen 

Luminaire Rear Wall 

Luminaire Side Wall (either) 

Luminaire Shade 

Rear Wall Desk 

Rear Wall Projection Screen 

Side Walls (both) Desk 

Side Walls (both) Projection Screen 

Shade Desk 

TABLE 2: 

Distribution of Illumination 

Original Conditions 

Via 
Direct 

Rear Wall 

Side Walls 

Il lumination on Desk 

C, Q, 

.057 .5 

.13 .5 

c. 

.045 

.028 

Value of C 

.21 3 

.036 

.057 

.13 

.293 

.045 

.118 

.028 

.120 

.062 

c 
.213 
.0013 
.0018 

Total .216 

15 ft-c I .216 = 69.5 ft-L requ ired of luminaire 

Via 
Direct 

Rear Wall 

Side Walls 

Illumination on Projection Screen 

c, Q" c. 

.057 .5 .118 

.13 .5 .120 

c 
.036 
.0033 

.0078 
Total .0471 

69.5 ft-L x .047 = 3.26 ft-c on projection screen 
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TABLE 3: 

Distribution of Illumination 

Rear Wall Painted Black and Shade Added 

Illum inat ion on Desk 

Via C, Q, c. c 
Direct .213 
Rear Wall .057 .1 .045 .0003 
Side Walls .13 .5 .028 .0018 
Shade 

Via 

Direct 

.293 .5 .062 
Total 

15 ft-c I .224 = 67 ft-L required of luminaire 

I ll umination on Projection Screen 

C, Q, C., 

.0091 

.224 

c 
0 

Side Walls .13 .5 .120 .0078 

Rear Wal l .057 .1 .118 .0007 
Total 

67 ft-L x .00tl5 = .57 ft-C on projection screen 
.0085 
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JTM-CRT means of setting 
printers' type electronically 

by JOSEPH T. McNANEY 

A: novel cathode ray tube*, called the JTM display tube, is 
des1gned to store a wide variety of printers' type font se.lect 
~ny desi red series of type, con trol type size and display, as 
lmes of type, for printing at speeds of many thousands of 
characters per second. 

With this new concept each character is stored in a 
matrix of the tube, as an array of small apertures which con
vert a primary electron beam into a character shaped ar
rangement of minor electron streams. A matrix con taining 
100 different letters, numerals, etc., will contain a total of 
100 corresponding arrays of apertures, each array overlapping 
one another in the same general area of the matrix. 

Each of the 100 arrays may be comprised of severa l hun
dred, or several thousand, apertures for providing the char
acter shaped arrangement of electron streams. Each stream, 
therefore, wi ll be a type font resolving bit, and each arrange
ment w ill be capable of presenting characters of high quality. 
Since the formation of all of the characters takes place on a 
common axis of the optical system in the tube, the line-of 
type registration of characters on the viewing screen will be 
readi ly accomplished. 

In a description of the JTM display tube wh ich follows 
reference will be made to the use of 30 x 30 arrays of beams 
from which characters will be formed; however, arrays up to 
60 x 60 may also be uti lized. This would depend on applica
tion requirements in regard to print quality. 

A simplified diagram of th is tube is shown in Fig. 1, and 
supplementary diagrams of Figures 2 and 3 will be referred 
to in describing the character storing and forming matrix 
assembly. This assembly includes a matrix of overlapping 
characters and a character selection mask supported in the 
path of an electron beam between the gun and the screen . 
The primary and secondary coils will be used to make the 
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FIGURE 1: Display Tube Components: Simplified d iagram. 
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required selections of characters to be displayed on the 
screen and the final deflection unit will effect the line of 
type positioning of the characters on the d isp lay screen. The 
mask focusing lens wi ll con trol the size and imaging of the 
characters at the screen. 

The enlarged portion of the matrix in Fig. 1 shows a definite 
lack of intelligible information by reason of the fact that all 
of the character information it may contain is overlapping 
and thereby somewhat ambiguous until it has been recipher
ed. The selection mask and control of the angular approach 
of electrons toward the matrix will be used for this purpose. 

The function and make-up of the mask and matrix assem
bly can be explained in connection with Fig. 2 and Fig 3. 
In Fig. 2 an enlarged, but limited portion, of the matrix and 
mask combination is illustrated. Instead of showing apertu res 
th rough which electrons may pass, however, a portion of the 
matrix has been drawn to show an orderly arrangemen t of 
horizontal and vertical lines presenting cross over points at 
which apertures may be engraved for the p<lss<~ge of electron 
beams. As indicated, these cross over points fall within sub
areas A-1 , A-2, A-3, etc., B-1 , B-2, etc. and each sub-a rea 
contains a 10 x 10 array of the crossover points. 

Since each sub-area contai ns a 10 x 10 array of cross over 
points at which an aperture, or type font resolving bit, may 
be inserted, such a matrix wi ll store up to 100 different char
acte;s. And the number of su b-areas in the matrix is related 
to the type font resolvi ng capabil i ties of the JTM display 
tube. A 30 x 30 array has 900 su b-areas. 

2 3 1-··1,.,._ 2 3 

1 A 

B B 

= c c 

0 0 

m atr;x/ 
1 2 3 

FIGURE 2: En larged, l imited port ion of matrix and mask combination . 

The diagram of the mask shows a 4 x 3 array of openings 
and this array corresponds to the 4 x 3 array of sub-areas in 
the matrix. Each sub-area is thereby provided with a mask 
opening to which it may be optically related. It may be noted 
that the dimensions, .01" x .01", of each sub-area are equal 

' U.S. Patent No. 3,329,858 
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t the center-to-center spacings of the openings in the mask. 
0 b 'II 3" 3" A 30 x 30 array of these su -areas wt measure . x . . 

If by way of example, the matrix were to be placed directly 
on ;he mask, and properly oriented therewith,. each. of the 
openings in the mask could be brought, successtvely, tn optt
cal alignmen t wi th corresponding cross over points of the 
sub-areas. Then by moving the matrix in horizontal and/or 
vertical d irections, in relation to the mask, each of the 100 
di fferent cross over points of each sub-area could be selec
tively aligned with a corresponding opening in the mask. 

From the description thus fa r, it is probably apparent that 
at each of the 100 different cross over point positions of a 
sub-area apertures may, or may not, be inserted. Th is, of 
course, wi ll be determined by the number and type of char
acters to be stored in the' matrix. Having engraved the aper
tures accordingly, there might be a total of 100 different 
characters, all overlapping one another, in the same general 
area of the ma trix. By then directing a beam of light at th e 
matrix, wh ile changing the X-Y posi tion of the matrix wi th 
respect to the mask, each o f the characters could be viewed 
singly at their correspondingly arranged openings in the 
mask. 

It should be clearly noted, however, that in the JTM dis
play tube the matrix is exposed to a source of electrons, and 
not light radiation. By controll ing the angular approach of 
the electrons in the di rection of the matrix the openings in 
the m<:sk will be illuminated with character shaped arrange
ments of electron beams, from the matrix, as a function of 
the approach angle of the electrons. 

To i llustrate further the character generation aspects of this 
tube, a single sub-area of 100 cross over points of the matrix 
is shown in Fig. 3, in combinati.on w ith a single beam se lec
tion opening of the mask. In this particular sub-area there 

D P-DIRECT PATH 
AP - ANGLED PATH 

A P 

AP 

OP 

FIGURE 3: A single sub-area of 100 cross over points of matrix in 
combina tion with single beam se lection opening of mask. 

are openings at cross over points identified as 1 - j, 6 - g 
and 8 - b. In the envelope of the JTM display tube the mask 
wi ll be forward of the matrix a few ten ths of an inch, or 
more, and when electrons from the gun fo llow a direct path 
to the matrix those electrons reaching the mask through the 
three open ings shown in the matrix wi ll be absorbed by the 
sol id portion of the mask. In fact, while on a direct path the 
electrons wi ll be blocked passage through the mask even 
though there happens to be an aperture at each of the 100 
cross over points in the sub-area. 

Only while following a particular angled path will elec
trons be able to reach the opening in the mask after having 
passed through an aperture in the matrix. The angled paths 
of electrons tha t reach the open ing in the mask through 
the apertures 1-j, 6-g and 8-b correspond with the respective 
posi tions of these apertures in the sub-a rea illustrated. · 

An examination of each of the 900 sub-areas appearing in a 
complete matrix w ill show that they all function in a like 
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manner. They di ffer -from one another only in that they con
tribute to the formation of but one particular element of the 
character being selected for display. 

The selection of a character from the matrix fo r display 
begins with the coupling of a set of control currents to the 
primary and secondary selection coils. Electric fields result
ing therefrom establishes the path to be followed by the 
electron beam from the gun to the matrix and mask assem
bly. Upon such selection a character shaped arrangement of 
openings in the mask wi ll have been illuminated w ith elec
trons. These ill uminated openings are then imaged on the 
display screen by the mask focusing lens of the tube. 

In Fig. 1, an example of a letter M is shown as it wi ll 
appear, electronically, at the plane of the mask openings, and 
then as it w ill appear at the display screen as a light image. 
In view of the dimensions set forth, the letter M at the mask 
wi ll be composed of a corresponding arrangemen t of elec
tron beam cross sections; each cross section being .001" in 
diameter, or less, on .010" center-to-center spacings. 

Subsequent influence on this letter M arrangement of elec
tron bea ms will cause it to be reduced in overall dimensions, 
if necessary, imaged on the display screen, and converted to 
a solid tone appearance. The size of the letter M wi ll be con
trolled by the lens action of the focusing coil, but the in
dividual electron streams from the open ings in the mask wi ll 
be controlled independent o f the focusing coi l, so as to pro
vide a solid tone character. Th is will be accompanied by a 
re latively small spirall ing o f the character being displayed and 
thereby illuminate areas of the screen which are larger than 
those of the spot size beams from each of the openings in 
the mask. 

The final deflection unit, in addition to receiving the neces
sary deflection cu rrents for positioning lines of type on the 
screen, will receive small, but high speed, deflection cur
rents to effect the necessary movement of the type for chang
ing the fractional tone of each type face to the solid tone. 

It is bel ieved that the storage capaci ty of 100 characters in 
a single JTM display tube, in addition to readily changing their 
size to cover an almost infinite range of sizes, should satis
fy a very large number of graph ic arts printer applications. 
The latter is true especially in light of the print resolving cap
abilities of this electron device. The abi li ty to generate all 
characters on a common optical axis of the tube lends i tself 
to straigh t line of type displays. This is no t so easily accom
plished in many other cathode ray tube printing approacbs. 
The character selection mask and matrix principle of this new 
tube, therefore, I ac tually forms each and every one of its 
characters at a common plane, and on a common axis, in
dependent of any external circuitry functions, or character 
malformations resulting therefrom. 

. JOSEPH T. Mct{A:--.JEY is a regis
tered profession1a·l engineer in 
electrical engineering and a sen-

' ior member d f the IEEE. He was 
with General [Jynamics Corpora
tion as technical di rector of the 
Stromberg-Carlson Division, San 
Diego, un til 1960. Mr. McNaney 
has since been engaged in in
dependent research and develop
ment in connect ion with high

speed data processing, printers and displays. The JTM-
Display tube patent is the 105th patent grant ed Mr. 
McNaney since his o riginal Charactron tube patent 
issued in 1942. 
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Character font design · on a graphic display 

!he traditi_onal met~od of designing a character font is by 
usmg_ a draftmg tech n1~ue. ·Characters are laid out on a piece 
of gn~ paper several t1mes the size desired, and then photo
gra~h,cally r~duced to the proper size. The obvious problem 
In _'-onstructmg character fonts manually is the inability to 
qu1ckly change the shape and size of the cha racters being 
des1gned. _In addi tion, the appearance of the character on 
paper 1s different from its appearance on the CRT. 

An experimental program has been written for the IBM 
225'0 d1splay un1t to assis t in the design ing and evaluating of 
character fonts for use on CRT displays. The program can 
genera te the CRT characters in two ways: by a series of short 
vectors or by plo tting points. 

. The font design program allows a designer to sit at the 
d1s~lay console and generate, evaluate, and modify character 
des1~n s 1terat1vely, in rea l time. The program can handle up 
to 2:J6 characte~ fonts at one time. The actual design is per
formed w1th a ligh~ pen. By using only the pen, the program 
can gUide the des1gner, reducing both errors and the error 
checking required. 

After a font has b~en designed or its size, shape, or spacing 
altered, 1t can be d1splayed m test messages for checking its 
appea1ance and leg1bil1ty under actual opera ting conditions. 
~hen a des1gn has been completed, it can be stored on a 
d1sk. 

PROGRAM STRUCTURE 
. The program operates in a "conversational mode" - re

Ciprocal ex~hange of messages between designer and com
puter --:- w1th the font designer seated at the display un it. 
The des1gner requests the compu ter to perform all functions 
by selectmg, with a light pen, control words or phrases d is
played on the CRT screen. The resulting interruption of the 
computer is analyzed by the program, and contro l is trans
ferred t~ a light-pen-interrupt-service subroutine. 

The_ light-pen i n~errupt routine sorts the light pen inter
rupts 11110 one of f1ve general classifications of action which 
can be taken : 
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• Commands. Nine primary commands are displayed to
gether on the screen selecting the various op tions re
qui red m fon t design. Two of th ese have secondary 
commands wh1ch are displayed when the primary com
mand~ are selected with a light pen. The commands are: 

Defme font 
Get font 

by I. BRUCE DAMERELL 
International Business Machines Corporation 
Systems Development Division 
Kingston, New York 

File fon t 
Delete font 
Select character 

Define character unit 
Define character position 
Define new vector 
Delete old vector 
Store cha racter 

Swap mode (go from vector point p lot mode or vin~ 
versa) 
Define message 
Delete message 
Disp lay message 

Expand message 
Contract message 
Backspace (de le te characters from message going 
right to left 

Define 

Store 
Retrieve 

Delete 
Display 

Operator Interrupts 
Program With 

Light Pen 

Define 
Gene1·ate 
Store 
Retrie\•e 
Use in Message 
Delete 
Display 

Swap Modes 

Dertne 
Generate 
Store 
Retrieve 

Delete 
Display 

Expand 
Contract 
Delete Characters~ 

(Backspace) 

Character generat ion program functions. Five classes of 
act1on are performed on three communica tion compo
nents, resulting 1n functiOns listed at bottom of diagram . 
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• Character Stroke Selection. The operator identif ies the 
character strokes to be detected by the program. 

• Construction Matrix. A square, dot pattern that indi
cates assignable points of a character - which is used 
as end points - is d isp layed on the screen. Any number 
of points within the 32-by-32 matrix selected by the 
font designer can be used to define character spacing, 
size, and position, and vector locations. 

• Dictionary entry. Two types of dictionaries are stored 
and maintained by the program: one for storing fonts 
which have been defined, the other for storing test 
messages which have been entered. From these dic
tionaries the designer selects the font or message to be 
used in subsequent operations. 

• Keyboard Display. A 248-keyboard is displayed at the 
bottom of the screen. The keyboard consists of four 
identical 62-charac ter sets of letters (upper and lower 
cases), numbers, and special characters. A key is " de
pressed" by pointing at i t with the light pen. The key
board display is used to assign names to font and 
message definitions, and to select characte rs for design 
and modification . 

The in terrupt codes are further subdivided fo r routing to 
separate routines. Each subroutine performs the functions 
whi ch are unique to the particu lar operator action, and then 
sets a code for the display routine. When these two func
tions have been completed, control is transferred to the dis
play routine. The display routine turns cer ta in control ph rases 
on or off, and generates the proper characte r or message d is
play. The d isp lay buffer is then updated and th e d isplay 
regenera tion is res tarted . At this poi nt, an ex it is made to the 
operating system to restore the program that was in progress 
before the interrupt occurred. 

The most complex part o f the program is concerned w ith 
the storage and re trieval of the generated data. Storage allo
cati:::>n must be flexible, and there must be a capabili ty to 
rela te information fragmen ts. For example, the program must 
be able to hand le seve ra l fonts as a group, or a single font, 
or a single character with in a fcnt. A lso, si nce character de
signs constantly change, an easy method of storing and 
changing the data is requ ired. To solve these problems, a 
list- type structure is used to contain the da ta. A basic set 
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Operator has j ust defined a character on an IBM 2250 
Display Uni t , using a font-des ign program. The nine pri
mary commands and one set of secondary commands used 
to d irect program are displayed in upper left -hand co rne r 
of screen. 

of list-hand ling subroutines is used to generate, con nect, d is
connect, and delete the list blocks. In add ition, there is a 
selective sea rch rou tine wh ich fo llows a list and interprets 
two contro l codes contained in storage b locks. The list ap
proach appears to work quite well, and tends to util ize 
storage effectively. 

The basic storage block for character design is 36 words. 
The fi rst two are used by the list-processing routines for the 
control codes and address li nkages. The next two words con
tain the character code, spacing, size, and offset parameters. 
These paramete rs control the character-to-character spacing, 
the spilce avai lable to the character wi thin the spacing ma trix, 
and the position of the cha racter in the spacing matr ix, re 
spect ively. The balance of the block (32 words) is used to 
store the stroke information needed to generate the char
acter. Each word consists of four one-byte en tries specifying 
the beginning and endmg points for the strokes. 

A message is stored in a 66-word block . Aga in , the first 
two words are used by the list-hand ling rou ti nes, and the 
next word is used to ind icate the number of characters which 
are contained in the present message. The balance o f the 
block is used to store character codes, one per byte. 
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A character has been selec!ed from the font dictionary 
prior to redesign . Outer box defines total space avai lable 
for character, including spacing to next characte r. This 
feature permits generation of proportional spacing if de
si red. 

PROGRAM OPERATIONS 
The characters that can be used are those con tained in the 

displayed keyboard. When a fon t is defined, the program 
generates, in computer memory, a list of "null characters" 
- areas reserved for characters. If the operator chooses to 
use a previously defined font, he selects an option which 
causes a font dictionary to be displayed - a list of font 
names whi ch already have been defined to the system. The 
program will determine if the font is in core storage. If it is 
not, it will be loaded from disk, and core storage space will 
be allocated. 

One of several test messages stored by the program has 
been displayed , using a newly-defined font. This facility 
permits designer to evaluate spacing, balance, e tc., of 
characters in continuous text. Light pen keyboard is di s
played at bottom of screen. 

CHARACTER OPERATIONS 
A number of character parameters can be established or 

modified. First, the character spacing, size, and local posi
tioning are variable. The character- to-character spacing speci
fies the total area used by this character on the display. A 
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" character size" parameter specifies what subarea of the 
character unit is actually to be used for the character dis
play. A third parameter called " character position" defines 
the character's position within the character unit. 

Secondly, the character-stroke data can be defined or de
leted. To add a stroke, the operator selects the " Define New 
Vector" option. This action causes a point matrix to be 
superimposed on the present character description. The de
signer selects two points, corresponding to the two end 
points of the stroke. When the first point is selected, it will 
be intensified on the screen to indicate the selection. When 
the second point is selected, the stroke is displayed. 

The character modifications are performed by the program 
in a "scratch area" - a sepa rate block of core memory. 
When the designer is sa tisfied with the character design, he 
transfers the contents of the scratch area to a storage block 
which then becomes part of the fon t description. If a pre
vious definition is present at the time that the store option 
is selected, the new definition replaces it. 

MESSAGE OPERATIONS 
Messages can be defined, displayed, or deleted. To define 

a message, the operator is asked to supply a name for the 
message, as in the " Define Font" operation. A message block 
is generated and the block is cleared. The operator then 
keys in the message. 

To display a message, he selects the " Display Message" 
option and a message dictionary list is presented. Selection 
of a dictionary entry causes the corresponding message to 
be displayed using the currently selected font. He can add 
to the message at this time by selecting characters from the 
keyboard . As each character is selected, it is entered into 
the message block, after which the displayed image is up
dated to reflect the new message text. Message characters 
can also be deleted. 

The size of the characters within the message can be 
scaled up or down. The scale factor is an integer value which 
determines the ratio of display raster units to character un its 
This r;;tio, in the 2250 display, has a minimum value of one; 
i.e., each un it-length stroke becomes one raster unit long 
on the screen. The scale factor can be increased or decreased 
by selecting options. Each selection causes the scale factor 
to be changed by a value of one. 

The program also has a capability to generate characters, 
using a series of individual points to approximate a stroke. 

CONCLUSIONS 
The program was written at the request of a display engi

neering group which has used it for font definition and 
evaluation. The font designers are convinced that it has 
saved them a large amoun t of design-cycle time. They also 
believe that it has saved money, since they no longer con
sider it necessary to make hardware mock-ups to verify th e 
designs. • 

j. BRUCE DAMERELL is a 
system analyst in graphic de
velopme nt for IBM Corpor
ation, Kingston, N.Y. He has 
worked with displays, both 
as an analyst and program
mer, si nce 1962. He has a 
degree in e lectronics from 
Valpara iso Technical Institute. 
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Human Sophistication- machine precision 

Information International is a pioneer in automatic image 
analysis - the computer-directed interpretation of graphic 
information. This new technology is a fundamental step up
ward from simp le storage, retrieval , and conversion of infor
rnatiorJ or1 fllrn. ll ir1lruuuces pallern recogn it ion and decis ion 
making into the transfer process, thus combining human 
so'phistication and machine precision. 

Equipment to perform these complex functions has been under 
development at Informat ion International for several years, and 
numerous systems have been instal led for a variety of appl ica
t ions. Common to al l is a computer controlled electronic l ight 
source of extremely high speed and resolution. Under program 
control t his electronic /opt ical system can read or record 
images selective ly, that is , transferrin g only information of 
interest to or from digital storage. The system can be pro
grammed to process a large quantity of images automatically, 
or it can interact with an operator via CRT disp lay and light 
pen in a "creat ive" mode. A ll systems designed by Information 
International are general purpose in nature. They can be pro
grammed for vi rtuall y any image analysis problem. 

The most recent system to emerge from our development pro
gram is Programmable Film Reader-3 described in detail below. 
To get an idea of PFR-3's capabil ity, we can summarize just one 
of the tasks it is now performing, the reading of theodolite fi lm 
(cover photo) . Here the objective is to extract az imuth and ele
vation read ings from dials whose images appear in each of 
thousands of frames on 35 MM film. 

To do this, t he system must first locate the image of the dials 
(wh ich vary somewhat from frame to frame), recognize two 
sets of arabic numerals, locate markers on the dial faces, and 
convert the marker positions into numerical form accur·ate to 
1 /1000 of a degree (.01 mm on the film). Al l t he information thus 
derived is digitized in real t ime for output to magnetic tape. 

The PFR-3 records on film too, with equivalent soph istication 
and precision. Recording programs expose selected points 
with variable intensity and resolution, converting computer
generated data into text or graphics on microfilm. 

It is important to realize that the Programmable Fil m Reader 
finds and extracts data se lectively f rom the film at a speed fast 
enough for bu lk processing. This scanning technique is a 
sign ificant improvement over conventional " flying spot" tech
niques, in that the latter are forced to gather and store al l data 
points on the raster. To hold that much data requires a very 
large memory, and extensive processing is subsequently re
qui red to extract the information of interest. 

Programmable Film Reader-3 

Programmable Film Reader-3 automatically reads or writes 
visual data at high speed and resolution . A bu ilt-in general 
purpose digital computer contains dec ision -maki ng logic and 
provides control of a high resolution electronic /optical scan 
ning system. Film (16, 35, or 70 mm) is read ati a rate of up to 
200,000 data points per second and advanced automatically . A 
display scope allows the operator to monitor the frlm reading 
process. Output is in dig ital form on magnetic tape compatible 
with IBM format. 

System Components 

Optical-Mechanical Unit 
Contains fi lm handling equipment and primary, reference, and 
project ion optical systems together with photomultip liers and 
assoc iated control and monitoring devices . Image focus , image 
size, and orientation angle of the film being viewed can be 
adjusted . 

Signal Processing and Logic Unit 
Electronic c ircu itry to process the photo-multiplier output and 
perform density compar isons. Processed output is relayed to 
the Scan Control and Monitor Unit to govern fu rther fi lm scan
ning actions. 

Programmable Light Source 
A point-plottrng cathode ray tube with various degrees of reso
lution. x andy coord inates are displayed as a spot of light on 
the tube face . Light points may be plotted at rates as high as 1 
po int every 5 microseconds. Magnetic deflection and focusing 
techniques resu lt in a uniform resolution over the entire us
able area of the face. Eight levels of intensity are avai lable. 

Scan Control and Monitor Unit 

A high speed digital computer to operate the fi lm reading sys
tem under the guidance of an appropriate program. Program 
features include: single address instructions, multiple step 
indirect addressing and logical arithmetic commands. The 
word length is 18 binary digits. Special film read ing instruc
tions control input of status information to the Scan Control 
and Monitoring Unit, positioning of the light spot, density 
decision requests, and forward and rever·se film motion . 

The magnetic core memory of the Scan Control and Monitoring 
Unit holds 8192 words of 18 bits each. Cyc le time is 1.0 micro
seconds. It may be expanded, in increments of 4096 words, to a 
maximum of 32,768 words. 

Display Equipment 
A 21-inch CRT with l ight pen and many controls allowing op
erator monitoring and control of the entire film read ing proc
ess. Analog sweep and character and vector generator can 
be inc luded . 

Options 
Magnetic Tape Equipment 
Character- and word -transfer systems of low and medium 
densit ies. Compat ible with IBM format. 

Density Detection Equipment 
Includes 2-level or 64-level density detection and a program
control led density threshold detector. Density range 0.0 to 3.0. 



The Computer Eye 

Our Computer Eye is an opt ical input system combined with a 
general purpose computer which can measure and interpret real 
world scenes. The sensor of the eye differs from a TV camera in 
that it selectively examines points of interest under program con
trol. In many respects the Computer Eye is equivalent in sophistica
tion to the PFR-3, but the Eye responds in real time to external 
events. 

An industrial application, for example, would be automatic quality 
control of manufactured parts, where the Eye commanded produc
tion line equipment. In bio-medical research, the Eye can examine 
and classify blood cells and chromosomes seen in a sample under 
a microscope. Applications now being developed on delivered sys
tems point to virtually unlimited industrial and scientific uses. 

BUSINESS REPLY MAIL 

Time Shared Display System 

Our Model1060 Graphical Display System provides a common dis
play processor interfacing to the computer and controll ing up to 
12 remote keyboard display consoles. 

This equipment is designed for simultaneous operation by several 
users of graphic display programs, while putting a minimum load 
on the computer. Character and vector generation , program in
terrupt , and memory refresher functions are contained in the 
Display Processor. The 1060 is also very effective for general pro
gram debugging and editing, since whole pages of instructions 
can be called up and modified far faster and with less demand on 
the computer than is the case with hard copy output devices. 
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The image dissector camera, a new 

approach to spacecraft sensors 
by GILBERT A. BRANCHFLOWER 

NASA Goddard Spaceflight Center 
Greenbelt, Maryland 

ABSTRACT 
The Image D issector Camera, using a newly adapted sens

ing techn ique, provides capabilities heretofore unattainable 
in spacecraft television systems. Based on the Image Dis
sector Tube, a non-storing scanned detector, these cameras 
can add the versatility to meet the chal·lenge of new and un
usual requi remen ts. Two cameras have now been developed 
fo r spacecraft use, one for the Nimbus B Satellite u tilizing 
t he slow scan capability of the tube and one for the ATS-C 
spacecraft, using the versatil e scan format capabilities of 
the tube. A general d iscussion of the tube itse lf and its ap
plication to these two cameras will be given wi th emph asis 
on the variety of appl ications where such a system may have 
distinct advantages. 

INTRODUCTION 
The experimental efforts of the NASA and ESSA programs 

in the 1960's are providing the basis for the operational 
hardware of the 1970's. From these programs come the ex
perience and growth that will continue to challenge the 
des igners of the next decade. This is particularly significan t 
in the spececraft television field where the potential and 
variety of electronic cameras is j ust being realized. The use 
of the Image Dissector Tu be as a camera sensor is one of 
the new techniques being used in meteorological applica
tions. 

The Na tional Aeronautics and Space Administration has 
supported a wide variety of television cameras for use in 
meteorological satel l ites. These include several types of 
vidicons, the dielectric tape camera, and the image orthi
con. We are quite familiar now wi th the vidicon camera 
systems that have operated on the Nimbus I and Nimbus II 
sa tellites and the ESSA and TIROS satelli tes. In the Auto
matic Picture Transmiss ion cameras for Nimbus I and Nim
bus II a specia l long storage vid i con was used. Thi s tube had 
a dielectric surface capable of holding the image for the 
required 200 seconds readout period. When Nimbus B is 
launched (designated Nimbus Ill after launch) i t will have 
a comple tely different ca mera, utilizing a non-storage cam
era tube, the image dissector, from ITT Industrial La borator
ies. The Image Dissector Camera will rep lace the Nimbus 
APT and Advanced Vid icon Camera Subsystems. The pro
gression of camera tube types is an attempt to achieve a 
combination of h igh resolving power, photometric fideli ty, 
and long life that meets the opera tiona l concepts of meteor-

DRIFT TUBE 

PHOTOCATHODE 

FIGURE 1: Image Dissector Tube Parts 
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ological satelli tes. It is felt that the Image Dissector Camera 
Subsystems w ill show the capacity to achieve these goals 
for the polar orbiting earth oriented Nimbus and for the 
synchronous orbit, spin stabi l ized, ATS-C satelli te. The Ap
plications Technology Satel l ite application is quite different 
from that of Nimbus, requiring a scan format adapted to 
the variable spin rate of the satellite and designed to reduce 
any effects of nutation. These two development programs 
utilize different characteristics of this new sensor tube, and 
are an indication of 1he potential o f the Image Dissector. 
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FIGURE 2: Spectral Response Characteri sti cs 

The Image Dissector Tube 

The Image Dissector Tube is a type of photomulti p lier 
tube in which the sensitive area of the tube may be sampled 
in an elemental fashion using electroni c scann ing means. 
Figure 1 shows the tube and its basic componen ts, which 
are a photocathode, an accelera ting screen, a drift tube, an 
aperture, and an electron multiplier. Excitation of the photo
ca thode by light ca uses electrons to be emitted in d irect 
proportion to the light level applied. These electrons are 
accelei·ated from the photocathode and pass through a fine 
mesh screen into a unipotential drift space. A magnetic 
focu s fiel d is applied such that the electrons make one 
complete spiral arriving at the aperture plane with the same 
spatial relationship as the optical image on the photo
cathode. The optical image has thereby been translated 
into an electron image and transferred to a single plane 
within the tube. 

At the center of the aperture plane is a hole chosen to 
admit electrons from a selected area of the photocathode. 
The size and shape of this aper ture may be chosen for the 
sampling technique and resolution required (within the 
general range of 0.0005 to 0.150 in ches). For the case of 

55 



image generating scans this aperture size is the resolution 
determining factor. An apertu re o f 0.001 inches theoretically 
provides an image reso lution o f 1,000 line pai rs or 2,000 
television lines per inch. In actual p ractice the lim it from 
a 0.001 inch di ameter aperture has approached 1800 tele
vision lines per inch. 

In order to generate the proper sca n sequence for a 
normal raster it is then necessary to apply a transverse mag
netic field in the drift space. Th is f ield causes the complete 
electronic image to shi f t orthogonal to the direction of the 
magneti c field in direct proportion to the intensi ty of the 
fi eld. The focus coil is a long solenoid enclosing bo th the 
pho toca thode and aperture plane in a uniform field o f ap
proximately 30 gauss. The deflection coils whi ch are similar 
to vidi con or image orthicon deflection coils develop a 
transverse fi eld of about 5 gauss to move a selected area 
from the edge o f the photocathode to the centered aper
ture. 

Since the pho to-electric effect can occur for any pho to
emissive surface it is possible to select the photocathode 
type to sui t the application. Surfaces avai lable range from 
a solar blind ul travio let sensitive photocathode usi ng Cesium 
Telluride or Cesium Iodide to the extended infrared re
sponse of the special S 1 photocathodes. A graph of some 
o f the more popula r photocathodes is given in Figure 2. 

One o f the principal features of the image dissector tube 
is the di rect relationship of electron current output to ligh t 
flux input. Th is relationship, expressed as quantum efficiency, 
is shown on the graph. The more useful term for des ign 
pu rp oses is the photocathode output in amperes per watt 
of pow er input. To determine the total current from a given 
portion o f the surface it is necessa ry to ca lculate the power 
distribution on the surface as a function of wavelength and 
integrate the to tal output current from the product o f th e 
input power and the photocathode response. It can be seen 
that the use o f lumens and lum inous efficiency is very mi s
lead ing, si nce few rea l appl ications attemp t to match re
sponses to luminous equ ivalen ts. Table 1 gives a tabulation 
of matching fac tors for several combina tions of light sources 
and photoca thode responses. A quoted response o f (1/ L) 
microamperes per lumen may be mul tipl ied by this factor 
for the sources given. 

51 54 511 517 
P1 phosphor 0.0497 0.9965 1.0625 1.141 
P4 phosphor 0.10616 2.100 1.955 1.793 
P11 phosphor 0.1481 6.235 5.397 4.654 
P20 phosphor 0.07668 0.6163 0.7161 0.7815 
Cool white fluorescent 0.1083 1.195 1.17.1 1.126 
CIE-"A" - 0.9763 0.986 0.987 
Sun in space 0.4101 2.638 2.169 2.078 
Sun -1- 2 air masses 0.3744 1.840 1.669 1.571 
Day sky 0.378 3.665 2.763 3.403 
60oo• K black bod y 0.4377 2.835 2.272 2.203 
3000"K black body 0.9445 1.084 1.062 1.057 
2870° K black body 1.0373 1.022 1.013 1.014 
2854 • K black body 1.0618 1.0079 1.0021 -
2042 • K black hod y 3.011 0.6303 0.6944 0.7404 

TABLE 1 Change in Luminous Sensitivity wi th Flux Sou rce, 
(1 / L) I (1/ L):,.,, 

520 
0.5758 
1.1378 
2.753 
0.5199 
0.7995 
0.9903 
1.428 
1.154 
1.681 
1.499 
1.013 
1.0056 
1.0089 
1.145 

From the calculation o f emitted current it is possible to 
de termine the current through the sampl ing aperture and i ts 
final val ue after multiplication in th e electron mul tipl ier 
assembly. Most o f the present tubes have a 1 :1 magnifica
tion o f the image from the optical to the aperture plane, 
and approx imately 50°/r, loss o f electrons at th e acce lerat
ing mesh o f the drift tube. The output (anode) current may 
therefore be ca lcula ted by 

Ia = SEa r G (1) 

56 

B:UCK 

WHITE 

3A 

2 00 LPI 400 600 ------- 2000 

FIGURE 3: Video Response 3 13 

where Ia = anode current in amperes 
SE = i ntegra l product of inpu t power and photocathode 

sensitivity. 
In luminous un its one can useS in mi croam peres/ lumen and 
E in l umens/ft~ 

a apertu re area (in square feet) 
r = accelera ti ng screen efficiency, typ ically .5 
G = m ultip li er gain, typica l ly 10G 

No te that the output current does not have a ti me factor, 
and is not dependent upon scan condi tions or tube variables 
(requir ing only that electronic focus be main tai ned). Main
tain ing focus requi res regulation of both the focus current 
and accelerati ng voltage. The gain o f the mu lti p liers is de
pendent upon the voltage appl ied between stages and re
qui res some care in design o f the vo ltage sources. The limit
ing facto rs on anode current are determ ined by the curren t 
hand li ng capacity o f the dynodes at the h igh lim its, and 
genera lly by noise conditions at the lower light leve ls. 

NO ISE IN SIGNAL 

For a typ ica l Image D issector application the noise in 
the camera ou tput is related directly to the instantaneous 
value o f the ou tpu t current. W h i le thermal no ise is im
portant in mos t m ul tiplier phototubes, i t is not important 
in the image d issector. Because of the very small port ion 
of the photocathode being sampled at any one ti me, on ly 
the thermal electron noi se from tha t area is detected by the 
sampling aperture. In typical cases th is is equ ivalent to an 
inpu t li gh t level below 1o·• ft. ca ndles. . 

The contribu ting noise is due to the quantum flucuatrons 
o f the generated curren t, and fol lows the well known shot 
law: 

i .. k~ = 2e lkaf 
wh ere 

1,, curren t enter ing the defin ing apertu re 
S E a r 

e Charge on the electron = 1.6 x 1 o·"> cou lomb 
<f = no ise bandwid th o f the o utpu t am pl if ier 
i .. 1, = rms noise componen t of 1,, 

(2) 

(3) 

An addit iona l facto r is added by the electron multi pl iers 
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The dependence of noise on signal and the action of a 
0.001 inch sampling aperture are shown in Figure 3. Note 
the absence of noise in the dark regions of the signal and 
increasing noise in brighter areas. It should be noted that 
as the signal in creases, the noise does also, but at a slower 
rate. It is therefore desirable to use the tube in such a way 
as to maxi mize the light input, consistent with photocathode 
cu rren t loading limi tations. Figure 3 relates the signal out
pu t to a resolution bar chart. The group of four bars repre
sen ts 200 TV li nes per inch, and the highest resolution 
group represents 2000 TV l ines per inch. The .001 inch 
apertu re shows 25% modulation at 2000 TV lines per inch. 
For the N imbus B Image D issector Camera the re lationship 
of signal to no ise ra tio, tube ou tp ut current and scene 
bri ghtness are given in Figure 4 ind icating very usefu l char
acteristics for meteoro logical work. 

The Nimbus B Im age Dissector Camera Subsystem 

The application of the Image D issector tube in this camera 
cap ita lizes on its ability to operate at re latively slow scan 
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FIGU RE 4: Nimbus B Camera Sensitivity 
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which have a random fluctuation of secondary emtssron 
ratio. The to tal noise out of the tube may then be expressed 
as: 

iua2 = 2SEa r (a ) G 2 {4) 
<T-1 

( a ) = 1.5 for typical multipl ier structures 
<T-1 

These two equations may then be combined to present a 
peak signal to rms noise ratio for the tube. 
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(5) 

ra tes with increasing efficiency compared to storage type 
camera t_ubes. ~ t a frame ra te of 200 seconds per frame the 
Vldtcon IS neanng i ts charge storing limit while the addi
tional sampling time allows a higher signal to noise ratio 
in the IDC output signal. 

Added features of the image dissector sensor are its sim
plicity of construction, absence of thermionic cathode, linear 
light transfer characteristic, and no requirement for a me
chan ical shutter. The Image Dissector Camera is a com
pletely electron ic unit which contains no movi ng parts. It 
was designed to provide outputs at A PT rates. One of these 
outputs is transmitted d irectly to earth th rough the Rea·! 
Time Transm isison System (RTTS) w hile two other outputs 
at the same line rate b ut with a sl ightly modified format 
are stored on redundant spacecraft magnetic tape record
ers for later transmission to the N im bus receiving stations 
at AVCS rates. 

In order to p rovide the desired wide angle coverage 
(1600 n mi. by 1600 n mi .) at a line rate of four hertz from 
a satellite orbiting at a 600 n mi. altitude i t is necessary to 
use a combination of satellite motion (l ike ai rborne line 
scan cameras) and electronic scan. Th is combina tion allows 
the 1600 n mi . coverage per picture in the orbital d irection 
whi·le the satell i te advances only 680 n mi. Th is supple
mentary electronic scan is an example of the capability of 
th is type of sensor to adapt to a specific mission require
ment by add ing to or compensating for satell i te motion. 

A block d iagram of the RTTS is shown as Figure 5. This 
su•bsystem will provide the tra nsmission to earth on a real 
time bas is of either High Resolution Infrared Radiometer 
(HRIR) or IDCS video information . The norma l operati ng 
mode w ill be to t1·ansmi t HRIR pictures at night and IDCS 
pictures during the day. W ith its Automa tic Picture Taking 
format of timing and scanning functions, the Image Dissector 
Camera Subsystem includes the most ·basic elements for th is 
type camera. The Nimbus B IDCS is shown in Figure 6. Fig
ure 7 shows the block d iagram o f the camera. The camera 
is adapted for enhancement of cloud images through the 
use of a minus blue fi lter in front o f the 108° Tegea lens. 
W ide variations of light level from ground and cloud return 
are accommodated in the video ampli fier. The preamp and 
video chain are designed for a 100 to 1 dynamic range with
in any one image, and an additional 20 to 1 video gain con
trol to compensate for variations in illumination as the satel
lite moves from the equator to the polar region. With this 
add itional control, the video output will remain nearly con
sta nt over the complete sun li t portion of the satellite orbit. 

FIGURE 6: Im age Dissector Camera for Nimbus B 

Camera design and development were guided by a six 
mon th operating l ife requ irement. The combination of ef
ficien t packaging tech niques and high rel iabil i ty compo
nents provides a camera unit with an MTBF o f over 16,000 
hours, giving a 90% probabiilty of operation for the 6 
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FIGURE 7 : Nimbu~ B Camera Block Diagram 

month orbital lifetime. The complete camera weighs 12.5 
pounds, of which nearly 3 pounds is the lens and lens 
assembly. The camera power consumption is a constant 
12.25 watts. Construction of the Nimbus IDC is shown in 
Figure 6. The basic camera housing is 5 by 6 by 9.5 inches, 
the lens is 6 inches long and 4.0 inches in d iameter. The 
camera tube for thi s uni t is an ITT F4012A, a 1 inch di
ameter tube having an S11 photocathode of 0.7 inches 
diameter. The circular sampling aperture is 0.001 inches 
diameter. The camera system provides 25% response at 
800 TV l ines per picture width. 

The development and test of the Nimbus B Image D is
sector Camera Subsystem has provided the means for test
ing the new tube approach in a situation where its sensitiv
ity and reliability are well su ited. The Nimbus B Satellite 
is expected to be launched in late 1967 and , like its p re 
decessors, is expected to serve a useful experimental and 
operational functi0n at the same time. 

The ATS-C Image Dissector Camera 

Utilization of the Image Dissector tube in the camera 
system tha t is to fly aboard the Applications Technology 
Satellite-C (ATS-C) is based upon capabil ities of th is tube 
no t available in othe r electron ical ly scanned camera tubes. 

ATS-C is one of a group of five experimen ta l satelli tes 
and is the second spi n stabi lized synchronous satellite in 
the series. From its stationary position 19,400 nautical miles 
above the equator at 50° west longitude the ATS-C will 
afford full time exposure to the same portion of the earth. 
A con tinuous series of images of the earth's cloud cover 
sufficient for tracking cloud formation changes can there
fore be obtained from an imaging device placed aboard 
the satellite. The spacecraft is a cylindrical structure which 
will rotate with its sp in axis parall el to the rota tional axis 
of the earth. The sateli lte's spin ra te of app roximately 100 
rpm (60 rpm to 140 rpm limits) is sufficiently fast to re
quire an exposure time for photographic or shuttered cam
eras of less than ten microseconds to prevent image blur
ring. This fact severely limits the use of vidicon or image 
orthicon tubes. Since the image dissector is a non-storage 
device, the dwell time of a si ngle element determines the 
b lurring effect, and may be selected by the choice of sca n
ning parameters. 

The wide satel li te spin speed range of 60 rpm to 140 rpm 
requires the camera system scan rates to vary as a function 
of satellite spin. This additional requirement is no problem 
for an image dissector camera. 

An additional characteristic o f spin stabilized satel lites 
that hinders the use of on board imaging devices is nuta
tion or wobble of the satelli te spi n axi s. The effect of satel 
li te nutation is a d isplacement in the track of a radial ele
ment such that adjacent lines of information from a sca n
ning sensor might diverge or overlap significantly. To com
pensate for nutational errors the IDC generates the camera 
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line scan along the satell1te spin axi s while at the same 
time generating a derotational scan in the opposite direc
tion from sa tel lite spin . This combination results in a line 
scan across the earth parallel to the satel lite sp in axis once 
for each sa tel lite rotation. Adjacent scan lines are d ispl aced 
one resolution elemen t by initiating successive scans at a 
rate that is slightly slower than the sate lite spi n speed . In 
this manner the lines progress across the ear th until the 
global image is obtained . The nutational errors for this 
scanning mode are primaril y the displacement of scan lines 
in the direction of scan. Through the use of nutation infor
mation from an on board nutation sensor, the I DC ground 
station equipment can then correct these p lacement errors 
and the di sp layed video wil l not be sign ificantly degraded. 
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l i the sa tellite displays negligible nu ta tion (below .001 °) 
the IDC can be operated in its secondary scanning mode. 
In th is mode satellite spi n motion is used to ach ieve line 
scan whi le the camera tube is deflected one resolution ele
ment parallel to the spin axis once each sa tel li te rotation 
until a complete raster is obtained. The two scanning modes 
are shown in Figure 8. This figure also shows the first order 
effects o f nutation on the informa tion obtained from both 
scanning modes. When ground correction is achieved the 
picture ob ta ined in the primary scanning mode w ill con
tai n no appreciable errors in the cen tra l 3/4 o f the display 
for a sa tel li te nutation ha lf cone angle o f .05 degrees. For 
the same amount o f nutation the seconda ry scann ing mode 
would produce pictures exhibiti ng loss of information 
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through the display that wou ld drop the reso lu tion in those 
areas to less than one-half of that which the optical aper
ture defines. 

Developmen t o f the ATS camera required a fu ll under
standing of the satellite motions and consideration of the 
effects noted above. Certain o ther p rob lems became ap
parent during the design study phase, the largest of w hich 
was the need for an accura te tim ing source that recognized 
the changes in satelli te rotation rate accu rately enough to 
control the timing o f the sweeps and the initiation of video 
sequences. The details of this time network are interesting 
and will be reported in o ther articles. The general block 
di·agram of the ATS camera uni t is shown in Fig. 9. It can 
be seen tha t the basic modules of the IDC are common to 
the use of the tube, but that the tim ing and logic blocks 
are unique to th is sa tell i te appl icat ion. The timing system 
is automatic, sensing sun pulses and continual! y correcting 
a crystal controlled oscillator w hen the output frequency 
deviates from an estab'lished error margin. This basic f re
quency, which provides 32,768 pulses per satellite spin, 
functions as the master clock. It increments the camera 
logic which sequences the camera operation and synchro
nizes camera scan initiation wi th proper position ing of the 
sa te lli te so that the camera is view ing the desi red portion 
of the earth when the tube is scanned. Since the sun-satel 
lite-earth angle does not remain constan t during the day, i t 
is necessary to continually add a " Time-of-day" correction 
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FIGURE 9 : ATS-C Camera Block Diagram 
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once every 2.64 seconds to move the apparent look angle 
such tha t the center of each picture is at the center of the 
ea rth image. The apparen t look angle may be controlled by 
ground command in the event tha t the starting position of 
a pictu re is not correc t. Once corrected, the fo llow ing pic
tures w ill keep the same direction w ith respect to the earth . 
In the automatic mode of operation, the camera w i ll gen
erate a comp lete p rctu re every 15 minutes. The period w ill 
consist of 13 minutes o f active video transmission and a 2 

Lens Photocathode Tube Size 

Any CsTe (UV) 1 in. d ia. 

Csl (UV) 1.5 in . 

S11 2.25 in. 

520 4.5 in 

51 

TABLE 2 Image Dissector Tube Variations 
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Aperture 

Round 

Square 

Slit 

Shaped 

.0005 in. 
diameter to 
0.150 in. 

FIGURE 10: Image Dissector Camera fo r ATS-C 

m inu te in terval between frames. 
Gr0und commands w ill be used to sw itch from the pri

mary mode to secondary mode for experimental purposes. 
The effect o f nuta tion, if any is present, will then be ap
parent in the resu lting image, by distortion of the earth 
con tou rs if the nutation is great enough, or by a reduction 
in resolving power at low nutation levels. At the present 
t ime the ground station is capable of correcting nutation 
errors in the p rimary mode an d may be able to pa rtly cor
rect for it in the secondary mode. An interesti ng aspect of 
such an electron ic scan ning system is its poten tial for cor
rection of nu tat ion in the sensor, bu t, because of the in
creased logic requi red, the ATS-C Camera does not have 
th is fea ture at th is t ime. 

The ATS Camera has physical featu res adapted to the 
cyli ndrical satelli te con figuration and is shown in Figure 10. 
Construction features incl ude the use of a modified ITTIL 
F4012 Image Dissector Tu be, a 1 inch d iameter tube w ith 
an S11 slit photocathode and a rou nd aperture of .0007 
inches (.017 mm) d iameter. The system incorporates over 
300 integrated ci rcu it flat packs to genera te the t im ing and 
scan functions. A sun sensor was specially designed for high 
resolution detection of the sun edge for spin detection, 
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while the nutation senso r is of the same type as used on 
ATS I for measuremen t o f nutation amplitudes. The output 
video is an ampl itude modulated sub carirer, whose fre
quency is proportional to the satell ite sp in rate. In rhe com
posite video output signal are details of the image from 
the 36 KHz video amp, a nu tation level signal, the line and 
frame sync pulses, and a sun pulse signal. Commands and 
telemetry are typi cal of sa tel lite subsystems. The 48 mm 
lens and camera unit occupy approximately 280 cu. in. and 
weigh 19.6 pounds. The power input is approximately 20 
watts including the nutation sensor. 

The ground station for th is unit receives the signal from 
the NASA receiving station and records i t on magnetic tape 
and film. The output image is expected to reproduce the 
13 gray shades and 1300 line reso lution o f the camera sig
nal. The data from the sys tem wi ll be used to evaluate the 
camera performance from rhe standpoint of tube, synchro
nizer, and logic operation, and video fidel ity. Detailed re
sul ts of the experimen t are expected to influence the direc
tion of future satellite instrumentation . 

THE CHALLENGE 

While the two present Image Dissector Camera systems 
represent new appl ications of the image d issector, they are 
not the only ways that this sensi ng device may be used. 
The ability to interchange elements of the tube to fit new 
applications provides an almost endless variety of sensing 
and image processing techn iques. It is on ly necessary to 
use a sound engineering approach in the determination of 
signal levels, noise characteristics and video processing. To 
illustrate the variety, Table 2 shows some of the elemen ts 
of the tube wi th listings of som e o f the vari ab les. Figure 11 
shows three sizes of image dissector tubes, 41/2, 11/2, and 1 
inch diameters. So fa r the two space cameras use S11 pho
tocathodes, 1 inch diameter envelopes, round apertures of 
0.0007 and 0.001 inches, box mul tipl iers and ten stage mul
tipl ier structures. In both cases the video is analog and used 
for picture generation. 

FIGURE 11: Typ ical Image Dis~ector Camera Tubes 

As we expand our VISIOn into the next decade we can 
see the need for higher tube sensitivi ties coup led with 
hi gh reso lu tion and higer photoca t•hode loading capabili
ties. Add these to a tube having computer con trolled scan 
and on-board data processing to separate the mapping func-
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tion from the pho tometric proces·s and you have a sensor 
that meets most of the needs of the Earth Resou rces Satel
lite. 

Interchanged in another way, using several shaped aper
tures, each with its own electrical output, you have an 
automatic correlation device that detects selected shapes 
out of a mixed background. 

Using the pulse counting technique to detect the pres
ence of each photon arriving at the ca thode provides the 
very highest theoretical sensitivity for particle counting, 
background light detection, and astronom ical information. 

Another configuration using a digital scan and a track
ing mode provides a star tracker with electronic gimbaling. 

Add a ras ter or spiral scan mode and you have a seeker 
as we ll as a tracker. 

As with any new devi ce, acceptance is determined by 
operation in a rigorous appl ication. With the use o f the CBS 
Reconolron in the Mariner as a star tracker, the ITT FW145 
series as star trackers in the OAO and Lunar Orbiter and 
the ITT F4012 in two meteorological came ra applications, 
it appears that this tube technique is being proven and gen
erally accepted by the industry. 

The Image Dissector tube has demonstrated its ability to 
act as a versatile ph otodetector. Based on the principle of 
photoemission and f ield scanning, the sampling of an op
tical image is set by chosen parameters of sampling aper
ture size, photosensitive surface and deflection pattern. 
Within the limits of noise-in-signal and cathode loading 
these character istics may be selected at wi ll to meet th e ap
plication. Two examples of Image Dissector Cameras dem
onstrate the application to meteorological cameras that will 
be launched in 1968. Extension of these concepts are shown 
capable o f providing the versatili ty to adapt to the expand
ing needs o f the next decade. • 
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New security alarm 

telephone system provides 

total prison communications 

by VERNON L. PEPERSACK 
Former Commissioner of Correction 
Maryland Derartment of Correction 

(Because accompanying i llustrations were inadvertently omitted /rom 
thi< article in the July/A ugust 1967 issue of Information D isplay, the 
complete paper is o ffered here lor journal readers . Our apologies to 
the author for the o riginal omission.- Ed.} 

Although this article does deal w i th display devices, it is a departure 
irom our usual editorial policy in that it does not exclusively feature 
display technology. It was felt, however, that it represented an area 
of application of which our Society should be aware. Your comments 
on the appropriateness of this kind of story are invited - L. M . See
berger, Pub/. Chm. 

INTRODUCTION 
Fast reliable communications in correctional institutions 

have ~!ways been a priority requirement, since the efficient 
f low of information contributes to better prison security and 
dai ly administration. 

The Maryland Departmen t of Correction and the Chesa
peake and Potomac Telephone Company of Maryland have 
combined efforts to establ ish what might be considered a 
new standard in prison communications. Called the Securi ty 
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Alarm System, it meets all institu tional requirements for 
emergency and normal communi ca tions in a single com
m unications network. 

Two Maryland pena l facilities have installed the Security 
Ala rm System: Bal timo re City j ai l and the Maryland Cor
rectional Institution at Hagerstown. In addition, similar sys
tems are being installed at the Maryland Pen iten tiary in 
Baltimore, and the Maryland House of Correction - Insti
tu tion for Women at Jessup. Systems also are plan ned for 
Baltimore's new Female Detention Home, to be built soon, 
and the new add it ion to the Hagerstown Insti tution. Be
cause the Security A larm System links all security phones 
to a central console, the arrangement provides a number 
of communicat ions fea tures that are vi ta l to penal admin
istrators in the operation of their facili ties. 

Installation Operation 
Let's examine the installation at the Maryland Correc

tional Institution, a modern maximum security prison w hich 
houses a daily average of 1,353 male inmates between 16-

·This .1rlicle was on th e press when the Editor.< l ea rned that Joe Can
non had IJepn ,1ppointed to succeed Commissioner Pepersack . 
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25 years of age. The insti tution's Security Alarm System is 
designed to provide special communications for routine 
operation of the prison, as well as for coping with possible 
emergency situations, such as fire or inmate di sturbances. 
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Security officer at the Baltimore City jail's communications center 
confers with a guard via the prison's new Security Alarm System. All 
phones within the faciliLy are linked to the communications network. 
Lights on the console indicate reports incoming from various stations, 
as well as telephones in use. The guard at felt is handling controls fo r 
eleCirically operated doors. The closed circuit TV screen above the 
console provides a constant view of the entrance to the prison's 
maximum security section. 

Heart of the institution's communications system is a 
securi ty console. Although no larger than a conventional 
switchboard, it provides an array of information to the 
staff member on duty there. Th~ console contains a series 
of miniature status displays, each numbered for an exten
sion phone in the system. Each display indicator is divided 
in to quarters, with each section designating a different con
dition, depending on what information the security guard 
w ishes to re lay. 

For instance, the sys tem offers a guard reporting feature. 
Guards make periodic reports from th roughout the institu
tion simply by dialing one digit from a security phone. This 
signals the attendant at the console by illuminating an 
amber lamp behind one section of the indica tor reserved 
for that phone station . In add ition, the report is registered 
on a print-out device which shows the time, date and sta
tion reporting. 

To report a fi re, a staff member would simply dial an
other predetermined digi t to trigger an audio signal at the 
console and illumina te a red lamp behind another section 
of the indica tor reserved for that phone location. 1 his re
port also is recorded on the print-out device. The console, 
in addition, " locks-in" the call so that it can be released 
only at the console - even i f the phone receiver is re
p laced. 

In either fire or guard reporting, the visual disp lay sup
p lies immediate station identification and locati on. How
ever, the attendant can p ick up the ca ll and get add itional 
details by phone from the person making the report. To 
anticipate multiple emergency conditions that could con
ceivably exis t, the equipment is designed to receive a num
bers o f calls simultaneously. 

The console also has an audio signa l and vi sual indica tor 
to relay a no-d ia l-a larm condition or "guard in distress." 
This alarm sounds at the contro l center if dia ling doesn' t 
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start within a few seconds after a phone is lifted from the 
switch hook. In th is si tuation, a green lamp is illuminated 
behind the section of the indicator corresponding to the 
phone. This enables the attendan t to quickly identify the 
location and inform near-by authorit ies to check the diffi
cul ty. 

Safeguard Systems 
The Security Alarm System is under a continuous li ne 

test. Each sta tion is con tin uously tested and any abnorma l 
condition gives a visual and audio ala rm at the console. 
For example, if a tel ephone is torn loose or a component 
removed, the trouble station is immediately identi f ied by 
the appearance of red and amber behind the correspond
ing status segment. Although these visua l indicators re
main lighted until the trouble is corrected, the audio alarm 
can be tu rned off until repai rs are completed. This built
in sa feguard makes the system vi rtually tamper-proof. 

Another feature of the system is line load control. This 
prevents "jamming" o f the phone network by coordinated 
efforts of unauthorized groups, since designated extensions 
can be excluded from service to enable key locations to 
continue normal operations. 

A guard at the Mar)•land Correctional Institution at Hagerstown uses 
a Securit)' Alarm System telephone to report in. The " guard reporting" 
iealure of the lnstiLUtion's new communications S)'Stem enables secur
ity officers throughout the facility to make periodic reports by dialing 
a single digit on the telephone. 

The system also includes an executive over-ride feature 
which enables key admin istrators such as the warden and 
security officer to reach other telephones with in the com
munic<~ tions network even though they are busy on an
other call , simply by dialing a special d igit. This assures 
key staff people that calls can be connected to other sta
tions even though the phones may be busy, ensuring ad
minist rative control at all times. 

In addition, a com mand conference arrangement enables 
key administrators to ca ll a group of pre-determ ined sta
tions simultaneously. If a sta tion is in use at the time a 
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Hiram L. Schoonlield, warden of !he Bal timore City Jail, explains that 
the new Security Alarm System makes communications with in his 
facilities " more exacting." According to the warden, " Our communi
cations system takes the guesswork out of reports, provides the cer
tainty and speed so essential in penal operations. In addition to being 
able to link all present phones into a single system, Security Alarm 
offers the flexibility for future expansion such as inclusion o f the 
Female Detention Home when it is built." 

conference cal l is established, a distinctive ringing notifies 
the prison official that a command conference call is wait
ing. By hanging up and picking up the phone again, he is 
automatically connected to the conference call. 

Since the lamp ind icators provide vital information to ·the 
attendant at the console, it is important that these lamps 
be in constan t working order. Therefore, the console is 
equipped with a lamp testing button which can illuminate 
every indicator on the console to immediately identify any 
that have burned out. 

CONCLUSION 
Now that operation of the Securi ty A larm System has 

been outlined, there are severa l other important aspects 
of a communica tions network such as th is which shou ld 
be explored. 

Captain Kirkwood S. Wya tt , correctional o fficer at Baltamore City 
Jail, makes administrative call while scanning Security Alarm System 
console for reporting calls. Signal lights at bottom of consoles indi
cate purposes of calls made from securi ty phones. MiniaLUre displays 
represent phones throughout the facility. 
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We have spent a tremendous amount of t ime studying 
communications, knowing that a better system can save 
money in personnel and enable officers to perform their 
dutie_s more effi ciently. Before the Securi ty A larm System 
was mstalle~, there was some discussion that we might be 
better off ~1th two separate systems - the reasoning being 
that one m1ght break down and the other sti ll be in opera
tion . But w ith the comm unications arrangement supplied 
by the te lephone company, we actually have a number of 
different systems in one, so that continuous operation is 
assured. For instance, one inoperative phone or system does 
not jeopardize the insti tution . We have f ire and guard re
porting, signa ls that indicate when the te lephone is knocked 
off the hook, communications procedures wh ich assure 
reaching the various staff members, a command conference 
as well as conventiona l telephone communications. To-

Th is is the communication.~ center of the Maryland Correctional In
stitut ion . The guard at tile Securit)' Alarm System console talks with 
a report ing security guard at one of the phone locations . The console, 
hear! of the /nslilution·s new communications system, has visual and 
audio indicators to signal alarm conditions. Lights in the console's 
minaLUre displays indicate phone stations reporting as well as phon es 
in use. At leit (resembling an adding machine) is the print-out device 
which automatically records elate, tim e and station number reporting 
in via Security Alarm System. In the fo reground, an a ttendant handl es 
the regula r phone traffic using a modern desk-top console and direct 
station selection equipm ent. 

gether they provide a number of ways to keep information 
flowing. We also found that two different types of installa
tions can create confusion among employees at certa in 
times. In other words, we would have to train everyone in 
the uses and procedures of two communications systems. 

Another aspect is ma intenance. When an institution is 
built, the cost of providing the facil i t ies is just the start. 
Other problems that must be visualized are maintenance 
and opera ting costs. W ith this system, all equipment and 
maintenance are provided by the telephone company. Con
sequen tly, there is no need for capital expenditure to pur
chase equipment, no need to employ communications spe
cialists to install the system or train men to keep it opera~
ing. Another vital factor is that purchase of a system, thrs 
year for example, would mean that i t always would be a 
196 7 model. Eventually, it would be obsolete. However, 
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(Left to r ight) Preston L. Filzburger, sup erinlenclenl o f the Maq•land 
Correctional Institution at Hagerstown, General Richard C. Prather, 
USA retired, Chairman o f the Advisory Board of the Maryland Depart
men t of Correct ion, and Edwin C. Sake/ }r. , C&P Telephone Company's 
Sales Accounts Manager, ch.1cuss features of the Security Ala rm System. 
The new commun ications system was placed in op eration in the Fall 
of 1966. 

the Security Alarm System wi ll be continuously up-dated as 
new communications equipment is developed by Bell Sys
tem. 

The Security Alarm System also provides flexibility for 
long term planning by penal administrators. For example, 
eventually we hope to link several adjoining penal insti
tutions with one commun ications network that wou ld chan 
nel information to a cen tral console. With th is system, 
facili ties can be added to the network as required so that 
all communica tions would come into a cen tral communi
ca tions center. This would enable information to be pieced 
together to provide a picture of total prison activi ty. 

This close-up shows a d1spfay on the Security Alarm System console 
and the lour sections that provide the auendanl with v isual status in
dicators lor stat ion ~u:nber 278. As the security guard makes a report 
by rl1al mg a smgle 'hg1t from this phone location lamps with appropri
ate colo rs are i lluminated in the various display sections. For example, 
the phnne m use 1s shown by a white l ight in the upper l eft section. 
W hen the guard makes a norm al se curity rep ort, the disp lay shows 
11115 wh1te l1ght as w ell as an amber lamp in the low er left sectio n. 
The upp er n ght section con tains a green lamp to signal a no-dia l 
alarm . The lower " flhl secli ::Jn provides a red light lo r f i re reporting 
theoretically the cond ition repor ted here. ' 

64 

For example, let's say a call comes in reporting a fire in 
a particular section of No. 4 yard in one of the insti tu 
tions. Meanwhile, another security guard reports a fight, 
followed by a report o f an attempted escape at the vehicle 
entrance. With two or three pieces of information coming 
into a centra l commun ications center, the complete pic
ture can be assembled. It becomes apparent that the fire 
and fight are probably decoys, intended to shift our at
tention from the rea l situation. If the fire report was reg
istered in a location other than the communications center 
the true picture wou ld not be apparent and forces could 
easily be deployed incorrectly. Having the three institu
tions li nked by a single network also provides a ready ac
cess of available manpower for a real cri sis. 

These indicators at the base o f the Security Alarm S)•Stem console 
pinpoint the particular report for the allendanl on dut y, while the 
c/isp la)• shows the location reporting. The indicato rs also serve as 
rel ease ke )•S, since the console automatically locks-in the station 
signaling an alarm. 

We also expect the Secu rity Alarm System to be inval
uable in a situation like the riot we experienced recently 
at the State Peni tentiary. It was impossible to get a call 
through during th is crisis since every phone was off the 
h.ook. This w as not deliberate jamming by inmates, but 
stmp ly an overburdened swi tchboard and everyone trying 
to get a connection . The non-jamming feature of the Secur
ity Alarm System and the command con ference arrange
ment, co upled with executive over-ride, would have al-
leviated this problem. · 

Because the Security Alarm System consi sts of telephones 
spaced regularl y around the institu tion, it is of double value 
to us. It not only fulfills emergency reporting needs, but 
also provides for internal and external communications 
which are as important in the operation of an institution 
as security and safety. It's used to get information to dif
ferent divisions in the movement of prisoners, alert groups 
of emp loyees to attend meetings, arrange sick ca ll pro
cedures in the cell house and a variety of o ther adminis
trative functions. Good communica tions to an institution 
is like gasoline to a car - it can' t run without it. • 

THE AUTHOR 
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We have more than 200 models 
within easy reach. And we're adding more. 

Tha t's the way th is business 

g oes. You start w ith a C RT that's 

almo st a scient ific curiosi ty - thirty 

yea rs later y o u wind up w i th on 

invento ry. All because someone 

is co nstantly thinking o f someth ing 

e lse a C RT con d o. 

Obvious l y, we were lucky 

en o ugh to ho ve men who knew 

what th ey were doing. O ur prod

uct line proves that. Round face, 

rectangular, f ib re-o pti cs o r stand -

ord-sho rt necks o r long, one 

gun to twelve gun, transpa rent 

multicolo r phospho rs and d isto r

tio n less rear w indows. Nome it. 

W e'v e go t it. O rder it. It's yo urs. 

You 'd think we'd stop and just 

keep someo ne w a tching the sto re. 

But that's no t the way this business 

goes. 

Somewhe re o ut the r e , r ig ht 

now , so mebo dy is thinking o f 

some thi ng new for a C RT to d o. 

That's how we odd to ou r l ine. 

If you 're looking fo r a ny kind 

o f qual ity C RT, ou r ki nd of inven 

to ry gi ves you the best place 

to sta rt. 
One thing is sure. We've g o t 

enough to soy yes, ra ther than 

maybe. Try us . W rite o r ca ll . A nd 

send fo r o ur f ree litera tu re. It's 

fr ee. 
Electron ic Tube Di visi o n, rt!f; 

G enera l Atroni cs, Phi ladelphia , 

Pennsyl vania 19118 
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Ninth annual symposium 
planning report 

HIGHLIGHTS OF PAPERS SELECTED 

A challenging group of papers has been assembled by Erv Ulbrich, Papers Chairman. Five basic sessions have been outlined. They 

include: 

1) Civil Appli cations 

2) Business Applications 

3) Military Applications 

4) Educational Techniques and Applications 

5) Advanced Techniques 

A sampling of papers from this group includes a paper from Japan on the advantages of the field sequential techniques over dot 

techniques for color oscilloscopes. Another paper from abroad deals with an experimental 4000 picture element gas discharge lV 

display panel. Other papers include a color film on computer animation as a tool for education, helicopter station-keep ing displays, 

and air pollution command and con trol disp lays. 

EXHIBITORS LIST GROWS 

The Society has had an excellent response from exhibitors thus far. At present the following companies will exhibit at the Sympo-

sium : 

1) Transistor Electronics Corp. 
13) USECO Division of Litton Industries 

2) CELCO-Constantine Engineering Laboratories Co. 14) Ferranti Electronics, Inc. 

3) General Atronics Corp. 
15) Radio Corporation of America 

4) Magnetic Shield Division 
16) Digital Equipment Corp. 

5) Perfection Mica Co. 
17) Gamma Scientific Inc. 

6) Polaroid Corp. 
18) lsomet Corp. 

7) Beta Instrument Corp. 
19) Tung-Sol Division of Wagner Electric Corp. 

8) Thomas Electronics 
20) Ball Brothers Research Corp. 

9) Electronic Tube Division of Litton Industries 21) Datanetics Corp. 

10) Raytheon Co. 
22) Houston-Fearless Image Sys tems 

11) Video Color Corp. 
23) Sylvania Electronic Products 

12) Kaiser Aerospace & Electronics 
24) Hughes Ai rcraft 

Exhibit Management Chief Byron Perkins is stil l actively soliciti ng more potential exhibitors. Firms desiring to exhibit should con

tact Mr. Perkins at 395 Hun tington Drive, Pasadena, California 91107. Telephone number is (213) 795-9561. 

UNUSUAL PROGRAM FEATURES 

Bob Woltz, Program Chairman, promises an exciting schedule of luncheon speakers. Emphasis will be placed on the creative and 

humorous aspects o f info rmation display. 
JIM BELCHER 
Publicity Chairman INFO '68 

I NFORMATION DISPLAY, March/ April 1968 
66 

INFORM 

BENZYLIDENEMALONONITRILE 

3-D Diagrams now produced 
autontatically by contputer-plotter 

C?stal struc~ure. analysis picks up a lot of speed with the use of the computer
Potter combtnat1on to turn out 3-dimension diagrams automatically. 

~~ae~~a:~~e~a~~~;;~~e~, ~~~~o~~~P:~~~ra~~t.h the CaiComp Plotter for the Defence 

D. A. Wright of DSL reports: 

"The three crystal structures plotted in 3-dimension diagrams are 
(1) Hydrogen_ B_ond (2) Titanium Tetramethoxide and (3) Benzyli-
denemalonomtnle. ' 

"They will !Je used as illustrations to papers in Acta Crystallographica 
to be published shortly. 

"All the plots look superb when viewed through prisms." 

~~i~in:~~~~~~on :r~t~~e ~:~~o~~ Pl~~:~g S~st~ms available for this and simi lar scien
Anaheim, Cal,ifornia .92803: Ph~ne (711~n~a74-~T%~.ter Products, Inc., 305 Muller, 

TITANIUM TETRAMETHOXIDE 

ATION DISPLAY, March/Apri l 1968 

HYDROGEN BOND (CaCOT) 

See CaiComp at Booth 1401-8 at the SJCC 

• •••••• Standard of the Plotting Industry 
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SJCC convenes m Atlantic 
City April 30 through May 2 
According to Chai rman Albert 5. Hoagland, IBM Corporation, this year's SJCC wil l have 

the largest exhibit of computer-related hardware and data processing systems to be 
found, coupled with a broad ranging technical program of excellence fo r computer 

professionals. Attention will be focused on the growing interrelation of computers and 
communications, the objective being to promote a constructive dialogue on the issues 
involved in the emerging interdependence of these fields in terms of their long range 

evolutionary perspective. 

Convention Hall has been designated as Conference Headquarters, with member society 
affairs and conference social functions located in hotel facilities closeby. Opening and 
closing sessions are being held in Usher Hall, a 19th century hall offering classic contrast 
to discussions of the 20th century computing art. All other sessions of the Scientific 
Program are being held at McEwen Hall and at the halls of Appleton and David Hume 

Towers of Heriot-Watt University. 

Conference Exhibits will feature more than 135 exhibitors in Conven tion Hall. The 

Exhibition ar~a will be open acc.ording to the following schedule: 

Tuesday 

Wednesday 

Thursday 

April 30 11:00 A.M.-6:00 P.M. 

May 1 10:00 A.M.-8:00 P.M. 

May 2 10:00 A.M.-5 :00 P.M. 

All paid Conference registrants will have access to the exhibit area at any time during 
the hours listed above. Non-conference registrants will be admitted to the exhibi t area 

upon payment of a $1.00 registration fee. 

TECHNICAL PROGRAM 

Technical Program Committee Chairman T. R. Bashkow reports the program consists of 
21 sessions, a third of which are panel sessions at which no formal papers wil l be pre
sented. In view of the deepening penetration by computers into seemingly every busi
ness and tech nological area, an attempt has been made to include as many examples of 
such use as possible, making program emphasis to some extent on the computer as 
part of a broader system. There are, ot course, many sessions concerned with topics of 
particular interest to computer and computing special ists. Only three para llel sessions 
at any given time are planned so as to offer as few conflicts of interest between sessions 

as possible. 

SPECIAL PROGRAM 

The best of currently available films about the information sciences will be included in 
a special daily program of motion pictures to be shown in an auditorium among the 
meeting halls of the scientific program. In addition, a competition w ill be held for a 
piece of music composed by a computer which forms an artistic whole, with the prize-

winning entries being p layed at the Congress. 

From the 200 people who attended the first Computer Conference in 1951 , attendance 
has grown to an international audience o f more than 5000 registrants and 10,000 visi
tors, reflecting the growth of the information processing industry and the far- reaching 

effects of computers on almost every aspect of national l ife. 
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YES I YOU IJET THE 
]0L]E5T 

]RI5HTE5T 
MOST RER]R]LE 

CRT ]I5PLRY 
RVRILR]LE TO]RY I 

Actual photo of DATA-SCREEN Display Term inal characters- shown actual size. 

but TEC's DATA-SCREEN Display Terminal 
also gives you ... 

I nterface f lexibility- com patlble 
w 1t h most EDP and commun ication 
systems, transm its and accepts any 
8·level code includ ing ASCII, IBM. and 
EBCDIC. Electncal interface signa l 
l evel options i nclude 5-volt curren t 
s in k I ·C log i c and E IA Sta nda rd 
RS·232B. 

Keyboard flexib ili ty- opt ional input 
keyboards offe red in standard or 
specia l key arrangem ents. Specia l 
keys for. contro l f unctions, ind icators 
and sw1tches can be located any. 
whe re on the keyboard. A variety of 
key styles are offered w ith legends 
to order. 

Display f lexibility - in addi t ion to the 
CRT data display, up to 144 fi xed 
messages can be d i splayed behind 
the b lack screen using TEC' s DATA· 
PANEL® Display System. Invi s ib l e 
when off, messages suc h as FAULT 
OVERFLOW, ON LI NE. STOP et c.: 
become inst a n tly visib l e 'when 
i lluminated. 

• '«ithout a d~ubt (our compet itors adm it it) t his 
drsplay termrnal has the largest ... 1,4" minimum 

: .. r:nost readable, rock steady characters available in 
rts freld. Stroke-written messages appear in bri lliant 
contrast to the black screen of TEC's DATA-SCREEN 
Display Terminal. 

128: 200 and. 512 character display. Everything else 
you d expect rn a complet ely flexible CRT display is 
offe_r~d: _fu ll character repertoi re; f lashing cursor with 
posrtronrng controls; editing features; cha racter size 
and slant adjustments; modern cabinet or rack panel 
mounting option. 

Three completely self-contained models with key· 
board, character generator, refresher core memory 
solid state logic and power supply are offered with 

Send for 6 page brochure that tells all about TEC's 
DATA-SCREEN Display Terminal - the f lex ible read -
able CRT. ' 

INFORMATION DISPLAY 
AND CONTROL DEVICES 

TRANSISTOR ELECTRON ICS CORPORATION 

Box 6191 • Minneapolis, Minnesota 55424 • Phone (612) 941 ·1100 
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Activities 

SOUTHWEST CHAPTER 

The new Southwest Chapter recently held its first general 
meeting in Dallas. The 53 attendees, who represented diverse 
interests from CRT and large screen military type display 
systems, to commercial and educat ional TV, were guests of 
the Nationa l Society for cocktai ls and dinner. Featured 
speaker for the evening was Mr. Carl Machover, Secretary 
of SID, who explained the history, purpose, goals, and activi
ties of SID. For the technical program, Larry L. Pipken of 
Texas Instruments presented a movie and discussion of Tl's 
large screen laser display system. 

The Southwest Chapter has the following officers: Chair
man-Chuck R. Stobart of LTV Electrosystems;Vice-Chairman/ 
Programs-Larry L. Pipken of Texas Instruments ; Secretary/ 
Treasurer-Ted W. Falconer of Texas Instruments and Mem
bership-Tom Calvert of LTV Electosystems. Interested per
sons w ith in the areas of Texas, Oklahoma, Arkansas, and 
Loui siana are i nvited to join this local chapter and m ay obtai n 
iurther info rmation on activities and futu re programs by 
writ ing any of the officers at P.O. Box 34581, Dallas, Texas 
75234. 

BAY AREA CHAPTER 

M embers of the Bay Area Chapter recently toured the pro
duction facilities of the Wall Street journal, whose faci lities 
include type linecasting machines operating from punched 
tape punched from wire links, and facsimile transmission of 
the local ly made-up pages to other printing plants by micro
wave. W alter Ph ill ips, production M anager, Dow Jones & 
Co. , Inc., explained how the newsgathering and editorial 
facilit ies of Dow j ones & Co. opera te and how the results 
are converted into a national newspaper. A no-host dinner 
preceded the meeting. 

ARTWORK HONORED 

Bruce Borley, of Philco-Ford, has received first prize for 
promotional pieces in the Third Annual Bay Area Exhibition 
o f the Techn ical Illustrators Management Association. The 
prize was for design of mailers, envelopes, programs, etc., for 
the SID Eighth National Symposium held in San Francisco 
last Spring. The work was built about Mr. Borley's logo, 
showing blocks with various symbols of SID, San Francisco, 
and information hardware photographed agai nst a back
ground on a man's head. The Bay Area Chapter of SID offers 
i ts congratulations to Mr. Boley and thanks to him and Philco
Ford for the ir assistance. 

LOS ANGELES CHAPTER 

The Los Angeles Chap ter recent ly toured the Bunker-Ramo 
facility, where the firm's personnel demonstrated adva nced 
on-line software techn iques utilizi ng the BR85 and 90 con
soles. No-host cocktails and dinner preceded the meeting. 
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NEW SID MEMBERS 

ANDREWS, FLOYD A., Honeywell, Inc.; BASS, j. E., Recog
nition Equipment, Inc.; BATES, CHARLES T., Elliott Automa
tion Ltd. (England); BAUER, JAMES E., S & S Associates Inc.; 
BAWOROUSKI, JOHN, JR., Litton Industries; BRADY, JAMES 
Hughes Aircraft Company; BUTLER, DAN, Kemco Inc. ; BUT
TERFIELD, JAMES F., Color-Tel Corporation ; CADORETTE, 
NESTOR C., Grumman Aircraft; CANFIELD, FRANK B., UNI
VAC-Federal Systems; CARSON, ROBERT E., Reming ton 
Rand Office Systems; CEDARSTROM, ROY A. , Hughes Air
craft Company; CHADHA, K. C., DRL Laboratory (India); 
CHANEY, LARRY L. , Hughes Aircraft Company; CHRISMAN, 
jAMES ). , Corning Glass Works; CLEVELAND, JAMES l., 
IBM Corporation; CLIFTON, JOE ANN, Litton Industries; 
COLEMAN, CURTIS W., Ca/Comp; COLLENDER, ROBERT B., 
Lockheed Aircraft; CULP, ROLLAND D., EMR Computer Divi
sion; CUNNINGHAM, JAY L., University o f Californ ia at 

Berkeley. 

DANIEL, WILTON j ., JR., Texas Instruments; DIETZ, 
CHARLES H. , Stromberg-Carlson; ESHLEMAN , DEAN B., 
Control Data Corporation ; FIFIELD, ROBERT K., Aerospace 
Corporation ; FLO REY, BERNARD 1., General Electric; FOLEY, 
ROBERT T., National Research Corporation; GOLDSMITH, 
C. THOMAS, Fairchild Camera & Instrument Corporation ; 
GUEDJ. RICHARD A ., C./. /. (France); HARBERTS, HAROLD 
H., H. H . Harberts Associates; HATVANY, jozsef, Hungarian 
Academy of Science (Hungary); HENNING, Ormond F., Texas 
Instruments; HIX, RICHARD C., Mardix Inc.; HOLDEN, ALIS
TAIR, University of Washingtin; HOROWITZ, JOSEPH, Grum
m an Aircraft; HOWARD, RICHARD A., Adage Incorporated; 
KAYE, MORTON, Kaye Scientific Corporation; KIOSTERUD, 
VIGGO H., Pacific Technical Analysts, Inc. (Hawaii); 
KOELSCH, ALBERT C., JR. , IBM Corporation; KORELITZ, T. 
H., The Badger Company Inc.; MANN, HAROLD j ., General 
Electric; MENDENHALL, C. E., Amp/ex Corporation. 

MILLER, WI LLIAM E., NASA Manned Spacecraft Center; 
MOL, HANS, The Digitran Company; M cANDREW, THOMAS 
V., USN Underwater Sound Laboratory; McCOLLOUGH, 
DARRELL G., Ca/Comp; MciNTYRE, DONALD C., Honeywell 
Inc.; NAMORDI, MOOSHI R., General Electric; NASH, WIL
LIAM E., Sanders Associates; N IXON, RICHARD )., Adage 
Inc. ; OSNESS, RO BERT H., The Boeing Company; RAGLE, 
HERBERT U., R.T.I., Inc.; ROGERS, BENJAMIN C., JR., Air
tronics, Inc. ; ROSEN, S. R., First National City Bank; ROS
TOCKI, STANLEY j ., Air Force Avionics Laboratory; RUDER, 
DONALD) ., Data Disk Inc.; RUDISILL, JOHN C., JR., Corning 
Glass Works ; SAAD, JOHN R., U.S. Navy Unde.·seas Warfare 
Center; SCHAEFER, L. j., Adage Inc.; SCHAUWECKER, ERW IN 
H., Hughes Aircraft Company; SCHMI DT, ERNEST J., Phi/co 
Ford Corporation; SCH UPHORST, RICHARD A., Phi/co Ford 
Corporation; SHEPHERD , LLOYD T., Honeywell Inc. ; SMITH, 
TH EODORE, j., Independen t Consultant ; STERRITT, Lanny W., 
Data D isk Inc.; TRESSEL, W ILLARD j ., Friden, Inc.; WACHTEL, 
ALAN, Sanders Associa tes Inc.; WILLIAMS, PETER R. , United 
Aircraft Corp.; W IRTH , MARTIN T., Honeywell Inc.; WO LTER, 
HEINZ, Trans World A irlines Inc. 
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BORD EN, HOWARD C., Hewlett Packard; BUSSLINGER, 
MARCEL V., Hughes Aircraft Company; CADORETT, NES
TOR C., Grumman Aircraft; CANTERBURY, ROBERT W., 
Manufacturers Marketing Service; CARSON ROBERT E., 
Remington Rand Office Systems; CATHCART BR UCE Y., 
USECO-Div. of Litton Industries; CHRISMAN, JAMES J., 
Corning Glass Works; CLIFTON, JOEANN, Litton Industries; 
COLLETTI, STEVE R., Conductron-Missouri; DIETZ, CHARLES 
H. , Stromberg-Carlson; DUIN, ED, Polaro id Corporation; 
FALANGA, ANGELO L. Hughes Aircraft Company; FIFIELD, 
ROBERT, Aerospace Corporation; GREGORY, MILTON E., 
Fairchilld Semiconductor Corporation ; GROVES, KENNETH 
E., Stab/etron Ltd.; HERRON, EDWARD B, Zenith Radio 
Corpotation; HOLDEN, ALISTAIR D., University of Washing
ton; HOROWITZ, JOSEPH, Grumman Aircraft; HOVEY, DR. 
RICHARD J., American Optical Corporation; HOWARD, 
RICHARD A.,Adage Inc.; JONES, DAVID A., Texas Instru
ments; KERWIN, KENNETH H., II, Stanford Research Insti
tute; KOELSCH, ALB ERT C., JR, IBM Corporation - SOD; 
LI EN, WALLACE A., The D igitran Company; MELVIN, AR
TH UR M., Hughes Aircraft Company; MOL, HANS C., The 
Digitran Company; MOORE, GERALD N., Corning Glass 
Works, McANDREW, THOMAS V. U.S.N. Uunderwater 
Sound Laboratory; O ATES, KENNETH, IBM Corporation ; 
OWENS, ABNER, JR., Bendix Corporation; PEARSON, 
CHARLES W., Cozzens & Cudahy Inc.; PICHI, LO UIS H., 
Airborne Instruments Laboratory; PIGHINI , GERALD P, 
Hewleu Packard; REID, (BROTHER) JOHN J., St. Stephen's 
College. 

RHODES, CONSTATIN E, Sylvania Electric; SCHAEFER, L. 
)., Adage Inc. ; RUDER, DONALD)., Data Disc Inc.; SCHOLZ, 
MAX. ExCello Corporation; SCOPACK, VINCENT, USECO, 
Division of Lilian Industries; STERRITT, LANNY W ., ITT/ 
Aerospace; STEVENS, WILLIAM W., Data Disc Inc.; STRICK
HOLM, HARRY, LITCOM; SUMMERS, LUIS H., Yale Uni
versity; TOOPS, LARRY C., Nortronics; WILBORNE, PETER, 
Cossor Electronics; W ILLIAMS, KENNETH j ., Sperry Gyro
scope Company; WIL LIAMS, PETER R. , United Aircraft Cor
poration; WOLTER, HEINZ, Trans World Airlines Inc. ; YA
MADA, TATSUY, Tokyo Shibaura Research Laboratory. 

New Student Members 

BRIDGES, KENT W , Univetsity of California - Irvine. 

ANDERSON, RALPH J., University of Minnesota; BRIDGES, 
KENT W., University of California ; STRZELECKI, Gene ). , 
University of Cal i fornia 

Ne....., Sustaining Members 

The Society welcomes TRANSISTOR ELECTRONICS CORP., 
M inneapolis, Minn., and HUGHES AIRCRAFT COMPANY, 
Culver City, Cal i f., as new Susta ining Members. (Nominees 
for Hughes: L. W . Beck, C. T. Carrol l, S. N. Roscoe, M . Weih
ra uch, and Technical Library). • 
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NEW, high visibility 
alphanumeric readout 

The 16-segment bar configuration of this new Tung-Sol 
readout, p rovides a potential of 65000 letter I symbol d is
plays. This unit offers the same high vis ib i lity, clarity and 
sharp angle v iewing that characterizes the Tung-Sol d igi
tal readout. 

In addit ion to fu l l alphanumeric d is
play, f ixed letter I symbo l messages 
may be d isp layed in se lected d ig it 
areas. 

This new readout i s compatib le 
with the standard Tung -Sol d igital 
un it . Use of the same lamp banks, 
vo ltages and mounting techniques, 
perm its intermix ing t he readout 
blocks. 

Write for detailed technical infor
mation. Tung-Sol D iv ision, Wagner Electri c Corporation, 
One Summer Ave., Newark, N.J. 07104. 

TUNG·SO[ 
ALPHANUMERIC READO UT 

® REG. T.M. , WAGNER ELECTRIC CORPORATION 
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SEMINAR SCHEDULED ON LASER DISPLAYS-

Or. Dennis Gabor, Professor Emeritus of the Imperial College 
of Science and Technology in London, and Staff Scientist at 
CBS Labo ratories, will jo in w i th a distinguished team of experts 
from industrial research in a panel meeting on the advances 
of laser techno logy to the field of information d isplay. 

Scheduled for Apri l 10, the meeting wi l l be held in New York, 
and is chaired by Leo Beiser, chai rman of the Mid-Atlantic 
Chapter of SID. It is planned in cooperation with the Greater 
New York Section of the Optical Society o f America . General 
subjects include human factors and needs for laser display ; 
technological l imi tations; recen t advances, and future potenti als. 

Among th e distinguished representatives participating in the 
panel are Pro f. W. R. Bennett, Jr., Director of Laser Research, 
Department of Physics and Applied Science, Yale University, and 
Dr. Robert Adle r, Vice President and Director of Research, 
Zenith Radi o Corp. Included as subject matter is discussion of 
lase r sources; laser power requirements; systematic power losses, 
and laser deflect ion techniques. For further in fo rmation, contact 

Tom Maloney, (212) 732-3960, Ext. 388. 

GAMES COMPUTERS PLAY 
A Westinghouse Prodac 50 computer has been playing a 
game in Pittsburgh, con trolling an outdoor electric sign which 
departs radi cally from the simple on-off sequence of most 
flash ing signs. According to Westinghouse, it is programmed 
to be "sophistica ted, humorous, and chal lenging to the 
imagination-crediting the viewer's intelli gence." The sign 
consists of a row of nine trademarks, each measuring 17.5 ft. in 
diameter, and composed of nine geometric clements- the 
circle, three dots, four lines in the W, and the letter's under
score- for a total of 81 l ight circui ts. The combination makes 
possible 81 factorial ways in which the ligh t can come on, 
each completing the assembly of the nine trademarks. Each 
sequence of patterns is first programmed on sets of drawings. 
From these, cod ing is generated on punch cards; the card 
data is in turn coded on magnetic tape and loaded into the 
computer. The computer transforms the data, which includes 
bit patterns and timing information, into its own language and 
stores the information in its 4000-word memory core. 

Illustra t ing sequence where a/1 b ut one of th e em blem s come on as 
faces that glare drolly at th eir nonconforming associate. 

NAME CHANGE 
The American Documen tation Institu te (ADI) recently became 
the Ameri can Sociely for Information Science (ASIS). ADI's 
new name reflects the emergence of information science as an 
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identifiable configuration of discipl ines, and emphasizes the 
fact that the membership is specifica lly concerned w ith all 
aspects of the information transfer process. American Docu
mentation, the Institute's scientific quarterly, con tinues to 
appear under the same ti tle, wi th the added subtitle, " official 
publication of the Ameri can Society for Information Science." 

STAR GAZING - IN SEGMENTS 
Under a NASA con tract, engineers and scientists of the 
Perkin-E lmer Corp. developed a method and equ ipmen t used 
successfully to precisely align three segmen ts o f a 20-in-dia. 
mirror in a space chamber. Known as " active opti cs" , the 
technique is held technically feasible by the firm for use in 
remotely positioning a score or more segments of a composi te 
telescope mirror 10ft. or more india. in space. Al ignment of 
the mirror segments to a tolerance o f less than 1/ 1,000,000 in. 
was accomplished in the experiments with sensing devices, 
electronic controls, and actuators applied to each mi rror seg
ment. Because of the stresses of the non-gravity environment 
of space, use of a composite mirror whose segments can be 
aligned in space, and then kept in al ignment, is said to prov ide 
a more sui table al ternative than crea ting the mirror with 
supports in a gravity environmen t. A significant consideration 
is the weight advan tage possible w ith an active optics system: 
in a 400 in. apertu re telescope, a single mirror of simi lar 
design and constru ction would weigh about 185,000 lb ; an 
active optics mi rro r of the same dia. made up of 40 in. d ia. 
sections, would weigh less than 20,000 lb. 

Perkin-Elm er scien tis t Hugh /. Robertson m,1kcs final adjustments on 
segmen ted m irro r for Active Optics program. 

IRS TURNS TO FILM 
Detailed records of mi ll ions of taxpayers, previously carried in 
3 lb. ledgers, are now tu rned into micro film by use of the 
Stromberg-Carlson 4400, which automatically translates com
puter data directly to readable alphanumeric data in page 
format, and then microfi lms the data at rates of 15,000 lines 
a minu te. Data was previously printed by mechanical line 
printers, working about 600-lines per minute, which compiled 
data on paper wh ich was bound in ledgers measuring 11 x 14", 
were 4" thick and weighed 3 lb. According to the firm, the 
SC 4400 can produce up to 70,000 pages of data in 8 hours, 
superimposed w ith IRS forms, and encoded for fast re trieval 
of informa ti.on. It monitors itsel f for erro rs and stops to signal 
an operator i f i t cannot correct the erro r. In the 1600 hours 
once consumed in printing annual li stings for a single region, 
the SC 4400 ca n produce microfi lm records fo r the ent ire 
nation . 
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iMAGE PROCESSING 
A two-week course on Image Processing will be offered 
August 5-16, 1968 at M.I.T. The course w i ll cover the theory 
and techniques of optical and computer image processing. 
Topics from image enhancement and biomedical image ana
lysis wi ll be discussed. Further information is available from 
the D irector of the Summer Session, Room E19-356, M.I.T., 
Cam bridge, Mass. 02139. 

NEW BOOK ON DISPLAY PIO NEERS 
Disp lay Sys tems Engineering, termed the " first book on the 
subject of displays and display systems to approach the sub
ject from a fundamental and tutorial viewpoint," is now 
avai lable from McGraw-H ill Inter-University Electronics Series. 
Edited by H. R. Luxenberg, Consultant in Information Systems, 
Lux Associates, and Rudolph L. -Kuehn, Douglas Aircraft Co., 
and prepared by a staff of specialists, the book runs 444 pages 
plus index, and contains 304 illustrations. The book brings 
together under one cover the important contributions of the 
underlying classical disciplines encountered in d isplay sys
tems engineering as well as providing the overall conceptual 
and phi losophical basis of such systems. Subject matter is ex
plained by the use of a large number of basic illustrations and 
diagrams, a mathematical level suitable for the generalist with
out serious loss of precision, and certain special presentations 
in the areas of photometry, colorimetry, and optics. Dr. Luxem
berg has been active in the in forma tion display field since 
1958; he is a Fellow and Charter Member of SID; Mr. Kuehn 
was co-founder of the Society and inaugurated In formation 
Display. 

INFORMATION FLOWS FASTER 
The AVCO Miss iles, Space, and Electronics Group has intro
duced Mail-By-Telephone to its five geographically separated 
engineering and manufacturing plants. W ith the incorporation 
of the Alden 18 AlpurFAX (all purpose Facsimile), the group 
can exchange among p lan ts any documents, regardless of 
size, withou t altering the original. Systems are Alden 18 
AlpurFAX with one scanner and one recorder at each loca
tion. The network operates over ordinary voice grade tele
phone lines using 602C Dataphone subsets, and provides 
unattended transm ission and reception day or nigh t. To trans
mi t, the sender puts the message into the transm itter. An 
81/2 x 11 " piece of graphic material is transmi tted in about 
four and 1/2 minutes. Companion equipment for microfilm 
users are the microfilm scanners which operate wi th the same 
recorders. 

COMPUTER GROUP 
The Second annual IEEE Computer Group Conference, " The 
Impact of LSI on the Information Processing Profession," w ill 
be held at the International Hotel, Los Angeles j une 25-27. 

NEW ENGLAND SYSTEMS SEMINAR 
The eighth annual New England Systems Seminar is schedu led 
for Friday, May 24, 1968. The ali-day symposium, sponsored by 
the New England chapters of the Systems and Procedures 
Association, wi ll be held at the New O cean House, Swamp
scott, Mass. David T. Kearns, Vice-President and Manager, 
Eas tern Region Data Processing Div., IBM, keynotes the meet
ing wi th a talk on "Da ta Processing In the 70's." Addi tional 
information is ava ilable from Samuel Ryder, 275 W yman St., 
Waltham, Mass. 02154. 

INFO RMATIO N D ISPLAY, March/Apri l 1968 

MODEl1087-03 
UNIVERSAL ISOLATED 

ELECTRON GUN SUPPLY 

FOR FIBER OPTIC CRT'S 
FOR PROJECTION CRT'S 
FOR ELECTRON BEAM 

RECORDING 
The Model 1067-03 is designed for 
operation in cathode ray tube sys
tems where the anode or the face of 
the tube is to be run at ground level. 
This inc ludes f iber opt ic CRT's, 
electron beam recording guns, and 
di rect electrostatic pri nting tubes. 
The Model 1067-03 may also be 
used with projection CRT's and 
CRT's with meta l envelopes where 
corona becomes a problem. 

The princ ipa l feat ures of t he 
Model 1067-03 inc lude d.c. cou
pling (to 4.5 MHz), wide range gr id 
No . 2 adj ustmen t (250 to 2000 
volts), and isolated signal coupling 
for 30,000 vo lts (40 kv on special 
order) . The un it comes complete 
with special iso lation transformer 
for powering the isolated deck. 

In addition, Litton produces pho
ton coupled isolated gun supply 
video amplifiers. Phone or write for 
complete information. 960 Indus
trial Road, San Car los, Californ ia 
94070. (415) 591-8411. 

rn LITTON INDUSTRIES 
ELECTRON TUBE DIVISION 
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SPACE TRACKS . 
A pair of satellites coursing space pat~s lea~e the1r traces on 
the display board in the North Am~n~an _Air Defense Com
mand's Combat Operations Center. S1ttmg m the ~nderground 
command post and watching the tracks of the O~Jects as they 
pass by in space is Maj. Gen. J. N. Ewbank, Jr., director of the 

center. Position information on space objects is ~athered by 
a global network of satellite detection and trackmg sensors 
and is assembled in the NORAD Space Defense Center. ~oth 
centers are housed inside a mountain near Colorado Spn n~s, 
Colo. Paths of satelli tes, aircraft and missiles can all be dis
played on the screen by an electronic compu ter for us~ by ~he 
NORAD commander in chief and h1 s battle staff m d1rectmg 
a defensive air battle over the U.S. and Canada. 

SHORT COURSE - SUMMER SESSION 
New York University will sponsor a short course on the theme, 
" Built-In Test Equipment for the M~intena.nce ?f C~mp lex 
Electronic Systems," to be conducted m conJunctiOn w!th the 
operation of Project SETE, (Secretariat to the Electronic Tes t 
Equipment Coordination Group). Sc~eduled . for J.uly 22-26, 
1968 the course will be held at the Umted Engmeenng Cen ter, 
345 East 47 St., N.Y. Further information may be obtained from 
Mari Fields, (212) LU 4-0700, Ext. 776. 

LASER APP LICATIONS 
The Society of Photographic Scientists and Engineers wil l hold 
a tutorial seminar April 25-26, 1968 at the Travelers Hotel, 
N.Y. Seminar is enti t led "Applications of Lasers to Pho tography 
and Information Handling. The luncheon address w i ll be 
presented by Professor Emmett N. Lei th of the Universi ty of 
Michigan, who w il l speak on the future of holography. Pro
fessor Leith was recently chosen as the 1966 Man of the Y~ar 
by the thirty-man Edi torial Advisory Board of " lndustnal 
Research" for his contributions to the development of laser 
holographic, lensless, three-di mensional photography. Further 
information may be obtained from the Society offi ce, 1330 
Massachusetts Ave., N.W., Washington, D.C. 20005. 

LJAT A MANAGEMENT 
The Tenth An nual Meeting of the Engineering Data M anage
ment Section (formerly the Engineering Documen tation Sec
tion) of the AOA, wi l l be held at the Shoreham Hotel , Wash
ington, M ay 7, 8 and 9. Central theme is "Data Management at 
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the Crossroads". Sessions are planned on the following: 
effect o f automated drafting profession ; e~fect of n~w d~ta 
media on government management pract1ces; relationshipS 
between engineering data management and reso~rce manage
ment information systems in government and mdustry;. and 
governmenV industry manageme_nt res~onse to congress1o~al 
cri ticism. Further information IS available fro~ J. Maz1a, 
program chairman, 1625 Eye St., N.W., Washmgton, D.C. 
20015. 

SEEING IN THE DARK . . 
A foo t-square screen that moun ts behind aircraft Windshields, 
the "Night W indow", has been developed by Kollsman Instru
ment Corp. Using advanced optics to displa~ an enhan~ed 
image of the real world with the same depth, .s1ze an~ realism 
a pi lot wou ld see i f looking at the scene d_ur!ng .dayli gh t~ the 
device w ill give pilots their " first clear, realistic v1ew of nlg~ t
darkened terrain," according to company spokes~en. Unlike 
systems which disp lay the viewed scene as an 1mage ~n a 
small picture tube below eye level, " Night Window" ~roJec.ts 
its images so that they appear to the eye like real obJects 1.n 
thei r true position. A laboratory model has undergone hell
copter field trials at the Army's Night Vision Laboratory, . Ft. 
Belvoir, va., while the Air Fo rce and Navy a re also evaluat1_ng 
the system. Using radar and !nfrared. ~qUJpment,. ~he dev1ce 
is completely passive and em1ts no VISible. or InVISible wa~es 
an enemy could detect or jam. It can see m darknes.s as d1m 
as an indoor sports areana li t only with a pocket flashlight, or a 
landscape li t on ly by overcast sta rligh t. 

Simulated installat ion of " Night Window " showing pilot ge tting clea r 
view of helicopter landing on twi light-shroud ed f1eld. 

INSTITUTE OF NAVIGATION . . . 
The 24th Annual Meeting o f the Institute of Nav1gat1on IS 
scheduled to be held at the U.S. Naval Postgraduate School, 
Monterey, June 19-21 . 

THE SHELL GAME 
Prof. David M. Raup of the University o f Rochester's. Dept.. of 
Geological Studies has used digital and a~alog simu latiOn 
methods to study shel l geometries. Accordmg ~o Dr. R.aup, 
the d igital method has the disadvan tage of bemg relat1vely 
costly in terms o f computer time, whi le a cheaper and nearly 
as rigorous method has been developed using a standar~ 
Electron ic Associates Inc. TR-20 Analog Computer an 
oscil loscope. The study was designed to analyze the func-
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tiona! significance of the coiled shell ; it has been found that 
the geometry o f a shell form is d i rec tly related to biological 
phenomena. In geometric terms, the coiled shell is a tapered, 
hollow tube, whi ch is open at its larger end and is coiled on a 
fixed axis. Growth takes place principally at the open end. To 
develop the analog computer program, a ma thematical model 
representing the geometry of the shell was developed. The 
model has four principal parameters which can be adjusted, 
resulting in different geometric forms. The first parameter is 
the shape of the generating curve; the sec;ond the whorl 
expansion ra te; the th ird the position of the generating curve 
in relation to the coil ing axis, and the fourth the rate of whorl 
translation . 

TELETYPE CONSOLES 
The SDS 940 computer at Computer Sharing Inc., has been 
designed to serve multiple users through the time-sharing 
p lan. This is made possi ble through a software package de
signed for this use. As stated by the company, the 940 enables 
up to 32 persons to sit at teletype consoles in their own 
offices, laboratories or classrooms and use the same com
pu ter at the CSI office sim ultaneously. 
The so ftwa re on the 940 includes a Monitor and Executive, 
a job scheduler, accounting routines, sophisticated faci lities 
for debugging and editing user programs, compi lers and as
semblers and a growing library o f appl ications-oriented pro
grams. Beca use the system software is mostly re-entrant, i t 
need not be swapped out of memory to perm it the compi lers 
and other service subsystems to accommodate successive 
users. 

AMACUS 
The Advanced Products Division of Link Group, General 
Precision Systems Inc., has delivered the fi rs t Au tomated 
M icrofilm Aperture Card Upda ting System (AMACUS) to the 
U. S. Army Weapons Command at Rock Island, Ill inois. This 
complex system is said to have capability of electronically 
revising microfilmed documents quickly and economically. 
With AMACUS, the usual procedures in volved in updating 
microfilmed material, such as making the rev isions on paper 
and refi lming the paper, are eliminated. 
The sys tem incorporates a number of electronic devices par
celled in four basic uni ts: Operator's D isplay Console, Mem-· 
ory System Console, Scanner/Processor Console and Compu
ter. • 
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Netic & Co· Netic 
Magnetic Shielding 

Copycat 

They may look alike 

... but the similarity 
ends there! 

This is what 
MSD 

• g1ves 
you. 

Permanently 
Effective 
Shielding 

Netic & Co-Netic shields 
do not require periodic 
re-annealing, are 
insensit ive to ordinary 
shock and have 
minimal retentivity. 

Ask our design and 
engineering departments 
to assist in solving 
your shielding problems. 
MSD =Service. 

MS O's vast experience (over 
80% of current shield designs 
or iginated here) gets you t he 
most shielding for the money. 

Immediate on stock items. 2-4 
weeks on many items. 6 weeks 
on complex items. 

For additional information on magnetic 
shield ing write for EMC catalog . 

MAGNETIC SHIELD DIVISION 
Perfection Mica Company 
132 2 North Elston Avenue 

Chicago, Illinois 6 0 6 22 
Phone: 312, EV 4 - 2122 
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SID MEMBERSHIP 
Membership is open to all who can benefit from the Society and wish to 

further its goals. Both individuals and companies are welcome to apply. 
Members receive free the bi-monthly Society journal, Information Display, the 
publ ished proceedings of symposia, a Directory, and news of National and 
Loca l Chapter activities. They may attend, at member rates, the symposia and 
other technical meetings. Participation in the local chapters, regular meetings 
and other activities is encouraged. To apply, complete this application, enclose 
membership fee and mail to the Society. 

SUSTAINING MEMBERSHIP 
The Society for Information Display is pleased to invite a limited number 

of susta ining memberships from corporations or other business organ izations 
interested in contributing to the advancement of display technology. Sustaining 
members need not complete the education or experience sections of this form. 
[V1erely supp ly: (1) the listing desired. This will be printed in each issue of the 
J?Urnal , Information Display, Symposia Proceedings and other Society publica
tl?ns. (2)_ Th~ billing address. Sustaining members may either remit payment 
w1th _appl1cat1on or request billing. An address is needed for later use. (3) Five 
locat1ons or individuals will receive the journal, Information Display, Symposia 
Proceedings and other Society publications. 

(2) Fo ld down on th is l ine and staple at bottom --------------------------------------------------------------------------------------

r:JDDJ 
BUSINESS REPLY MAIL 

FIRST CLASS 

Permit No. 48334 

Los Angeles, Calif. 

No postage stamp necessary if mailed in Un ited States 

POSTAGE WILL BE PAID BY: 

Society for Information Display 
654 No. Sepulveda Blvd ., 

Bel Air, Los Angeles 

California 90049 

(1) Fold up on this line 

Society for Information Display 

MEMBERSHIP APPLICATION FORM 
Name: ________________________ ___ 

Mailing Address. ____ __ 

Company Department 

Position or Title; ______ __ 

.Date 

0 Home? 

0 Business? 

Years in Profession Business Phone ( ) Ext 
Other Professional Societies ____ __ 

Degrees or Certificates 

Fields of Special Interest 

Send with fee of $15.00 payable to Society for 
!~formation Display, 654 N. Sepulveda Blvd ., Bel 
Arr, Los Angeles, California 90049. 

$ Membership dues enclosed. 0 
Bill me. 0 

(Additional postage necessary if this ca rd is 
mailed outside the USA.) 

REMITTANCE 
Dues through January 3 1, 1969 

Member and Associate Member .... ........ $ 15.00 

Student Member•=• (ful l-time) ......... .. ..... 3.00 

Sustain ing Member ............... ....... .. .. ...... 150.00 
*Symposia proceedings not included w i t h Student Member ships. 
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Business news 
Mosiac Fabrications Div. ot BENDIX CORP. has init iated 

full production in a new, separate plant equ ipped with high
speed automated processes to produce cont inuous, flexible 
fiber optic bundles over 50,000' in length. Also announced 
was a price cut to 9 cents per foot for quantity orders. The 
previous price was as much as $1.50 per foot ... Houston 
INSTRUMENT DIV. of BAUSCH & LOMB has announced the 
introduction of the COMPLOT graphic plotter l ine and the 
form ation of the COMPUTER GRAPHICS GROUP headed by 
L. C. Bower, general sales manager. Bower's responsibi l ity 
w il l include new products and the forma tion of a specia lized 
service team. 

A con tract in excess of $400,000 for six computer informa
tion display consoles has been awarded to TASKER INDUS
TRI ES of Van Nuys, Calif. by the MCDONNELL DOUGLAS 
MISSILE AND SPACE SYSTEMS DIV. in Long Beach. Tasker 
Industries president, W. E. Trantham Jr., said the consoles 
will effectively increase the uti l ization of computers on 
var ious aerospace contracts of MSSD . . . COMPUTER 
COMMUNICATIONS INC., Inglewood, Ca lif., has delivered 
two Fortran systems to INTERSTATE ELECTRONICS CORP. 
of Anaheim, Calif. The system, for use on Interstate's IEC-1010 
computer, include a real time Fortran IV and the USASI 
Standard Fortran IV. Each of the systems also includes th e 
com piler execu tive, the run-time package, the library o f 
functions, the loader, and the run-time mon itor. 

D IGITEK CORP. (OTC), Los Angeles, has reached an agree
men t in principle to acqu ire MEASUREMENT ANALYSIS 
CORP., Los Angeles computer software company, for 196,-
000 shares of Digitek stock, according to j ames R. Dunlap, 
presiden t. Under the terms of the proposa l, Measurement 
Analysis Corp. would be acqu ired on a pool ing interest basis 
and operate as a whol ly owned subsidiary under the di rec
tion of i ts president, Dr. Jul ius S. Bendat ... Dr. Robert T. 
Watson, president of ITT INDUSTRIAL LABORATORIES DIV., 
has announced that a camera development contract amount
ing to nearly $750,000 has been signed w ith the Goddard 
Space Fl ight Center of NASA. The camera will be used aboard 
a future TIROS M weather satellite. It will later be flown on 
the second-generation ESSA series of operational weather 
satell i tes. 

CONCORD CONTROL INC., Boston, has delivered the 
$600,000 E-103 Automatic Cartographic System to the Naval 
Oceanograph ic O ffice in Wash ington. The system provides 
abi l i ty to produce and update charts and maps more easily, 
accura tely and w ith greater speed than possible prev iously 
... G. J. Long, a Houston based geophysicist, has formed 
PARAGON SYSTEMS INC., entering the field of independent 
digi tal peripheral equipment mfgs. Wi ll iam W. Witt, pre
viously vp/ general manager of Geo Space Computer Div.'s 
Computer products dept., is president of the new company 
.. . SPERRY RAND has formed the FDS Systems Engineering 
and Applications Programm ing Group in Washington, D.C., 
to "reflect the company's recognition o f the increasing im
portance of adequate software programs in support of com
pu ting svstem s." Richard S. Frary directs .. . ALDEN ELEC
TRONICS, Westboro, Mass., and its subsidia ry, OCEAN 
SONICS INC. , recent ly del ivered the first altitude/ depth 
sonar di spl ay system for the Navy's Deep Submers ible Rescue 
Vehic le program. Alden is under contract to supply six sys
tems ... A $2,981,999 contract has been awarded RADIA
TION INC.. fo r an i1dvanced data collect·ion system that will 
use the Nimbus-D research satel l ite. (Continued on page 79 ) 
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id'i-om, n. 1. t he language or dialect of a 

people, class or group. 2. the usual way 

in wh ich words of a language are em

ployed to express thought. 

10'1-IQM, n. 1. a new informat ion system 

enabling managers, engineers, etc., with 

out specialized tra in ing to work directly 
with computers; a t ranslater of man's and 

computers' idioms. 2. a graphic display 

and input equipment incorporating its own 

programmable memory, hence a free

standing problem solver. 3. a low-cost 

system designed to meet actual user in

formation needs. 

Incidentally, we are launching several develop

ment programs. We need sen ior and junior en 

gineers. If you would prefer the exc itement of 

an explod ing small company where every man 

can be sign ificant, write I Dl. 

For a fu ller definition of IDIIOM and its uses, 
write to 

lit] I INFORMATION DISPLAYS INC. 

333 N. BEDFORD ROAD, 

MOUNT KISCO, N. Y. 10549 

An Equal Opportunity Employer 
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ID Earrespandante 

Sir: 
The Bunker-Ramo Corporation is developing 

for the Office of Naval Research a human engi
neering guide for engineers designing visual 
displays, parti cularl y those used in command/ 
control systems. The intent is to provide a 
handbook describing the behavioral parameters 
(e.g., resolution, contrast, brightness, etc.) 
which influence the operator's perception of 
these displays and particularly how these 
parameters are applied in equipment design. 
We hope to provide a handbook which is 
much more design-relevant than ones previ
ously developed for engineers by human factor 
practi t ioners. 

We would greatly appreciate your bringing 
to the attention of your readers our interest 
in securing information on, copies o f, or ref
erences to, standards of good engineering 
practice which we wish to cite in relevant 
sections of the guide. For example, we should 
like to know what design engineers who de
velop visual displays consider to be min imally 
acceptable and most desirable levels of reso
lution, contrast, brightness, distortion, or am
bient lighting; how they take into accoun t 
such factors as display presentation rate, color, 
number of display elements; how they deter
mine optimal display size, etc. 

We would be interested in corresponding 
wi th any of your readers who would be will
ing to inform us of the standards they employ, 
the conditions under which they employ them, 
the procedures they have used to develop 
these standards (if they have developed their 
own), the prob lems they have encountered 
in dealing wi th the parameters mentioned 
above and the factors they consider in deal ing 
with these parameters. It should be noted 
that we are not inter~s t~tf in diiY proprietary 
information. 

Their assistance (and yours) in providing the 
desired in formation wi ll be of signi f icant help 
to us in developing what we hope will be 
an important aid to the engineering profession. 

Sir: 

DAVID MEISTER 
Technical Director 
Human Factors Programs 
8433 Fa llbrook Ave. 
Canoga Park, Cal if. 91 304 

In referenc~ to a new product release 
which appeared in the September/October 
issue of Information Disp lay, I wou ld like to 
make the following comment: the Master 
Specialties plug-in swi tch modules are not the 
first lighted pushbutton switches to use the 
crimp type wi ring concept. 

The Litton "ORCON" switch introduced the 
crimp type wiring connector approximately 
one year ago. The "ORCON" connector is 
wired in while the swi tch production order 
is in process. Switches and Indicator lights 
utilizing pin bases are ·plugged in upon de
l ivery. 

Sir: 

Director of Engineering 
VIC SCOPACK 
USECO Div. 
Litton Industries 

The following corrections apply to the 
article appearing in Vol. 4, No. 6 Nov./Dec. 
1967 Information Display entitled " The Stere
optiplexer-Competition for the Hologram" . On 
page 28, last paragraph-4th line from the 
end " lines C and D" should read "lines D and 
E" . Also in Figure 9 caption-second line
"33m camera" should read "35mm camera" . 
Otherwise the article reads very wel l and I 
am grateful for your cooperation. Thank you. 

ROBERT B. COLLENDER 
North Hollywood, Cal if. • 
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(Continued from page 7 7 ) 

RCA wi ll provide data display units for the TIP I system 
being developed for the military servi ces. Displays will b e 
built at the west coast Div., Van Nuys, Calif ., under contract 
to TEXAS INSTRUMENTS ... The army has awarded a 
$200,000 contract to COMPUTER SCIENCES on b ehalf of the 
M ilitary Traffi c Management and Terminal Service to develop 
a computer-oriented in formation and control system which 
wi ll provide up-to-the-moment information for controlling 
overseas shipments of vi ta l m i litary air cargo ... MARSHALL 
INDUSTRIES has entered the computer software field with 
fo rmatio n of MARSHALL INFORMATION SCIENCES. Presi
d ent is W esley E. Niemond, fo rmerly director of Southwest 
operations of COMPUTER SCIENCES CORP. 

NASA has awarded contract for an "information retrieval 
and mod ifi cation subsy5tem " to INFORMATION DISPLAYS 
INC., Mt. Kisco, N.Y. Subsystem will consist of three IDIIOM 
compu ter con trolled graph ic CRT displays, a hard copy re
corder and printer, and an in terface to a Univac 1108 com
puter ... GF INDUSTRIES INC., Phoen ix, has acquired 
DYNAMIC SYSTEM ELECTRON ICS, Tempe, manu facturer o f 
systems and components for data acquisition and conversion. 
Dynami c continues under its present management as a su b
sidiary of GFI ... Warren Pol k will direct w ork o n program
ming support of the Exercise Production System from 
INFORMATICS' Bethesda, Md. office, under a contract from 
NMCS. As part of the projec t, Informatics will design and de
velop an Exerci se Designers H andbook which standardizes 
exercise preparation procedures and records experience of 
train ing officers so that faci li ties o f EPS are made more widely 
available. • 

SID Sustaining members 
ADAMS ASSOCIATES 
Bedford, Massachusetts 

AEROSPACE CORPORATION 
San Bernardino, California 

GRAPHIC SYSTEMS DIVISION 
Computer Industries Inc. 
14761 Califa Street 
Van Nuys, California 91401 

BUNKER-RAMO CORPORATION 
Canoga Park, California 

BURROUGHS CORPORATION 
Defense, Space & Special 
Systems Group, 
Paoli, Pennsylvania 

CELCO 
(Constantine Engineering Labs. Co.) 
Mahwah, New Jersey 

COMMUNICATIONS & 
ELECTRONICS DIY. 
Phi lco-Ford Corporation 
A Subsidiary of Ford Motor Co 
Willow Grove, Pennsylvania 

CONRAC DIVISION 
Conrac Corporation 
600 North Rimsdale Ave. 
Covina, California 91722 

ELECTRONIC COMPONENTS GROUP 
Div., Sylvania Electronic Products Inc. 
Seneca Falls, New York 13080 

GENERAL ATRONICS CORPORATION 
Electronic Tube Division 
1200 East Mermaid Lane 
Philadelphia, Pennsylvania 19118 

HUGHES AIRCRAFT COMPANY 
Culver City, California 90230 

HUGHES AIRCRAFT COMPANY 
Vacuum Tube Products Div. 
Oceanside, California 

IBM CORPORATION 
Armonk, N.Y. 

NAC INCORPORATED 
7 · 1 Ginzanishi 
Ch uo-Ku, Tokyo, Japan 

RADIATION INC. 
Melbourne, Florida 

STROMBERG CARLSON CORP. 
Data Products, San Diego, California 

SYNTRONIC INSTRUMENTS INC. 
100 Industrial Road, Addison, Illinois 

TRANSISTOR ELECTRONICS CORP 
Minneapolis, Minnesota 
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Be positive! 
AS YOU IMPLEMENT AN INFORMATION SYSTEM 

THE COMPUTER DISPLAY REVIEW 

A unique service that provides a s ingle source of 
technical and price information on computer-based 
alphanumeric, line-drawing and related disp lay devices. 
In two volumes, (over 1,200 pages) wh ich are updated 
three times a year, the REVIEW presents a precise, cur
rent and objective analysis of display hardware, software, 
applications and trends. Typically, the section on l ine
drawing display equipment contains seventy-five param
eters and t en test results, amplified by extensive notes 
on salient features. Instruction repertoires are illustrated 
and software capabilities and limitations are described. 

COMPUTER CHARACTERISTICS QUARTERLY 

A pocket-sized reference, completely reissued four 
times a year, with the technica l data needed to configure 
entire systems or compare hardware. In over 200 pages, 
the QUARTERLY provides comprehensive information on 
prices and operating characteristics both accurately and 
objectively. 

Twenty-eight characteristics of more than 300 digital 
computers are tabulated. Over 800 peripherals, such as 
auxiliary storage and display units, wit h up to 16 char
acteristics per device, are listed. A where-used matrix 
shows all avai lable sta nda rd interfaces linking processors 
and peripherals, regardless of manufacturer. Classifica
tions of system configurations by price, central proces
sors by application suitability, and internal storage 
characteristics by cyc.le time and bits per microsecond 
are provided. 

Interested? You can' t afford not to be. Please check the 
reader service ca rd , or write to Mr. John Martell 

adams associates 
IN CORPORATE D 

128 GREAT ROAD, BEDFORD, MASSACHUSETTS 01730 
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Sealed Capacitors 
An hermetically sealed tubular design has 

been added to the family o f metallized poly
carbonate capacitors by SEI Manufacturing, 
Northridge, Calif. Completely moisture proof, 
the new capaci tors are suited for circuits that 
require flat temperatu re coefficient, low losses, 
and small size over wide temperature and fre
quency ranges. Typ ical appli cations are wave 
filters, discriminators, and critical timing ci r
cuits. Designated SEI Series 22E, the line is 
available from stock in 200, 400, and 600 volt 
ratings in sizes from 0.174 Dia. x 0.500 L to 0.750 
Dia. to 1.875 L. Capacitance values range from 
0.001 to 5.0 mfd with tolerance from 20% to 
1%. Other vol tages, capacitances, and toler
ances are available within three weeks of 
order. Characteristics include: operating tem
peratu re, -55" C to 105" C; insulation resist
ance, ·100K meg x mfd min. at 25" C; dissipa
tion factor, less than 0.3% at 1000 Hz and 25" 
C; TC, 1.5% max change from -55" C to 25" C, 
- 0.7% max change from 25" C to 105° C. All 
uni ts wi ll meet or exceed the speci f icat ions of 
MIL-C-18312 and are tested 100% to Group A 
requirements as standard production quality 
control procedures. 
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Remote Terminal Devices 
ln fotec Inc., Westbu ry, New York, has in

troduced the series 10 data collect ion recor
der. According to the company, the source 
data is t ranscribed onto magnetic tape via 
a standard typewri ter keyboard, producing at 
the same time hard copy listings for veri
ficati on. Transmission of collected data to the 
cent ral computing center can be made at 
speeds compatible to va rious modem rates. 
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Digital Incremental Plotter 
From Houston Instrumen t, Bellaire, Tex., the 

Omnigraphic 6650 Digital Incremental Plotter 
for use in on-line or off-line operation w i th 
digital computers is now availab le with both 
ba ll point and fiber tip pens. The pens will 
draw a continuous t race or plot po ints util iz
ing the programm ing inputs to the pen lift 

circu itry. Elements are both replaceable and 
pen pressure is adjustable. The ball point pen 
has a fine trace of 0.002 in. and is suited for 
graphs or charts that must be read w ith maxi
mum accuracy. The f iber pen with its t race of 
0.02 in. excell s where graphics or dimensional 
drawin gs are created and is easier to repro
duce. Bi -d orect ional stepping moto rs on bo th 

80 

axes of the plotter produce incremental steps 
to move th~ paper or pen .01 in. (0.005 in. op
tional) in either direction. Plot produced can 
be immediately read and retained on the fan
fold paper, elim inating the old problems of 
storing rol ls of paper and losing the graph into 
a roll of paper. Paper is perforated so that it 
can be torn out to fit flat into a notebook. 
The p lotter may also be powered from either 
AC or DC sources. 
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Two-Color, One-Gun CRT 
Sylvania Electronic Components, Seneca 

Falls, N.Y., has introduced a two-color crt 
which uses only one gun. The 5 in. (SC-4669) 
and 10 in. (SC-4827) models use green and 
red phosphors; the red is Sylvania's rare earth 
europium red. Other tube sizes using the de
sign can be custom manufactured to mee t 
specific requirements. 
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Xenon Lamp Slide Projector 
Christie Electric Co., Los Angeles, has in tro

duced a xenolite sl ide projecto r. The model 
BFL450-46 has been added to th ei r line of 

Xenon and Mercury Arc Lamp Illuminator Sys
tems. According to the company, the 450 wall 
Xenoli te projector is su itab le for large audi
toriums, outdoor amphitheater, display systems, 
trainers and other appl icat io ns. Designed for 
use with standard cardboard mounted 35m m 
or super slides, it is also avai lable w ith random 
access and remote controls. 
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1000 W att Universal 
Arc Lamp Source 

From Oriel Optics Corp., Stamford, Conn., 
a new fl exible source operates 450 to 1000 watt 
Xenon, Mercury, or Xenon-Mercury point 
source lamps interchangeab ly. The uni t consists 
o f a Universal D.C. A rc Lamp Power Supply 
with 1% Regulation and Ripple and a Uni
versal Lamp Housing complete with blower 
mirror and U.V. grade quartz condensing 
optics. User can choose between lamps with 
the con tinuous spectrum of Xenon, the in
tense mercury l ines, or a mixture of both. Re
search .tpp lications include spectroscopy so lar 
simu lation and U.V. irradiation studies. 
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High Precision System 
Systems Engineering Laboratories, Inc., Ft. 

Lauderdale, Fla., has announced the SEL 816A 
Computer Graphics System. SEL 816A is a high 
precision CRT display system designed for real
time and analytical off-line applications and is 
fully compatible with SEL 810A, SEL 840A, SEL 
840MP, and SEL 8108 Computer systems. In its 
basic configuration, the SEL 816A Computer 
Graphics System includes a 16-in. masked to a 
10.24 by 10.24 in. image area, vector generator, 
intensity compen sation logic, electromagnetic 
deflect ion network, maintenance controls and 
a digital control unit. 

Standard system options include a high-speed 
character generator, line texture cont rol un it, 
l ight pen, function switches and a computer 
graphics processor. 
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Subminiature Nanosecond 
Delay l ines 

ESC, Palisades Park, N. ) ., has designed a 
se ries of subm iniature nanosecond delay lines 
wi th an unusually high packaging density, 
which are said to provide a high figu re of 
merit in a small volume without compromising 
rel iabi lity. The SM Series conforms to applic
ab le porti ons of M l L-D-23859A. Standard i tems 
range from 10 to 1200 nanoseconds at imped
ance levels of 100, 200 and 500 ohms; special 
variati ons with or without taps are available 
upon request. Originally designed for com
puter applications, the small size and lead con
figuration of the SM Series makes them we1ll 
suited for mounting on printed circuit boards. 
Uni ts are availab le in two standard sizes: 1 in. 
x .32 in. x .32 in. and 2 in. x .32 in. x .32 in.; 
both with 'h in. leads. 
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Computer Graphics Terminals 
Adage Inc., Boston, Mass., has introduced 

the Adage Graphics Terminal, a computer
generated CRT display. As stated by th e 
company, the terminal is a fu lly- in tegrated 
genera l-purpose system. Model 10 graph ics 
terminal includes 4K of 30-bi t words core 
memory, CRT console, and Data-Phone inter
face to the cent ral computer. Opt ions include 
a hard copy disp lay recorder and an ana log 
input tablet. 
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Automated Layout System 
Ex-Cell-O Corp., Detroit, has announced 

availab i l ity of Optima l, a computerized lay
out system for production of integrated and 
printed ci rcuit artwork. Two Arito Coordina
tographs, one for readout and one for lay
ou t, are the basic elements in the system. A 
small compu ter, custom electronic interfa ce, 
teleprinter/tape punch, and teleprinter/tape 
reader round out the system. 
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Computer Transmission 
Control Unit 

From Western Telematic Inc., Arcadia, Ca lif., 
the TM113 Transmission Control Uni t (TCU) 
multiplexes •emote teletype or IBM2741/1050 
termina ls in any combination o f models or 
speeds to the IBM 1130 computing system. Up 

10 15 sta rt-stop, ha lf-duplex communications 
lines operate simultaneously. All data trans
mission is fully overlapped with 1130 1/0 and 
program execution. A keying option eliminates 
datasets for operation up to one mile. For 
greater distances or operation over common 
carrier, interface is with any serial by bit 
RS232B dataset. Supporting programs provide 
for in terrupt servicing of term inal 1/0 by di rect 
program con trol subroutines which do error 
checking, code translation, character recogni
t ion (e.g. BSP & EOM), idle contro l, and char
acter-to-message assembly/d isassembly. These 
rou tines are invoked by Fort ran Read/Wri te 
statements or by ca lling sequences embedded 
in assembly language programs. Because the 
terminal 1/0 routines ut il ize programming 
standards compat ible with those used to sup
port other 1130 110 equ ipment (e.g. card read
er/punch or printer), the applications program
mer is insulated f rom th e intricacy of the tele
communications environment. The software 
causes less than 10% throughout degradation 
and, depending on the number of terminal 
types and buffer sizes, occupies between 1,500 
and 2,000 words of co re storage. 
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High-Speed Graphic Display 
A high-speed graphic d isplay system designed 

for real time app li cati ons in computer aided 
design, systems management, command and 
control sys tems, air traffic contro l and related 
areas is avai lable from Sanders Associates, Inc., 
Nashua, N. H. Designated the Sanders Model 
960/10 Display System, it features a 22-stroke 
cursive character genera tor, constant velocity 
vector generator, high-speed write-through
yoke techniques and advanced display timing 
circu itry. The system provides up to 128 dif
ferent characters, including the standa rd 
ASCUII 96 character set, to be displayed at 
any of 1024 by 1024 addressable locations on 
a 14 x 14-inch display area. 
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High-Speed Retrieval 
Model ·101, a high-speed information re

trieva l software system, has been introduced 
by Compu ter Corp . of America, Cambridge, 
Mass. The sys tem is designed for use wi th 
IBM System/360 hardware using disc packs as 
the data storage medium. The new software 
technology is employed to achieve retrieval 
speeds orden. of magni tu de faster than obtain
able by conven tional techniques. Model 101 is 
specifically designed for purchase as a "pack
aged " software system for use requiring 
maintenance of large data files and rapiid 
ret rieval of fi led information. 
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NEW FINE·SCAN 
TV CAMERA 

Packard Bell PB-940 
provides positive 2:1 interlace 

at 875 or 525 scan rates 
The PB-940 offers positive 2 :1 
interlace and separate mesh 
vidicon at roughly half the cost 
of existing cameras. Outstanding 
vertical resolution makes this unit 
ideal for such demanding jobs 
as microscopic work, document 
reading, data transfer, quality 
control and banking applications. 

Both PB-940 models offer 
high-performance features: 

Packard 

t ransistorized circuitry, video 
po larity-reversal switch, keyed 
clamp, 4000:1 ALC and remote 
control capability. Th is versatite 
camera can also be operated 
crystal-controlled random interlace 
at 525, 625, 675, 735 and 875 
scan rates, or can be d riven with 
an external EIA sync generator. 

Write today for full information 
and prices. • .• , 

Bell 

Lawrence & Arnold Drive, Newbury Park, Cal if. 91320 • Tel : (805) 498·6601 
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Pulsed Laser System 
A pulsed laser syslem for industrial drilling 

and weld ing appl ications has been introduced 
by Raytheon Co.'s Laser Advanced Develop
ment Cen ter, Waltham, Mass. Model LES-136 
includes a laser head complete wi th pro tective 
covers and safety enclosures, a power supply, 
an optical system with closed circlit television 
for monitoring the operation, and a closed 
cycle cool ing system. Output from the laser 
is variable to 20 joules to cover a wide range 
of work materials. Pulse width is variable, and 
three repeti t ion rates-automatic operation 
at one pulse per second, one pulse per five 
seconds, and one pu lse per ten seconds
are possib le. Manual single shot operation is 
also possible. In use, a work piece is placed 
in the base of the enclosure beneath the up
right laser head and is positioned by means 
of a three-plane XYZ positioner. Work piece 
position is shown on the television screen. 
After lining up the material within the grad
ed cross hairs on the screen, the operator 
presses the firing button and the effects of 
the laser energy are shown on the screen. 
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Digital/Video Disc Recorder 
Raster-type TV monitors can be used for al

phanumeric, graphic and digital-television-dis
play systems when used in comb ination with 
Data Disc, Palo Alto, digital/video disc mem
ory. Up to 100,000 bits on each track can be 
accessed at a 3-megabit rate, o r up to 7.2 
megabit capacity is available at bit rates up 
to 216 megabits/second with track-combin ing 
techniques. Up to 72 completely independen1 
1racks can be provided on a single disc 
memory 
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Videoprinter 
Compule r Commun icat ions Inc., Inglewood, 

Cal if., has inlroduced the CC-310 Videoprinter 
as an optional hard copy output device on the 
CC-30 Communications Station. The unit can 
be used as a desk-top device and will provide 
either single or multiple hard copy output. 
Both alphanumeric and graphic images can be 
accommodated. Multiple exposure can be com
puter-di rected to provide super-imposed al
phanumeric and p:raphic information on a 
single hard copy. Acco rding to the f irm, the 
printer process is comp lete ly dry; no so lu
tions or developing agen ts are used. 

Circle Reader Service Card No. 49 

Binary To BCD Converter 
AIC Instruments, Houston, Model 3000 Bi

nary to BCD Converter translates binary inputs 
into a 1-2-4-8 BCD output at a rate of one 
m icrosecond per decimal digit. Model 3000 
accepts unipolar binary inpu ts, or bipolar in
pu ts in one's complement or two's comple
ment code. Binary inputs of up to 20 bits with 
corresponding BCD outputs of up to 6 decades 
are available. Conversion capacity of units with 
less than 20 bits input can be expanded at 
any time by addition o f plug-in cards. The all 
solid-state Model 3000 uses sil icon transistors 
th roughout and integrated circuits in the logic 
circuitry. It is packaged in a 5'/•" high, 81/2" 
wide, 12" deep box. 
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Space-Saving Display 
An instrument designed to display a maxi

mum of information in a minimum of panel 
space is manufactured and marketed by Metra 
Instruments, Inc., Mountain View, Cali f . Metra
scope 12 occupies on ly 10'h in. o f panel height 
in a standard relay rack. Up to 25 or more in 
puts-from thermocouples, stra in gages, or 
other transducers - are sampled a minimum 
of 50 times per second and displayed on a CRT 
with electronically generated calibration. In
pu ts may be as low as 10 mv or as high as 
10 vol ts DC for a full scale signal. Vertical 
height of each readout trace is directly pro-

'"' 
~ -
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portional to signal am plitude. The instrument 
incorporates a high-low alarm capability, caus
ing the ~ignal t race to brighten and a relay to 
close whenever any input signal exceeds its 
pre-set limit. Additional features include means 
for digital readout of signal levels; brighten
ing of every fifth channel for qu ick channel 
identification; thermocouple co ld j unction ref
erence when required; front access to all com
ponents; and quick-d isconnect chassis and 
plug-in components to enable easy main-
tenance. 
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Transistor Heat Dissipaters 
Waterbury Pressed Metal Company, Water

bu ty, Conn., offers thei r series ST, HT, and RT 
transistor heat dissipaters. As stated by the 
company, the ST series cons ists of six cooling 
fins, and may be used in either printed circuit 
board chassis mounting. Available in either 
aluminum or beryllium copper with a choice 
of finishes, and weighs .0014 lbs. 
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Ceramic Material For 
Electronic Use 

A ceramic material, useful as a componen t 
in advanced computer memory circui ts, color 
television circui try and in various space and 
undersea applications, has been announced by 
Bausch & Lomb, Rochester. The polycrystal 
line ceramic, known as SPN (Sodium Potassium 
Niobate) ronverts electrica l energy into me
chanica l energy o r mechanica l energy into 
electrical energy in advanced electronic cir
cuits. A hot pressing process produces a dense, 
uniform ceramic body which can be cut into 
thin sections to produce high-frequency ex
tensional or shear mode t ransducers. These 
transducers have highly desirable characteris
tics for ~olid ultrasonic delay line applications. 
SPN exhibit~ re lative ly low dia lectric constants 
and high radia l coupling coeff icients and oper
ates over a wider range of temperatures than 
o ther piezo-electric materia ls in current use. 
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DIALIGHT 
RfADOUTS 
ALWAYS 
EASY -TO-READ 
UNDER ALL AMBIENT 
LIGHTING CONDITIONS 

The 1" high numerals are in-plane- are easily 
read up to 30 feet - and can be viewed from 
extreme angles. Exclusive non-glare viewing 
windows (in choice of colors) reduce external 
reflection to an absolute minimum. 

Modules may be had for: 6V AC-DC; 1 OV 
AC- DC; 14-16V AC-DC; 24-28V AC-DC; 
150-160V DC or 11 0-125V AC. Caption 
modules are available, each capable of dis
playing up to six messages at one t ime. 

as low as 

each (less lam ps} 
in 1000 lot quantities 

Magneline® digital indicators are used to display random information. 

They have high readability and extremely long life. Sharp b lack and white 

d igits are positioned electromagnetically. Th e number drum rotates on 

a polished shaft in a jewel bearing. Coil assemblies are encap sulated 

in heat and shock re sistant epoxy. Test units have been run through 

35 million cycles without failure or measurable wear. Applicat ions range 

from aircraft and spacecraft instrumentation to control systems for 
heavy industry. 

WRITE FOR OUR TECHNICAL BROCHURE 

PAlWIN ELECTRONICS 
Manufactured under one or more of t he following 
U.S. Paten ts: 2.943.3 13 , 3 ,009, 140 , 3 , 118, 138, 
3 ,201.785, 3,260,871. Other p atents pending. 

A DIVIS IO N OF PATWIN, INC. W ATERBURY, C ONN ECT I CUT • 06720 
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THE KEY TO YOUR 
MAGNETIC 
SHIELDING 
Problems ••• 
Seamless tu!Jint 

eonstruetion 

Hydrogen anneal
ing for maximum 
permeability 

Fabrication in all 
t ypes of M U metal 
roaterial s inc lud-
ing ... 

• Magnaloy 
• Westinghouse 

Hypernik 
• Hypernom 
• Carpenter 49 
• HY-MU 80 
• Mu Metal 

Customized fabri 
cation t o yo ur 
exact engineering 
specifications 

Ultimate in atten
uation -60/-80 db 

We have perfected the art of seam
less-tube construction in magnetic 
shielding components at a price 
comparable to or lower than the 
"old-fashioned" overlapped welded 
seam designs 

Q U 0 TAT I 0 N S submitted on re· 
quest per your blue print specifica
tions for . .. 

• ENGINEERING SAMPLES 
• PROTOTYPES 
• PRODUCTION RUNS 

SEND FOR ILLUSTRATED BROCHURE 

IJIIAA · RADIATION 
''"""'1'/UJi.(, LABORATORIES, INC. 
7325 W. North Ave.- River Forest, 111. 

PHONE (ArM Code 312) 771-7172 
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Magnetic Tape Digitizing System 
The Grafacon 205-1 Magnetic Tape Digitiz

ing System, a graphical inpu t system fo r off
line digitizing of graphic data from hard copy 
such as drawings, strip charts, maps, etc., has 
been introduced by Bolt Beranek and New
man's Data Equipment D iv., Santa Ana. The 
system is claimed to be several times faster to 
use than other graph ic digitizing systems 
currently available. The system consists o f the 
Grafacon 101 0A digital tablet-a 10'/• in sq. 
production version of the RAND Tablet Graphic 
Input Device-with a pen-like stylus, alpha
numeric keyboard, incremental magnetic tape 
recorder, and associated electronics assembled 
in a 30 in. H x 81/2 ft. L. x 20 in. D cabinet. 
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Digicator 
Discon Corp., Fort Lauderdale, Fla. , has 

recently released a catalog for the complete 
DiGiCATOR line. The catalog describes and 

·c 0 a~-~

-' -kl l ·~' ' 
defines the speci f icat ions for the complete line 
of 7 incandescent lamp type numeric readouts 
and Universal Decoder/Drivers of both plug· 
in and chassis mounted configuration. 
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Warning-Flashing Indicator light 
A sub-miniature indicator light mounts in 

'h in. clearance hole and provides choice of 
red or amber lens caps with refractive inner 
surfaces fo r warning/caution signa l indications. 
Availab le from Dialight Corp., Brooklyn, N.Y., 
intermi t ten t lighting-flashing operation is ob
tained withou t use of thermal elements or 
any moving contacts. Flashing action is made 
possible by a high brightness neon lamp and 
solid state circuitry. Operation is obtained on 
ordinary 110-125V AC ciruci ts. 
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Portable lab Recorder 
A portable strip chart recorder designed 

for a wide variety of labora to ry applicat ions 
has been introduced by the Van Waters & 
Rogers Div. of VWR United Corp., San Fran
cisco. Available in two models, the Van-lab 
Portable Recorder is compact and lightweight 
(13 lbs.). yet ruggedly bu il t of cast aluminum 
and stainless steel fo r maximum durability. 
The multi-speed recorder features advanced 
mosfet chopper and solid state ci rcu i try wi th 
Zener controlled reference. Simplicity of oper
ation is assured by quick-and-easy flip top 
loading of the large 8'/2 in. chart paper, 
and convenient ly located controls. The Van-lab 
Recorder provides full-scale operation at 1, 
5, 10, 50, 100 and 500 mv with chart speeds 
of V>, 1, 2V> , 5 and 10 in. per minute. 
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Portable Film Processor 
Houston Fearless Corp. has announced the 

development of a new portable processor, 
Model 79PP. Compact and portable; the over
all weight of the unit, with case, is approxi
mately 110 lb. The case, which conta ins all 
the necessary elements, measures 24" (L), 14" 
(W), and 24'/2 " (H). The processor will accom
modate roll film in widths of 70mm, 5, 7, and 
9'1> in., and lengths from 5 to 500 ft. There is 
virtually no maintenance, according to the 
manufacturer. 
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Sub-Subminiature Indicator light 
Vermaline Products Co., Franklin Lakes, 

N.j., offers B-7019 sub-subminiature ind icator 
light with 1 in. leads, fo r computer and d igital 
devices. It is manufactured of stainless steel 
and accomodates a T1 Bulb epoxied in place, 
6V, 12V, 30,000. Lens size is 3/16 in. diameter 
x 'I• in from panel ; unit mounts in 3/16 in. 
hole. The unit is available in many lens 
colors and various variations. 
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New Indicators 
The Elde~a, Compton, l ine of indicator 

l ights, C-L1te ca rtridge lamps and mating D
holders has been expanded to include several 
new styles of indicators. Used for bo th incan
descent and neon type lighting, the new D
Holders are constructed to mount from the 
front and are available with RFI/EMI shielding. 
Mating cartridges and holders suit a variety 
o f applications meeting MIL-L-3661. D-holders 
have anodized housings and nickel plated 
hardware. 
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Microfilm Cartridge Carrousel 
A microfilm cartridge carrousel with a capac

ity of up to 360 ca rtridges has been introduced 
by Information Design, Inc., Palo Alto. The 
rotary model, " 360 Cartridge Carrousel," is 
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a modification of the carrousel produced 
earlier this year for use with the IRI Vendor 
Catalog File on Microfilm. Measuring 18 in . 
square by 36 in. high, the ca rrousel has a 
capacity of more than one million documents 
on microfilm. High impact polystyrene has 
replaced the wood and ch rome of the earlier 
model and results in lighter weight and easier 
hand ling. New modular construction provides 
greater flexibility and versatil i ty. 

Circle Reader Service Card No . 65 

Unidirectional High Speed 
Counter 

A unidirectional , high-speed (15 MC) count
er featuring cold-cathode neon type display 
and 4-line 8421 BCD coded output is available 
from Integrated Circu i t Electronics, Inc., Wal
tham, Mass The unit provides reset and carry 
functions. Additional features include a high 
output drive that sinks a full 16 milliamps; 
sources up to 400 micro. The module is best 
sui ted for event counting and totalizing sys
tems. Where a sample and hold feature is 
needed (as in frequency or interva l counting), 
its sister module, the CS-100 count/display unit 
is recommiO'nded . The counter is readily adapt
ab le as a building block for computer input/ 
output, numerical control d isplays, and a wide 
range of digital instrumentation requirements. 
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Encapsulated Shielded 
Static Focus Coil 

Offered by Synt ronic Instruments Inc., Addi
son, Ill ino is, the Type C5122 shielded static 
focus coil is designed for high temp. and/o r 
h igh potential small precision disp lays, and 
for the new 1 in. neck dia. scan converter 
tubes. Heavy encapsulation construction to 
help dissipate heat is used; for optimum focus
ing accuracy, a precision soft magnetic iron 
case is used. Magnetic coupling between yoke 
and focus coil is prevented by a mu-meta l 
shield. 
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Capacitance Test System 
A precision capacitance test system for 

sorting or grading semiconductors, voltage
variable capacitance diodes, packaged ci rcuits, 
and all thin fi lm capaci tors, at up to 1200 
mea;urements per hours, with 0.1% abso lute 
accuracy, is now ava ilable from Micro Inst ru
men ts Co. , Hawthorne, Calif. Exceptional sta
bility and accuracy are said to permit pro
duction sorting to tighter tolerances, thus re
ducing the " guard band" and resulting in a 
higher yield of tight specifi cat ion devices 
than offered by other test equipment. Desig
nated Model 1201-D5-2, the system includes 
a 1 MHz direct reading, four digit, solid 
state capaci tance tester and two 4-digit com
parators that allow sorting of components 
into several categories (e.g., 5%, 10%, 20%, 
or 5 - 10pF, 10 - 14pF, etc.) The system 
measures two and three term inal capacitance 
va lues, to MIL specs, up to 1,000pF in two 
ranges; 0-99.99pF and 0-999.9pF. 
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we've developed 
the industry's most 
lUCid ViSUal 
communications 
systems 
... and we don't even have a product nne 

Not that we don't manufacture our own components. We do. The entire 
system, from sophisticated electronic or electromechanical actuation to 
instantly perceptible, highly communicative read-out. Yet we have no 
product line, for all our il luminated display systems are custom-engineered 
to the exacting needs of our customers (who are the most demanding and 
particular people around). In a sense, our product line is a vast collect ion 
of total ly effective solutions to the most perplexing and critical visual 
presentation problems. 

There's no mystery to the mastery we have over presentation engineering. 
We simply employ the best minds, methods and facil ities. Like fully staffed 
and equipped photometric and colormetric labs that split white into an 
infinite number of parts. Like painstaking attention to human factors 
engineering. Like ingenious manufacture of imaginative designs- designs 
that elicit precise sensory reactions. 

Our visual communications systems embody functional design, inventive 
color and l ighting techniques plus absolute reliabi l ity. Our unique light 
metrology capabilities turn illuminating ideas into functional products. 
Oppenheimer Inc., Wyandotte Rd. , Willow Grove, Pa., (215) 659-6000. 
Opca l ite Inc. , 2110. So. Anne St., Santa Ana, Ca lif., (714) 546-9330. 
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Second Generation Display Tubes 
For the Flll Mk II Avionics System designed, developed and 
delivered by Thomas Electronics. 

The two tubes outlined above are representat ive 
of a family of unconventional CRTS 
deve loped for the most complex avionics 
display system yet conceived. They pose 
unique problems in envelope design, 
ruggedization , high resolution, very high 
brightness levels, multi-mode phosphor 
screens, optical coatings and components . 

All are combined with t he most exacting 
mechanical and electrical tolerances. 
Thomas' know-how can be one of your 
stron gest assets . May we be of service? 
For further information on avionic CRTS or 
for tubes in computer, medical electronics, 
oscilloscope or any other display or recording 
applications, write or call. 

THOMAS ELECTRONICS, INC. 
100 RIVERVIEW DRIVE, WAYNE, N.J. 07470 I Telephone: 201:696-5200 I TWX: 710-988-58361 Cable: TOMTRONICS 
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Logicator Display 
Bowmar Instrument Corp., Ft. Wayne, In

diana, has introduced a l ogicator digital d is· 
play designed for operation from digital com
puter signals, with both S-wi re and BCD logic 
units available. The DA-3303 has no mechan ical 
parts other than the rotating display drum 
(wi th optional backlight ing) which provides 
•, ," white-on-black numeral readout. A per
manent magnet rotating armature is an in
teg ral part of the readout drum, and re-posi
tion ing is achieved by energizing combinations 
of windings on a stationary stator. Maximum 
time required for 180° read ing change is 1 
second, according to the firm. 
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Rear-Project Readout 
A 12-positio n, rear-projection readout, Series 

160H, has been introduced by Industrial Elec
tronics Engineers Inc., Van Nuys, Ca li f. Mes
sage area is 1.562" H x 1.125" W, over-all 
ca~e size is 2.69" H x 1.56 W. Character bright
ness has been increased 150% over previous 
designs, according to the co. A lens system 
uses an improved condensing lens and a light 
gathering lens to increase average character 
brightness to 45 ft.- lamberts. 
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Data Digitizer 
Ca lma Co., Santa Clara, has introduced the 

Model 303P Digitizer, a devi ce for reducing 
analog graphical data from strip charts, oil 
we ll logs and oscillograms to punched paper 
tape for computer processing and analysis. 
This Model features computer-compatible 
punched paper tape output and the variable 
interval programmed digitizing, according to 

Random access---
35mm 
fill 
loop proieclor 
• 100, 200, 300 frame capacity 
• choice of controls: dual dial, 

push buttons or computer 
• 3.5 sec. max. to project any one of 100 frames 
• 1 0"x15" rear projection daylight screen 

Phone Collect 319·326·0141 

MAST DEVELOPMENT 
COMPANY 

ID·JA 2212 E. 12TH ST. DAVENPORT, IOWA 52803 
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the firm. Movements of the operator's man
ual t racing stylus are stored digitally and out
putted as often as the paper tape punch is free 
to accept them. An accessory film projection 
system is avai lable to allow direct reduction 
of data from projected f ilm images. Model M 
Fi lm Project ion Accessory handles 16mm, 
1Smm and 70mm f ilm. 
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Voice/ Data Accessory 
Milgo Electronics Corp., Miami, has intro

duced the M ode l 10 Voice adapter, which 
allows users of the firm's Model 4400/24PB 
data sets to transmit voice or Teletype simul 
taneously with 2400 bps data over a single un
condi t ioned telephone l ine. According to the 
co., thei r data sets, based o n a narrow-band 
concept, are the only t ransmission uni ts which 
permit this " piggy-back" use of unconditioned 
phone lines. The telephone-size uni t plugs di
rectly into a Model 4400/24PB data set and re
quirt:~ no outside power. I t allows selection o f: 
Voice/ Data; Teletype/ Data; and Full Voice. In 
addition to audible ringing, a lamp indicates 
when ringing is in progress. 
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Hybrid Computer 
Adage Inc., Boston, offers the Ambilog 200, 

a general-purpose hybrid computer, which 
features parallel ari thmetic arrays integrated 
wi th a sequential digital processor, combined 
analog-d igital array elements, simultaneous 
processing of ana log and digital variables in a 
single program step, and sys tem in terfaces that 
may be analog, digital, o r both. According to 
the co., the 200 has greater compu t ing power 
per unit cost due to a new sequen tial-parallel 

Direct 
zero reset 
saves time! 
The new Vanguard Motion Analyzer 
Model M· l6C/ C·ll provides X·Y read· 

out from projected numerical display 
with no mechanical intermitt ent-type 

counters, for easy read ing, long life. 

The Zero reset allows displacement 

readings to be made direct ... im· 
m ediately .. . accurately! 

Unit provides single frame or variable 

speed, forward or reverse ; rotation of 

the image wit h f ine adjustment is 

built·in. " Building block" design per· 

organization, and faster solutions of processing 
problems Involving both ana log and digital 
data .. The software package includes a resident 
Mon1tor for controlling the loading, linking, 
and execution of relocatable and linkable ob· 
iect programs, and a FORTRAN compiler. 

Circle Reader Service Card No. 75 

CRT's 
The Du Mont Elect ron Tube D iv., Fa irchild 

Camera a~? Instrument Corp., has developed 
a l1ne of space saver" cathode ray tubes fo r 
a1 rborne electronic counter measures equip· 
ment. The tubes are designed for perfo rmance 
11.1 a small overall size with a va riety of screen 
s1zes and shapes. Said to be capable of provid
Ing small spot s1zes and wel l defined high 
light output traces under severe airborne 
shock and vibration environments cove red by 
Md Std. 610, the CRT is said to be well sui ted 
fo~ aircraft installation where size, cockpi t 
bnghtness and environment are important. 
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Digicator 
Discon Corp., Ft. Lauderdale, has placed on 

the market a 7 segment, incandescent, l ighted 
numeric readout. The multiple character dis
play is conta ined in a single integral package 
'/• of an inch thick. No additional bezels, 
polarized screens, mounting brackets, o r rec
tangu lar panel cutouts are required, according 
to the firm. It mounts directly to the front 
panel while occupying relatively no space be
hind the panel. Each character measures 1 in. 
high by 9/16 in. wide and is readable at dis
tances up to 50 ft. in bright daylight ambients. 
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mits adaption of projection heads for 

different film sizes-16mm thru 5.5· 
i nch, angle measuring screens, auto· 

matic readout and other featu res. 

The world ·renown Motion Analyzers, 
manufactured by Vanguard lnstru· 

ment Corporation, Melville, New York, 

have been meeting varied photo· 
g raphic data reduction needs for over 

a decade, wherever film is used as 

the recording med ium. 
Write for detailed information. 

INSTRUMENTATION MARKETING CORPORATION 
I I I I I I I I I I I I I I I I I I I I I I I I I I 

B20 SOUTH MARIPOSA STREET • BURBAN K, CALIFORNIA 91506 

Circle Reader Service Card No. 79 87 



an the maue 

HERBERT E. HEATH has been promoted to 
manager of engineering in the Microelectronics 
Laboratory of Bunker-Ramo's Defense Systems 
Div., according to JACK W . I RELAND, labora
to ry director. Heath's new assignment includes 
responsibi l ity for improving in-house technol
ogy in the areas of thin-film resistor and ca
pacitor adjustment. Heath joined Bunker
Ramo in 1964 and the prior two years was em
ployed by Martin-Marietta Corporation as a 
research engineer. 

D R. WALTER F. BAUER, president of In for
mati cs Inc., has announced the appointment 
of GRAHAM E. SMITH as director/southeast 
operations. In this capacity Smith wi ll manage 
Informatics business developments in the 
southeast U.S., working ou t of Melbourne 
Beach, Fla. Before joining Informat ics, Smith 
se rved as consultant to Pan American Airways, 
Guided Missile Range Div. He has been active 
in the field since 1948 when he joined En
gineering Research Associates, St. Paul. 

WALTER P. SOBOLESKI, executive vice presi
dent of Gap Instrument Corp., has been elect
ed a director of the company, according to 
an announcement by ALAN G. BINNIE, presi 
dent . Sobo leski joined GAP in 1962 as director 
of engineering. He was named a corpo rate 
vice president two years la ter, and in Decem
ber of 1967 was promoted to his present 
position. 

CLIFFORD H. LANE has been named as di 
visi on vice president and general manager, 
RCA indust rial Tube D ivision . JOHN B. FAR
ESE, executive vice president RCA Electronic 
Components, made the announcement. Lane 
became associated with RCA in 1941 as a 
production engineer. In 1957 he was named 
manager, market planning, Industrial Tube 
Products Department. Since January, 1968 he 
has been general manager, RCA Industrial 
Tube Division. 

KENNETH M. MILLER, SR., has been named 
vi ce president of Computer Industries Inc., 
and general manager of its Graphic Systems 
Div. ROBERT G. DEE, company president, 
made the announcement. Miller, formerly a 
vice president of Motorola Electronics, Day
strom Inc., and Lear Jet Industries, will be 
responsib le for expansion of Graphic Systems' 
computer visua l readout systems and graphic 
rroducts. 

KENNETH MILLER, SR. TED BALZER 

TED BALZER has been rromoted to Western 
region director of sales for the Advanced 
Ci rcuitry, USECO and Winchester Electronics 
divisions of Litton Indust ries. The appointment 
was announced by JO HN A. LOVETT, vice 
president of the national sales organization 
for the three divisions. Balzer will direct sales 
and engineering services th roughout the 
Western U.S. for users connectors, printed and 
multilayer circuitry, fasteners, electronic hard
ware and pushbutton switches. He joined 
litton in 1959. 
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ROBBINS G. HICKSON, former di rector of 
tact ical systems for the army Engineers' map
ping agency, has accepted the post of man
ager o f mapping and geodesy fo r the Systems 
Management Division of Kollsman Instrument 
Corp., Syosset, N.Y. Prior to joining the corps 
in 1941 Hickson served with the U.S. Coast & 
Geodetic Survey agency and the U.S. Depart
ment of Agricu l ture, Soil Conservat ion Serv
ice. 

KENNETH G. HARPLE has been named di
rector of development eng ineering at Systems 
Engineerin g Labs, acco rding to president A. 
G. RANDOLPH. Prior to accepting the post, 
Harple was general manager of Digital Pro
ducts Div. of. Canoga Electron ics. 

HAROLD E. CAMP has joined Chicago 
Aerial Industries I nc., Barrington, Ill., as group 
manager in charge of f iber optics, it was an
nounced by ERNEST H. PALLME, vice president 
of engineering. He succeeds ANDREW A. 
MUELLER, who recently resigned. In h is new 
position, Camp will be responsible for the 
development and manufacture of fiber optic 
components for the aerospace firm. Camp 
was formerly a senior physicist for Cornmg 
Glass Works Process Research Center. 

HAROLD E. CAMP FRANCES McKENDRY 

The appointment of FRANCES ). McKENDRY 
to the posi t ion oi manager, applications En
gineering and product development for Sig
nalite Inc., Neptune, N. ) ., has been announced 
by A. W. GERSHON, president of the company. 
McKendry wi ll be responsible for assisting 
Signalite's customers in the integration of 
neon glow lamps in electronic circuitry, and 
for the design and development of new glow 
lamps. 

FREDERICK B. GILLER has been elected vp/ 
technical director and a member of the Board 
of Directors of International Information Inc. 
Form erly assistant prof. of Pharmaco logy at 
the Philadelphia College of Pharmacy and 
Science, Dr. Giller also holds the rank of 
Assoc. Professor at the Pennsylvania College 
of Podiat ric Medicine. 

Appointment o f JIM WRIGHT to manager of 
new product development was announced by 
A. R. MASTERS, executive vice president of 
Transistor Electro nics Corporation of Minne
apolis. Wright has been active in the computer 
field since 1952 when he joined Electronic Re
search Associate,, which later became Univac. 
Moving to Control Data in 1961, Wright man
aged a design group which investigated the 
effects of redundan cy technique on computer 
reliability and, more recently, a group which 
des igned and developed automated test equ ip
ment for checkout of the Apollo space cap
sule. 

RODNEY B. MURRAY has been named na
tional sales manager of Cali fornia Compu ter 
Products Inc., Anaheim, Cal if., rep lacing RON 
HENDERSON, who has assumed the newly 

created post of assistant to RICHARD L. MARK, 
vice president, marketing. He previously served 
as director of programming fo r Computer 
Laboratori es, d istri ct sales manager of Control 
Data Corp., and manager, seismic marketing, 
at Scient ific Data Systems. 

W ILLIAM E. WARE has been appointed di
rector of marketing fo r Systems Engineering 
Laboratories Inc. Announcement was made by 
A. G. RANDOLPH, president of the company. 
Prior to his present position Ware was indus
trial Contro l sa les manager for Honeywell's 
Computer Control Di v. He is the au thor of 
numerous technical papers and publ ications 
and is a member of the IEEE, and a senio r 
member of the Instrument Society of America. 

General Electric has announced the struc
ture of its new informat ion systems business 
organization and its key managerial assign
ments. The Company's informat ion systems 
operations become the Informat ion Systems 
Group. Vice president J. STANFORD SMITH 
is group executive of the new group which 
will be made up of four new divisions. The 
Information Systems Equ ipment D iv. is headed 
by general manager LOUIS E. WENGERT, with 
headquarters in Phoenix, Arix. Reporting to 
Wengert is the newly formed Information 
Systems sales and service organization, headed 
by depu ty div. general manager VERNER S. 
COOPER. The In formation Services Div. is 
headed by general manager JEROME T. COE 
wi th headquarters in New York; The Inter
national I nformation Systems Div. by general 
manager ARTHUR E. PELTOSALO ; and the 
Advanced Development and Resources Plan
ning Div. by JO HN W. HAANSTRA, also head
quartered in New York. 

VERNER S. COOPER PETER S. PH ILl PI 

DONALD A. POTTER, vice pres ident of 
Stewart-Warner and general manager of its 
electron ics div ision, has announced appoint
ment of PETER S. PH ILI P! as manager o f fac
simile products, responsible for marketing, 
product engineering and se rvice act ivities,. in: 
eluding direction of Datafax Corp. Phli tppt 
comes to Stewart-Warner from the position 
of sales manager of Midwestern Instruments 
Co., Tulsa, Okla. 

Elected vp in charge of R&D fo r Trans-Lux 
Corp. is CHARLES j . HOLLOMAN, formerly 
chief engineer. He jo ined the firm in 1965 to 
head development of electronic communi
cations systems. The firm has been involved 
in extensive research in the use of m icro
ci rcui try for such d isplays in all industries. 

The appointment o f CURTIS D. OAKES as 
Washington di; trict sales manager for the 
Photolamp Div. of Sylvania Electric Products 
Inc., has been announced by DOUGLAS ). 
MAGEE, Eastern regional sa les manager. Oakes 
is responsible for the Washington, D.C. area 
sales office. He succeeds G. BROWN ROBERTS, 
who has been assigned to the company's 
Philadelphia office. • 
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~p rinter Defined 
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Indicator Lights 
The ent ire Eldema. Compton. line of ind ica

to r l ights for mili tary, industrial and co m
mercial applications is described in an eight
page condensed catalog. Highl ighted in the 
catalog arc Elclema's Logic-L i tes. indic.1tors 
with bu ilt-in transisto rized lamp driver net
works, and the RFI/E,\ \1 shielded versions of 
lampho lders which provide effective attenua
tion for interference shielding. Specifications 
ca lled out fo r the many varieties o f Eldema 
holders for the use wi th the m idget flange
based T-1'/• incandescent and T-2 neon lamps, 
D-ho lders designed to mate with correspond
ing r lug-in C-Lite cartridges, and the T-Series 
fa mi ll' of relampab!e holders and lens caps 
for use with the T-3'/• bayonet-based incan
descent and neon bulbs. Also detailed are the 
permanent moun ted type E-Lites. relampable 
H-Lties fo r military applications, and the per
manen tly mounting subminiature )-Lites. 

Circle Reader Service Card No. 82 

Incremental CRT Plotter 
General Precision Systems Inc., Link Group 

Sunnyvale, Calif., offers a brochure on the 
APD-'iOOO Incremental CRT Plotter. The system 
utilizes a plotting matrix of up to 4096 x 4096 
raster elements, producing over 16 million 
po~itioning or clo t generation points. I t is 
possible to achieve a halfto ne effect in the 
recording. Record ing can be enlarged to 34 
x 22 in. w ith line widths as small as 10 mils. 

Circle Reader Service Card No. 83 

Digital Data Systems 
An eight-page brochure describing a wide 

range of custom and standard digi tal data 
systems and components has been announced 
by the Canoga Div., Canoga Electronics Corp., 
Chatsworth, Calif. The brochure offers systems 
application inform at ion on in terface buffering 
and data processing as well as specification 
sum maries on digital to synch ro converters, 
digi tal ran ge simulators and o ther standard 
conpon ~n ts . The new brochu re reviews the 
Division's expand ing digi tal data capab ilit ies 
and product diversification. 

Circle Reader Service Card No. 84 

Illuminated Push Buttons and 
Indicating Lights 

GEA-73908-an eight-page illustrated publ i
cati on describes General Electric's line of 
CR103 Type D push buttons and indicating 
l ights for application on control and instru
ment panels, office machines, laboratory in
strumen ts and other data processing equip
ment. These rectangular push buttons and in 
dica ting lights are available in two- o r fou r
lamp forms. Five lens colors and four housing 
colors are shown, as well as solid and split 
co lor fi elds. Photographs and diagrams show 
ease of installation and lamp replacement, 
contact arrangements and color combinations. 
Panel mo unting dimensions are given for both 
push buttons and indicating lights. Tables list 
complete ordering information. 

Circle Reader Service Card No. 85 

what Video Color offers: 
. ABILITY 

special purpose Cathode Ray T ubes 
:s 
rome and Two Color Flat Tubes 
~ RESOLUTION 
ta n .0005" spot size) 

IC FACES 

DELAY BARRIER 
SHATTERED! 

TRAST 
Ultrathin glass substrates to elimin
halation 
on Tubes-U ltra High Light Output 

CREENS 
osphor 
1iformity, Ultra Smooth Textu re 
reen Noise 
g ht Output 

.ECTRON OPTICS 
~flection Sensitivity 
~am Currents 
1S 
Jltages 

EOMETRICS 
) rted Tubes 
Deflection Angels 

LASS STRUCTURES 
Targets 

OF STANDARD TYPES CRT's FOR 
~r Generato rs (Monoscopes, etc.) 
s, Printers, Oscilloscopes, Radar, 
;, Video Recorders, View Finders, 
.pot Scanners, Back Ported Devices, 
~rs, etc. 

Color Corporation 
Douglas St., El Segundo, California 
213 . 772-5251 90245 
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The LP 300 

Integrated Solid State Light Pen 
Featuring: 

• All Solid State 
• less Than 300 Nanoseconds Response Time 
• Touch Actuated Switch 
• Finder Beam See Us At S.I.C.C. 

• 100 Mil Or 20 Mil Resolution 
Booth No. 1112 
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an the maue 
HERBERT E. HEATH has been promoted to 

manager of engineering in the Microelectronics 
Laboratory of Bunker-Ramo's Defense Systems 
Div., according to JACK W. IRELAND, labora
tory director. Heath's new assignment includes 
responsibility for improving in-house technol
ogy in the areas of thin-fi lm resistor and ca
paci tor adjustment. Heath joined Bunker
Ramo in 1964 and the prior two years w as em
ployed by Martin-Marietta Corporation as a 
research engineer. 

DR. WALTER F. BAUER, pres ident of Infor
mat ics Inc., has announced the appointment 
of GRAHAM E. SMITH as director/southeast 
operati ons. In this capacity Smi th will manage 
Informat ics business developments in the 
southeast U.S., working out of Melbourne 
Beach, Fla. Before join ing Informatics, Smith 
served as consul tan t to Pan American Airways, 
Guided Missi le Range Div. He has been active 
in the fie ld since 1948 when he joined En
gineering Research Associates, St. Paul. 

WALTER P. SOBOLESKI, executive v ice presi
dent of Gap Instrument Corp., has been elect
ed a director of the company, according to 
an announcement by ALAN G. BINNIE, presi
dent. Sobo leski joined GAP in 1962 as director 
of engineering. He was named a corporate 
vice president two yea rs later, and in Decem
ber o f 1967 was promoted to his present 
position. 

CLIFFORD H. LANE has been named as di
vision vice president and genera l manager, 
RCA indust rial Tube Division. JOHN B. FAR
ESE, executive vice president RCA Electronic 
Components, made the announcement. Lane 
became associated wi th RCA in 1941 as a 
production engineer. In 1957 he was named 
manager, market planning, Industrial Tube 
Products Department. Since January, 1968 he 
has been general manager, RCA Industrial 
Tube Division. 

KENNETH M. MILLER, SR., has been named 
vice president of Computer Industries Inc., 
and general manager of its Graphic Systems 
Div. ROBERT G. DEE, company president, 
made the announcement. Miller, formerly a 
vice presiden t of Motorola Electronics, Day
strom Inc., and Lear Jet Industries, will be 
responsible for expansion of Graphic Systems' 
compu ter vi sual readout systems and graphic 
products. 

KENNETH M ILLER, SR. TED BALZER 

TED BALZER has been pro moted to Western 
region director of sa les for the Advanced 
Circui try, USECO and Winchester Electronics 
divisions of Litton Industries. The appointment 
was announced by JOHN A. LOVETI, vice 
president of the nat ional sales organization 
for the three divisions. Balzer will direct sales 
and engineering services th roughout th e 
Western U.S. for users connectors, printed and 
multilayer ci rcuitry, fasten ers, electronic hard 
ware and pushbutton switches. He joined 
Litton in 1959. 
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ROBBINS G. HICKSON, former di rector of 
tactica l systems for the army Engineers' map
ping agency, has accepted the post of man
ager of mapping and geodesy for the Systems 
Management Division of Kollsman Instrument 
Corp., Syosset, N.Y. Prior to joining the co rps 
in 1941 Hickson served with the U.S. Coast & 
Geodetic Survey agency and the U.S. Depart
ment of Agricu lture, Soil Conservation Serv
ice. 

KENNETH G. HARPLE has been named di
rector of development engineering at Systems 
Engineering Labs, according to president A. 
G. RANDOLPH. Prior to accept ing the post, 
Harple was general manager o f Digital Pro
ducts Div. of. Canoga Elect ronics. 

HAROLD E. CAMP has joined Chicago 
Aerial Industries Inc., Barrington, Ill., as group 
manager in charge of fiber optics, i t was an
nounced by ERNEST H. PALLME, vice president 
of engineering. He succeeds ANDREW A. 
MUELLER, who recently resigned. In his new 
position, Camp wi l l be responsible for the 
development and manufacture of fiber opt ic 
components for the aerospace firm . Camp 
was fo rmerly a senior physicist for Corning 
Glass Works Process Research Center. 

HAROLD E. CAMP FRANCES McKENDRY 

The appointment of FRANCES ). McKENDRY 
to the position oi manager, applications En
gineering and product development for Sig
nal i te I nc., Neptune, N. ). , has been announced 
by A. W. GERSHON, president of the company. 
McKendry will be responsib le for assisting 
Signalite' s customers in the integrat ion of 
neon glow lamps in electronic ci rcuitry, and 
for the design and development of new glow 
lamps. 

FREDERICK B. GI LLER has been elected vp/ 
techn ical director and a member of the Board 
of Directors of Internat ional Informat ion Inc. 
Formerly assistant prof. of Pharmacology at 
the Philade lph ia College of Pharmacy and 
Science, Dr. Giller also holds the rank of 
Assoc. Professor at the Pennsylvania College 
of Podiatric Medicine. 

Appointment of JIM WRIGHT to manager of 
new product development was announced by 
A . R. MASTERS, executive vi ce president of 
Transisto r Electronics Corporation of Minne
apo lis. Wright has been active in the computer 
fie ld since 1952 when he joined Electronic Re
search Associate,, whi ch later became Univac. 
M oving to Control Data in 1961 , Wright man
aged a design group which investi gated the 
effects of redundancy technique on computer 
reliabi l ity and, more recently, a group which 
designed and d eveloped auto mated test equip
ment for checkout of the Apollo space cap
sule. 

RODNEY B. MURRAY has been named na
tiona l sa les manager of Cali fornia Computer 
Products Inc., Anaheim, Cali f., replacing RON 
HENDERSON, who has assumed the newly 

created post of assistant to RICH 
vice president, marketing. He P' 
as director of programminp 
Laboratories, district sal es m· 
Data Corp., and manager, 
at Scienti fi c Data Systems. 
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Systems sales and service o 
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COOPER. The ln formatior 
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VERN ER S. COOPER 
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sim ile products, responsi t 
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INFORMATION DISPLA) 

new literature 
Cordless Systems Catalog 

Sealectro Co rp. , Mamaroneck, N .Y .. o iiers a 
20-page ca talog describing the th eory. opera
tion, use and eco nomy of Sealectroboard co rd
less programming and sw itch1n g sys tems. The 
boo klet provides informat ion on the util iza
tion of the prod uct for comput er progr,1n11ng 
and testing, m.1chine too l contro l, telemetry 
systems, fl ight si mulators. audio signal d istri
bution netwo rks, li ghting systems. mig. test 
centers. telephone systems. instrumentation 
and test equipment , digital coding and decod
ing diode matrices as well as numero us o ther 
application; , the i irm reports. 

Circle Reader Service Card No. 80 

Mobile Teleprinter Defined 
An application bulletin, covering the basi c 

operatin g pr incip les o f several types o f mobile 
teleprinters and cri teria for se lecting a proper 
system. is now availab le trom Codamitc Di v., 
Pacific Ordnance & Electron ics Co., Anaheim. 
" Selecting ,, M obile Teleprinter" briefly ex
plains differences between electronic and 
elect romechani cal printers, div iding the latter 
into 6 d i iierent classifications and d efining 
them. Additionally, the bullet in provides a 
comprehensive question and answer section 
relating to the cri teria to be co nsidered when 
selecting a specific printing unit. The fi nal 
section oi the bulletin relates exi stin g poli cy 
o f the Federal Communication:; Commi ssion 
as concerned with mobile teleprinting devices 
operating over radio circuits. 

Circle Reader Service Card No. 81 

Indicator lights 
The enti re Eldema, Compton, line o f ind ica

lo r lights for military, industri al and com
mercial appl icati ons is described in an eight
page condensed catalog. Highl ighted in the 
cata log are Eldema's Log ic-Li tes, indicators 
w i th bui lt -in transisto rized lamp driver net
works. and the RFI/ E.\\1 shielded versio ns o f 
lampholders which provide effective allem la
t ion for in te rfe rence shielding. Specifica tions 
call ed out fo r the many varieties o f Eldema 
holders fo r the use with the midget flange
based T-1'/• incandescent and T-2 neon lamps, 
D-holders designed to mate with co rrespond
ing plug-in C-Lite cartridges, and the T-Series 
family of relampab!e holders and lens caps 
for use wi th the T-3'/• bayonet-based inca n
descent and neon bulbs. A lso d etai led are the 
permanent mounted type E-Lites, relampable 
H-Lt ies fo r mili tary applications, and the per
manently mounting subminiature )-Lites. 

Circle Reader Service Card No. 82 

In cremental CRT Plotter 
General Precision Systems Inc. , Link Group 

Sunnyvale, Cali f., o ffers a brochure on the 
APD-1000 Incremental CRT Plo tter. The system 
utilizes a plo tting matrix o f up to 4096 x 4096 
raster elements, producing over 16 million 
po~ i tion ing o r dot generation points. It is 
possible to achieve a halftone effect in the 
reco rd ing. Reco rdin g can be enlarged to 34 
x 22 in. with l ine widths as small as 10 mi ls. 

Circle Reader Service Card No . 83 

Digital Data Systems 
An eight-page brochure describing a wide 

range o f custom and standard digital data 
sys tems and components has been announced 
by the Canoga Div., Canoga Elect ron ics Corp., 
Chatsworth, Cali f. The brochure offers systems 
application information on interface buffering 
and da ta process ing as well as specification 
summaries on digital to synchro converters, 
d igi tal range simulators and o ther standard 
conpo nen ts. The new brochure reviews the 
Divisi on's expanding digital data capabilities 
and produ ct diversification. 

Circle Reader Service Card No . 84 

Ill uminated Push Buttons and 
Ind icating lights 

GEA-7390B-an eight-page i llustrated publi
ca tion describes General Electric's line of 
CR103 Type D push button s and indicating 
lights for appl icat ion on control and instru
men t panels, office machines, laboratory in
struments and other data processing equip
ment. Th ese rectangular push buttons and in
d icating l ights are available in two- or fou r
lamp form s. Five lens colors and four housing 
co lors are shown, as well as solid and sp lit 
colo r fields. Photographs and diagrams show 
ease o f installation and lamp replacement, 
contact arrangements and colo r combinations. 
Panel mounting dimensions are given for both 
push buttons and indicating lights. Tables list 
comp lete ordering informat ion. 

Ci rcle Reader Service Card No. 85 

Here's what Video Color offers: 
TECHNICAL ABILITY 

For any special purpose Cathode Ray Tubes 
THIN TUBES 

Monochrome a nd Two Colo r Flat Tubes 

ULTRAHIGH RESOLUTION 
(Less than .0005" spot size) 

FIBER OPTIC FACES 

DELAY BARRIER 
SHATTERED! 

HIGH CONTRAST 
Special Ultrathin g lass substrates to elimin· 

ate halation 
Projection Tubes-U ltra High Lig ht Output 

SPECIAL SCREENS 
Any Phosphor 
High uniformity, Ultra Smooth Texture 
Low Screen N oise 
High Light Output 

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

SPECIAL GEOMETRICS 
Back Ported Tubes 
Specia l Deflection Angels 

SPECIAL GLASS STRUCTURES 
Internal Targets 

FULL LINE OF STANDARD TYPES CRT's FOR 
Charact er Generato rs (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 

Circle Reader Service Card No. 86 
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The LP 300 

Integrated Solid State Light Pen 
Featuring: 

• All Solid State 
• less Than 300 Nanoseconds Response Time 
• Touch Actuated Switch 
• Finder Beam See Us At S.J.C.C. 

• 100 Mil Or 20 Mil Resolution 
Booth No. 1112 
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Q. 
A. 

Q. 
A. 

Q. 
A. 

Some O's & A's 
on BENRUS 

CRT DISPLAYS 
Why 3%" high? 

Vertical dimensions on 
standard racks are always 
multiples of 13,4". 

Then why 51;4" wide? 

So you can turn it goo and mount 5 in a 1g" rack. 

What if I want a bigger screen? 

Our 5" series is 51;4" high and 7" wide
turn goo and mount 3 in a 19" rack. 

Any more questions? 
Chances are you'll find the answers in 
our Catalog # 704 which describes 
310 standard modules. 
Write or phone for your copy. 

1±1 
BEnRUS 
TECHniCRL PRCCUCTS CIVISICn 
BEnRUS Watch Company, Inc. 

Ridgef ield, Connecti cut 06877 Telephone : (203) 438-0333 

FOR LEADERSHIP IN CRT DISPLAY WATCH BENRUS 

Array of Benrus CRT Displays ready to insert in rack. 
Circle Reader Service Card No. 88 

Training Systems Bulletin 
l i t ton Industries Inc., Wash ingto n, D .C., has 

announced a bul le tin describ ing the co.'s Com
bat Information Cente r Tactics Trainer, Device 
15F6, d eveloped for the U.S. Naval Train ing 
Device Cen ter. The 6-page fold -out b ul letin 
contains equipment pho tos, block diagram and 
exposed view of typica l installation. I t also lists 
unusual engineering features of the equipment, 
as we ll as a descrip tion of a Radar Counter
measures Field Trainer. 

Circle Reader Service Card No. 89 

Wiring Systems 
Bulletin E-7 describing and illustrati ng the 

ve rsat i l i ty o f aci Signaflo W iring Systems is 
now ava i lable f rom the aci Div., Kent Corp., 
Prin ceton, N.j . The bull etin presents the basic 
elements and techniques of aci Signaflo wiring 
systems as well as applications fo r signal t rans
mission, control w iring, flexing w i res, and in
terconnection and st ructu ral systems for mem
ory devices. I llustrated are aci Signaflo wi ring 
systems designed for cont rolled impedance 
valves, propagation velocity, cross-talk, capaci
tance, and other physica l and electrical para
meters. A lso shown are single and multi
layered systems as well as systems shielded 
on one or two sides wi th various sh ield ing ma
terial s such as metal foi l, deposi ted metal, 
wire mesh, and special dielectrics. 

Circle Reader Service Card No. 90 

Uses Unlimited No. 28 
The latest ted i lion of " Uses Unlim ited" is 

now ava ilable from Mi cro Switch, div. of 
Honeywell. The informat ive 8-page bookle t 
d escri bes more than a dozen switch applica
ti ons that help so lve industria l problems. 

One of the features describes how mercu ry 
swi tches help increase fo od productio n. 
Another describes a method of speeding del iv
ery o f office mai l. St i ll o ther features describe 
the use o f various types of swi tch ing mechan
isms used in model car racing, info rmation 
handling, projec to r app licat ion, crane opera
tion by remote control, Hi-Fi appl ication, 
signal device on process cycl ing, flu id flow 
control, a t imer appl ication and weld contro l 
instal lation. An appl icat ion is described where
by sl ides can be converted into " movies". 

Circle Reader Service Card No. 91 

Alec Catalog 
A 12-page ca talog fea tu ring design ideas fo r 

engineers has j us t been published by A lco 
Electronic Products Inc., lawrence, Mass. The 
catalog features an expanded section fo r min
iatu re elect ronic sw tiches, miniature remo te 
cont ro l relays, m iniarure readout indicators and 
pi lo t l ights, min iature ceramic term ina l strips 
and machined alum inum knobs. Each product 
sect ion has comp lete listings and pri ces di 
mensioned drawings and engineering specifi-
ca tions. 

Circle Reader Service Card No. 92 

Analog Computer Brochure 
A 16-page brochure is availab le from GPS 

Instrument Co. Inc., Newton, Mass., on their 
200T high speed compu ter. The computer fea
tu res al l so lid state cons truction wi th un
equalled bandwidth, according to the firm. 
The il lus trated brochure includes general de
scr iption o f the entire sy5tem as we ll as the 
detai ls on key components such as: In tegrator 
Networks, Opera t ional Amp l i fiers, Compara
tors, Function generato rs, controls, address ing 
systems, patch netwo rks and the l i ke. 

Circle Reader Serv ice Card No. ·93 

INFO RMATION D ISPLAY, M arch/April 1968 

Product Reference Guide 
An updated 6-page Product Reference Guide 

covering the company's line of h igh intensity 
hght sources, elect ronic accessories and related 
prod ucts has been published by PEK, Inc., 
Sunnyvale, Cal if. 

The new two-colo r publication offers both 
general and techn ica l informat ion on the fi rm's 
mercury and xenon short arc and flash lamps, 
mercury capi llary lamps, power supplies, pulse 
genera tors and lamp housings. 

In addition to app lications information on 
the complete line of products, a new section 
outlines PEK's capab ility in the design and 
production of complete electronics systems 
custom-engineered to lamp-oriented appli
cat ions. 
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Contours of Prism 
Deflecting Cam 

Capabi l i ties o f electronic data process ing 
and N/C in the generation of precise contours 
is i llustrated by th is prism defl ecting cam fo r 
spectral ana lysis manufactured by Cam Tech
no logy Inc., Elmsford, N.Y. Co mupter tech
niques were employed to accommodate an 
unusual type o f follower l inkage so that opti
cal scanning would deflect a m irror or prism 
used as a mirror. Difficult i f not impossible to 
make by convent ional cam generating systems, 
the mul tiple revolu t ion cam was a straight
fo rward task fo r CamTech's N/C pro totype 
faci l i ti es. l ead time was signi fi cantly reduced 
by the eliminatio n of con ventional manual 
procedu res including the compilat ion of o rdi 
na te tables, hand machining and hand finishing. 
Computed de, ig n was put on tape to contro l 
the continuous path numerical facilit ies with 
appreciable savings in time and the elimina
tion of special tool ing costs. 
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Disc Pack Brochure 
Memorex, Santa Clara, Calif., offers a com

plete brochure on thei r new Mark I disc pack, 
basically an assembly of six discs providing 
10 recording surfaces and enclosed in a heavy
duty dust p10of container. It is mechanically 
and operat ionally compatible with most ex
ist ing disc drives including the M emorex 630 
Series. It can be used wi th drives that record 
on 100 tracks per recording surface, such as 
the IBM 1311, or with h igher densi ty d rives 
such as the IBM 2311 , whi ch records on 200 
tracks. 
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Decade/ Display Module 
A da ta sheet describing Models D-100 and 

D-101 decoding d isplay modu le is available 
from In tegrated Circui t Electronics Inc., Wal
tham, Mass. The unit provides decimal readout 
on the fami liar cold-cathode neon tube. It 
accepts 4-l ine 8421 BCD code at typical I.C. 
logic levels. Readou t is clear and provides 
minimum center- to-center spacing in mult i
decade arrays. Model D-101 is iden tical to the 
D-100 except that it includes a decimal po int. 
Advantages are said to includ e interchange
ab ili ty with a w ide variety of co mpetitive 
models; plastic encapsulated case; no moving 
parts nor lamp fi lamen ts; req uires no code 
converter- accepts both 4-line and 8-l ine BCD 
code. 
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The new FERRANTI MICROSPOT ANA LYSER 
is a versatile instrument d esigned to measure 
the resolution of Cathode Ray Tubes by four 
different methods : SPATIAL FREQUE NCY, 
TWO SLIT LINE WIDTH, HA LF POWER LINE 
W IDTH , INTENSITY DIST RIB UTIO N 
AC ROSS THE SPOT. 
The instrument is suitable for measurem ents 
on CRT's with line widths f rom 0·00 03in . to 
0 ·1 in. (n M ICRONS to 2 ·5mm ) . It can also 

be used to measure deflection system linearity, 
phosphor noise, phosphor persistence and 
build-up. Other applications are system 
alignment and as a t ravelling microscope. 
The unit is complete with pow er supply ; 
output can be displayed on any oscilloscope. 
The FERRANTI M ICROSPOT ANALYSER is 
invaluable to manufacturers and users of high 
acc uracy Cathode Ray Tubes and systems. 
Please write for full technical specification to:-

FERRANTI lTD., ElECTRONIC DISPlAY DEPT 
Gem Mill , Chadderton, Oldham, Lancashire, England 

U.S.A.-FERRANTI ElECTRIC INC 
East Bethpage Rd., Plainview, New York 11803. Tel: 516 293-8383 

CANADA-FERRANTI-PACKARD ElECTRIC liMITED 
Industry St., Toronto 15, Ontario. Tel: 762-3661 

FERRANTI 
First into the Future 
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Magnetic Shielding Material 
Technical data on new Shildmu 30 CU mag

netic shielding material fo r full-spect ru m sh ield
ing of sensitive elect rical and electronic com
ponents from 1 Hertz to 10 Gigahertz is given 
in bullet in available from Magnetic Metals 
Co., Camden, N.J. Bulletin shows how the new 
foi l shielding, available in either sheet or spool 
wound tape fo rm, can be cut easily wi th or
dinary scissors, and prices per linear foo t are 
included. 
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Mold Release Brochure 
A 4-page, 2 co lor brochure introduces a 

new concept in the mo ld release field, called 
FreKote-33 Releasing In terlace. D ifferent from 
conventional release agents, it fo rms a re
leasing surface that remains on the mold to 
produce successive releases and to assure no 
contamination of parts. Thermally stable to 
900" F., it is usefu l on a wide variety of ma
terials and molding processes. Prices of aero
sol and bulk are included, from FreKote, I nc., 
Boca Raton, Fla. 
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Photometers Catalog 
Pacific Photometric Instruments, Berkeley, 

Calif., announces a 4-page catalog which gives 
abbreviated specificat ions for the line of pho
tometers and cross-references for photomulti
p lier tubes and va rious housings. Various fil ter
photomultiplier comb inations are listed fo r 
measurements in the u l tra-violet and daylight 
regions of the spectrum. 
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Datatron Brochure 
Capabili t ies fo r producing low cost, h igh 

perfo rmance dig i tal data products, systems, 
timing instrumentat ion, and data t ransmission 
systems are described in a tw~leve page bro
chure from Datatron Inc., Santa Ana. Products 
descriptions include the firm's datacoupler, 
digi tal to analog converter, time code transla
to r/ generator, time code generators, time code 
translator, and tape search un its. Also shown 
are photos of key members o f the company 
with biographical sketches detail ing previous 
accomplishments in developing some of the 
nation 's largest and most sophisticated com
mercial and government instrumentation and 
control sys tems. 
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Two Graph Plotters 
Two graph plotte rs, designed to provide 

pi cto ri al hard-copy ou tpu t for SDS Sigma 
computers, are described in a new data sheet, 
64-26-03A, from SDS, Santa Monica. 

The graph plotters operate on the digital 
incremental principle and are drift-free. Two 
models offer a choice of drum widths: Model 
7530 with 12-in.-wide drum, p lot size o f 11 
in. by 120 ft., and incremental speed of 300 
steps per second; and Model 7531 with 30-
in.-wide drum, plot size of 29.5 in. by 120 ft., 
and incremental speed of 200 to 300 steps per 
second. 

The data sheet covers physical character
istics, operato r controls, operational features, 
and speci ficat ions for the two graph plotters. 
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Automatic Speech Generation 
A four-page brochure providing technical 

and appl icat ion information for two models of 
automated speech generation equipment for 
use in data processing, communications and 
instrumentation systems is now available from 
Cognitronics Corp., Mt. Kisco, N.Y. The bro
chure describes Models 631 and 632 which are 
engineered to provide a direct and f lexible 
means of machine-ta-man audio communi
cations. Vocabula ries up to 31 words are 
stored in the Speechmaker and spoken back 
either singularly or in any group sequence on 
command. Model 631 vocabulary selection 
is by means of individual switch closures for 
each of the t racks. Model 632 contains a bi 
nary decoding matrix which enables It to per
form vocabu lary selection from a standard 5-
bit binary code Both units contain a 3-in. 
photographic film audio memory drum w ith up 
to 32 tracks. The 632 has the capabili ty of 
mult iple, simulaneous variable ou tput using 
standard Cogni tronics mu ltip lexing electronics. 
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Executive Tape Preserver 
Data Sheet 

A l ine of Executive tape preserver containers 
is illustrated and described in 2-color 2-page 
Data Sheet 190, pub lished by Magnetic Shield 
div., Perfection Mica Co., Chicago. Included 
are dimentional drawings and a table l isting 
technical details. The Executive line stores and 
protects from full or part ial erasure, valuab le 
personal and business data comm itted to mag

net ic tape. 
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Improve Display Capability with Dial co Sub-Miniature 

92 

ILLUMINATED PUSH BUTTON SWITCHES 
and matching INDICATOR LIGHTS 

Dialco Switches and Indicator Lights provide almost limitless applications-are flexible in 
arrangement- economical in price-and feature high reliability. 

Switches are the silent momentary type-requiring 24 oz. (approx.) operating force. 
Contact arrangements a're: S.P.S.T., normally open or normally closed; S.P.D.T. two cir· 
cuit (one normally open, one normally closed). Ratings: 3 amps, 125V A.C.; 3 amps, 30V 
D.C. (non-inductive). 

The switch i·s completely enclosed and independent of the lamp circuit. The light 
source is the T-1-3/4 incandescent lamp, available in voltages from 1.35 to 28V. 
Switches are made for single hole (keyed) mounting in panels up to 3/16" thick 
and mount from back of panel in 1/2" clearance hole. Switch forms for dry 
circuits are also available. 

Other features include: 1/2" or 3/ 4" interchangeable caps, round or square, 
rotatable or non-rotatable, in a choice of 7 color combinations. 

See them at IEEE Booth 3H14 · 3Hl6 
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(WANT A CHANCE TO DISPLAY YOUR TALENTS~ 
THE DATA SYSTEMS DIVISION OF LITTON INDUSTRIES 

IS CURRENTLY OFFERING UNIQUE OPPORTUNITIES FOR 
INFORMATION AND SYSTEMS DISPLAY ENGINEERS 

•••••• WHAT YOU'LL BE DOING 

•••••• 
WHAT WE'VE DONE 

WHAT WE'RE DOING NOW 

LC-25, 25 Megacycle Radar Sweep Convertor 
This unit accepts radar sweep data from a 
Radar Azimuth Convertor. symbol position 
data from a computer. and converts these 
for application to a display console. The high 
speed capability of the unit. utilizing pri
marily integrated circui ts, permits display of 
high resolution sweeps at lower ranges than 
previously possible. with no switching dis
turbances. Current mode integrated circuits 
and Digital-to-Analog convertors are used. 

You will be involved in the design and development of advanced 
microelectronic display systems uti lizing multiple gun CRT 
techniques. Your assignments will include systems design, 
development of overa ll specifications, and advanced circuitry 
and electronics to meet the system requirements. For these 
projects we need graduate engineers with experience in high 
resolution cathode ray techniques, storage tube display equip
ment, scan convertor techniques and circuitry and application 
of microelectronic techniques to display equipment. 

The Data Systems Division is notable for the design and devel· 
opment of the highly mobile MTDS (Marine Tactical Data Sys· 
tern) and the ATDS (Navy Airborne Tactical Data System) for 
the E2A aircraft . We are engaged in the following systems 
work: air defense, air traffic control, command and control , 
data processing and display, reconnaissance, space informa· 
tion and surveillance. 

Typica l of current DSD proj ects are these adva ncements: 

Advanced Display Console 
The Advanced Display Console is a product 
of Litton's continuing program to develop a 
line of display modules. with which displays 
to suit the varied applications can be con
st ructed. Emphasis has been placed on 
standardization of components, reduction in 
weight and power, and advanced display 
techniques. Modules designed and con
structed include Radar Azimuth Convertor. 
Symbol Generators. Data Entry and Readout 
Units. and botli electromagnetic and electro· 
static CRT Display Units. 

Litton's Entry Query Control Console 
Designed as an interface unit for Litton's 
L·300 line of Microelectronic Computers. the 
EQCC replaces the keyboards ann push
buttons usually found on Computer·control 
consoles. With the advantage of being pro· 
grammable, it can be tailored to any type of 
operation or level of operator skilL It is com
pletely self contained, with microelectron 
symbol generator and microelectron power 
supplies. 

rn LITTON INDUSTRIES DATA SYSTEMS D IVIS ION 
Ill , _-,," "' O(I( IOfll{llifl' f:lll(lfrll-<'1' 
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New Lighting Concept 
Available from Western Indicator Co., Inc., 

So. El Monte, Calif., a catalog introduces a 
concept of indicator lights, edge-lighted panels 
and instrument lighting. The products fea
tured in this catalog are designed for use 
with a " Pogo" lamp which contains a ~pring 
loaded center contact, eliminating the re
quirement for moving contacts in the per
manen t ly mounted light socket assemblies. 

The product line is offered in a wide range 
of indicator light colors and lens cap styles. 
Lamps are availab le in both long-life and high 
brilliancy types, in rated voltages from 1.5 
through 28 and neon. 
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Captive Hardware 
An illustrated 8-page catalog describing the 

company's complete line of "Presserts", stain
less steel captive hardware for soft or thin 
metal panels, parts or chassis is now available 
from Precision Metal Products Co., Stoneham, 
Mass. 1 he publication lists seven types of 
captive fasteners that won't pull, push or 
torque out after simple press fit installation. 
These include flush , extension, self-locking, 
and floating nu ts to correct chassis hole mis
alignment. A wide range of stainless-steel 
studs is also shown. Full details on threads 
and sizes and other ordering information are 
also contained in this informat ive catalog. 
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Bimat Film Processing 
Equipment Brochure 

Mark Systems, Inc., Santa Clara, Calif. has 
publ ished a brochure that describes their 
line of equipment for photo processing using 
Eastman-Kodak Bimat Diffusion Transfer Film 
as the processing medium. Bimat processing 
allows the production, in minutes, of a simul
taneous positi ve and negative, either in the 
fie ld or at fixed base installations. 

While ready-to-use Bimat can be obtained 
from Eastman-Kodak, it is sometimes necessary 
to have an on-location ability to perform the 
chemical activation as needed. Equipment for 
such a requirement, called "presoaking" is 
included in the catalog, along with information 
about equipment for processing the film and 
for post-t reatment washing, drying, and fixing 
when archival permanence is desi red. Descrip
tive data and specificat ions are given for two 
different presoaker models, five different pro
cessor models, and one post-treatment ma
chine. 
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Illuminated Push Button Switches 
From Dialight Corp., Brooklyn, N.Y., catalog 

L-208 provides complete data, drawings and 
ordering information for 513 Series Momen
tary Action Switches with printed circui t 
termina ls. Described a re S.P.S.T., N.O.; S.P.S.T. 
N.C.; and two circuit (one N.O.; one N.C.) 
switches. The break occurs before make. 
Switch rati ngs are: 3 amps, 125V AC; 3 amps, 
30V DC (resistive load); operating force: N.O. -
20 ozs. approx.; N.C. - 10 ozs. approx. Button 
travel is 3/32". Designed for mounting from 
back of panel in V2" clearance hole-in panels 
up to 3/16" thick, these switches accommodate 
'h" or '/• " round or square push button caps 
-ratable or keyed Caps may be had with 
solid-co lors, or with black, gray o r white 
opaque sides wi th a colored face. Caps can 
also be furnished with underlying colored fi lter 
This would result in the complete lens cap 
or lens face being visible as white when not 
energized and in another color when the 
assembly is energized. Engraved and fil led 
digi ts, symbols or letters can be provided on 
lens caps. 
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Electro-Magnetic Numeric 
Readouts 

Two-page, two-color ca talog data fea turing 
a new product l ine of "C-Rite" burnout-proof 
1" and 11h", fu lly electro-magnetic, seven 
segment numeric readouts for contro l panels, 
instru ments, indoor and o utdoor commercial 
n um eri c displays and all industrial and military 
uses where maintenance-free display is re
quired, is available from the Componen ts 
Divis ion , James Electronics Inc., Chicago. 
Illustrated with model specification tables, 
technical notes and dimensional drawings, the 
new literature explains in detail the C-Rite 
segment which is readable in all light con
ditions from bright sunlight to d imly lit con
trol rooms. It cannot burn out o r fail as do 
light actuated systems. The C-Rite system is 
available for both momentry and memory 
latching operat ions, 6 12 and 24/28 vo lt drive 
with up to five digi t display assemblies made 
with assoc iated symbo ls. • 

Circle Reader Service Card No. 112 

INFORMATION DISPLAY, March/Apri l 1968 

ID Advertisers 

Adams Associates . ... 79 

Ball Brothers Research Corp ....... 15 & 21 

Benrus Technical Products Div . .......... 90 

Beta Instrument Corp ......................... 99 

Bur roughs Corporation ... .. ................ . 5 

california Computer Products, Inc ..... 67 

CBS Laboratories ... .. .... ......... ............. 9 

CELCO, Constantine Engineering 
Laboratories Co. .. .. ... .. ........ ..... 22 

Control Data Corp . ......... .. ....... Back Cover 

DATA Disc, Inc., Disp lay Div ............. 95 

Dialight Corp ...... ...................... 83 & 92 

Fairchild, Dumont Electron Tubes ... ... 17 

Ferranti Electric Inc ............................. 91 

General Atronics, Electronic Tube Div ... 65 

Houston Instrument, 
Div. of Bausch & Lomb ........ 13 & 14 

Hughes Aircraft Co., 
Vacuum Tube Products Div ............. 96 

IBM ........ ......... ........... ............ 10 & 11 

Information Control Corp . .................... 89 

Information Displays, Inc. ......... 77 

Information Internati onal ............. 49 ·54 

Instrumentation Marketing Corp. 87 

Keuffel & Esser Co . ... .......... ............... 24 

Kollsman Instrument Corp . .................. 16 

Litton Industries, Data Systems Div ... 93 

Litton Industries, Electron Tube Div. 73 

Lux Associates ................. .. ................ 81 

MacKenzie Laboratories 94 

Magnetic Radiation Laboratories, Inc ... 84 

Mast Development Co ........ ................. 87 

Milgo Electronic Corp. .......................... 7 

Oppenheimer, Inc . ................ ............ .... 85 

Packard Bell ........................................ 82 

Patwin Electronics .............................. .. 83 

Perfection Mica Co., 
Magnetic Shield Div .......... .. ............. 75 

Rauland Corp. , Special Products Div. .. 2 

Raytheon Company ...... · .............. 18 & 19 

Richardson Camera Company .............. 12 

Signa lite, Inc .................... ............... .... 20 

Stromberg-Carlson .......... .. .................. 27 

Switchcraft, Inc. .... ........................ 8 

Sylvania Electron ic Components, 
Electronic Tube Div . ........................ 23 

Syntronic Inst ruments, Inc ......... ........ 25 

Thomas Electronics ... .. ......................... 86 

Transistor Electronics Corp ................. 69 

Tung-Sol Div., Wagner Electric Corp ... 71 

Video Color Corp. ........... ..................... 89 

Welch Allyn, Inc . .. ......................... ....... 78 

IN FORMATION DISPLAY, March/April 1968 Circle Reader Service Card No. 114 95 

-



Hughes commercial scan con
verter systems are built 
around the strongest tubes in 
the business. Ours. 

There's a Hughes system 
for all phases of scan conver
sion . Slow scan to TV format. 
Raster scan to PPI. For use in 

The strong box. 

And its key. 
infrared, laser scanning read
out, and computer readout. 

Long storage time-meas
ured in minutes, not seconds. 
High resolution-700 to 1600 
TV lines per diameter. Simul
taneous write and read with
out crosstalk. 

The self-contained system 
features modular unit con
struction with all solid state 
circuitry, mounted on glass 
epoxy plug-in boards. 

Hughes offers basic sys
tems, readily adaptable to 
your special requirements. 

We'll build the system any way 
you want it. Most important, 
we'll build it around a Hughes 
scan converter tube. 

Write Hughes Vacuum Tube 
Products Division, 2020 
Oceanside Blvd., Oceanside 
California 92054. 

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

: HUGHES : 
I I 

L------------------J 
HUGHES A I RCRAFT COMPANY 

V AC UUM T U B E ~RODUCTa DIY. 
OCEANSID E . C ALI ,.ORNIA 
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