


































































































































































































INTERACTIVE CRT 
.TERMINAL SUPERVISES 
OTHER PERIPHERALS 

A logic partition ing system allows 
this programmable interactive CRT 

terminal to reserve ample computer 
time to supervise other peripherals 
in addition to its basic terminal func­
tion. Conrac Data Products Model 
480/25 is microprocessor based 
(6800), switchable to 9600 Baud 
and has RS232 or current loop in­
terfaces. It is fully buffered, stores 
and displays up to 25 BO-character 
lines, is modular and fully program­
mable. The cursor can be both ad­
dressed and sensed remotely. A 
26th line displays up to eight bright 

LA VEZZI SPROCKETS FIT THE 
SHAPE OF YOUR DRIVE IDEAS 

100 

When a requirement calls for mov­
ing perforated film, tape or charts, 
La Vezzi sprockets are specified 
where precise control of media 
movement is important. 

There are good reasons for it! 
La Vezzi sprockets are designed 
for accurate and dependable opera­
tion. For example: Minute details 
are strictly observed in tooth-to­
tooth accuracy. Each sprocket 
tooth is precision formed, exactly 

sized and freed of all burrs to 
maintain media integrity. The di­
ameter is cylindrically ground for 
good concentricity and abrasion­
free contact with the perforated 
media. 

Compare the reliability and accu­
racy of La Vezzi sprockets. They 
give drive designs an 
extra measure of 
confidence. 

CIRCLE 79 
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rectangles which are under program 
control and are generally used as 
status indicators. Add-on memory 

is expandable to 49K bytes and 
character sets are on plug-in 
PROMS. Comae Div., Comae Corp., 
600 N. Rimsdale Ave., Covina, CA 
91722. (213) 966-3511. Circle 207 

Bl -DIRECTIONAL TAPE 
CARTRIDGE FITS INTO 
SHIRT POCKET 

Data cartridge containing 140 feet 
of usable storage on computer 
grade magnetic tape measures just 
2.4 x 3.2 x 0.5 inches. Scotch 
brand bi -directional unit has holes 
provided in tape for beginning of 
tape, load point early warning, and 
end of tape sensing. A manually 
operated sliding tab provides file 
protect capability . The DC100A 
is a smaller version of the DC300A 
data cartridge. Mincom Div ision 
of 3M also provides the DCD-1 Data 

Cartridge drive using the new cart­
ridge, in applications which re­
quire a compact unit. It stores in 
excess of 100,000 bytes, recording 
at full width, and can be battery 
operated. 3M Co., Mincom Div., 3M 
Center, Bldg. 224-BW, St. Paul , MN 
55101. (612) 733-4518. Circle 203 



PICTURE SYSTEM 2 

EXPANDS GRAPHICS 

Evans & Sutherland Computer Corp.'s 
Picture System 2 can expand graphic 
application areas by providing faster 
update rates, increased I ine presenta­
tion (21,500 lines per 30th of a sec­
ond), and a CRT display of 7000 
characters per 30th of a second. Ad­
ditional line textures, 64 levels of 
intensity and depth cueing are all 
features of the Picture System 2. 

A high speed, microprogrammed 
Picture Processor allows for rapid 
hardware transformation, clipping 
and viewport mapping of two-, three­
and four-dimensional (homogenous) 
coordinate data to provide realtime 
perspective display of complex ob­
jects. 

A refresh controller allows data 
segmentation in refresh memory and 
independent update of selectable por­
tions of the refresh memory, to in­
creasing the throughput of the sys­
tem . 

A standard system, consisting of 
a picture processor, picture system 
memory, refresh controller, line gen­
erator, character generator, picture 

display, data tablet and work stations 
is priced at $65,000. Included in the 
price is the Fortran-callable Graphics 
Software Package. Evans & Suther­
land, 580 Arapeen Dr., Salt Lake 
City, UT 84108. Circle 267 

ALL KINDS OF 
TELEPRINTERS 

Extel will exhibit examples of its 
line of teleprinters. Included are: 
Model B305PS, an electronic ASA 

impact dot matrix printer with 5 
level code, up to 30 char/sec. speed, 

.Paper tape punch and reader and 
an electronic editable memory of 
up to 8000 characters. Model B208L, 
an electronic KSR impact dot matrix 
printer with 8 level code, up to 30 

char/sec. speed. Model AH, Receive­
only impact dot matrix printer, with 
5, 6 or 8 level code, up to 30 char/ 
sec. speed. and Model B400, Re­
ceive-only paper tape punch, featur­
ing a quiet long-life punch mecha­
nism, 5, 6, or 8 level code and serial 
or parallel bit interface. Extel Corp., 
310 Anthony Trail, Northbrook, IL 
60062. (312) 564-2600. Circle 220 

PRINCETON ELECTRONICS 

TO DISPLAY EQUIPMENT 

The Princeton 801 graphic com­
puter terminal and PEP-400 image 
storage and scan converter termin­
als use the company's proprietary 
Lithocon silicon storage tube. The 
801 is a stored image computer ter­
minal that displays an unlimited 
amount of flicker-free information 
and features selective erase and 
large bright displays. The scan con­
verters are used for display refresh 
memories and for storing and dis­
playing images in slow scan and 
frame grabbing applications. Prince­
ton Electronic Products, Inc., P.O. 
Box 101, North Brunswick, NJ 
08902, (201) 297-4448. Circle 244 

MDB SYSTEMS presents ... The Printer Connedion 
From DEC's PDP-11 &. 8*, Data 
General NOVA*, Interdata and 
Hewlett Packard 21MX Com­
puters, Plus the DEC LSI-11 
Microcomputer to these pop­
ular model Line Printers: 
DEC LA 180 · Centronics · Data 
Printer · Data Products · Data 
100 · Mohawk · Printronix ·Tally 
New! Diablo 2300 Series 

D Low-cost line printer 
controllers 

D Completely software 
transparent to host computers 

D Runs host computer 
diagnostics 
MDB Systems controllers 

provide user flexibility in line 
printer selection with no change 
in host system software. Just 
plug-in the MDB module and 
connect your line printer. Each 
controller is a single printed 

circuit board requiring one 
chassis slot. Fifteen foot cable 
length standard. 

Transparent to the host com­
puter, the controller is completely 
compatible with diagnostics, 
drivers and operating systems. 
Operation and programming 
considerations are exactly as 
described by the host computer 
manufacturer. 

See us at the National Computer Conference 

More than three dozen 
computer-to-printer controller 
combinations are available from 
MDB Systems as well as modules 
for other compatible parallel 
interface printers. 

A long-line parallel operation 
option is available for most 
printers permitting full speed 
operation up to 3000 feet. 

MDB Systems has an exten­
sive repertoire of general purpose 
logic modules, device controllers 
and accessories for the com­
puters listed. Your inquiry will 
receive a prompt response. 

MOB SYSTEMS, INC. 

1995 N. Batavia St., Orange, California 92665 
714/998-6900 TWX: 910-593-1339 
"TMs Digital Equipment Corp. &. Data General Corp. 

CIRCLE 14 FOR DEC; 15 FOR NOVA; 16 FOR INTERDATA; 17 FOR LSl-11; 18 FOR HP. 
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A Total Syste 

KERONIX IDS - 16 MINICOMPUTERS 
A 16-Bit Full Parallel Synchronous, High-Speed 

General Purpose, Mini Computer 

e INSTRUCTION SET, 1/0 INTERFACE & MEMORY 

INTERFACE COMPLETELY COMPATIBLE WITH 

NOVA™ SERIES OF MINI COMPUTERS 

e ADDRESS UP TO 65K (Without the Use of Costly 

Memory Management) 

e HINGED FRONT PANEL WITH FRONT LOADING 

CIRCUIT BOARDS 

e POWER FAIL & RESTART- STANDARD 

e FOUR 16 BIT ACCUMULATORS 

e 800, 1000, or 1200 NANOSECOND MACHINE 

CYCLE TIME USING ONE BOARD CPU'S 

e 4,8 , 10,130R17SLOTCAPACITY 

e INTEGRATED MSI & LSI CIRCUITS THROUGH· 

OUT. TRI -STATE ELEMENTS ARE USED FOR ALL 

1/0 & MEMORY LINES 

e FORCED-AIR COOLING (UP TO 4 COOLING FANS) 

e POWER SUPPLY IS MODULAR FOR EASY SER­

VICING & PROVIDES UP TO 50% MORE POWER 

THAN COMPARABLE UNITS 

e MANY OPTIONAL FEATURES AVAILABLE 

e EXTENSIVE SOFTWARE AVAILABLE 

e LOANERS AVAILABLE ON OUR ONE-YEAR 

WARRANTY 

LOOK FOR OUR COMPLETELY INTELLIGENT 
KE RON IX MODEL KX-8000, COMING SOON! 

For more extensive information on our IDS-16, please con­
tact us directly . 

KERONIX ADD-IN MEMORY PRODUCTS 
4K, SK, And 16K Words 

PLUG COMPATIBLE CORE MEMORY SYSTEMS 

e P-3 SERIES ... FULLY COMPATIBLE WITH DATA 

GENERAL NOVA™ 1200& Dcc™-116 

e P-4 SERIES ... FULLY COMPATIBLE WITH DATA 

GENERAL NOVA™ 800, 820and840 

• P-5 SERIES ... FULLY COMPATIBLE WITH DATA 

GENERAL NOVA TM 2 SYSTEMS 

e I SERIES ... FULLY COMPATIBLE WITH INTER­

DATA TM 70, 74 , 7/16, 7/ 32 SYSTEMS 

e D SERIES. FULLYCOMPATIBLEWITHPDP-11™ s 

e J-1 SERIES ... FULLY COMPATIBLE WITH MICRO· 

DATA™ 800 AND CIP™ 2000 

e J-2 SERIES .. . FULLY COMPATIBLE WITH MICRO· 
DATATM 1600 

e G SERIES ... FULLYCOMPATIBLEWITH 

PRIME TM 100, 200, & 300 

e E SERIES .. . FULLY COMPATIBLE WITH PDP™ 

SE, F, M, AND A 

IN ADDITION TO THE ABOVE, KERONIX MANU­
FACTURES ADD-ON MEMORIES, OEM MEMORIES, 
AND CUSTOM MEMORIES 

ONE-YEAR WARRANTY 
WITH ALL KE RON IX MEMORIES 

TM Trademarks registered by Data General Corp ., D igital 
Computer Controls, Inc., Interdata, Digital Equipment Corp ., 
Microdata, Cincinnati Milacron , and Prime. Endorsement of 
Keronix products not to be implied . 



ms Capability 

VIDEO DISPLAY TERMINAL 
KERONIX MODEL K-4000 

e FULL KEYBOARD (Optional 10-Key Pad Available) 

e HIGH RESOLUTION, NON-REFLECTING SCREEN ; 

9" X 7" (12" Diagonal); SWIVEL BASE; EASY 

VIEWING UP TO 10 FEET; BRIGHTNESS CON ­

TROL; REVERSE VIDEO (Black Characters on 

White Background, Selectable) 

e 80 CHARACTERS PER LINE, 25 LINES, 2000 

CHARACTER DISPLAY; STORE UP TO 51 LINES 

& 4080 CHARACTERS; BLINKING CHARACTERS 

AT 3Hz RATE 

e CURSOR CONTROL (Non-Destructive) 

e INTERCHANGEABLE WITH TELETYPE 

USES STANDARD ASCII CODE 

e INTERNAL POWER SUPPLY; RUNS OFF A SIN ­

GLE 15" X 15" P.C. BOARD 

• VARIABLE BAUD RATE (75 to 9600 Bits Per 

Second); 10 OR 11 BIT CODE 

e ODD OR EVEN OR MARK PARITY 

e EITHER EIA OR 20 MA CURRENT LOOP 

LOOK FOR OUR COMPLETELY INTELLIGENT 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1/0 AND PERIPHERAL CONTROLLERS 
FOR KERONIX IDS 16 COMPUTERS 

ANO NOVA™ SERIES OF COMPUTERS 

1007 

1008 

1010 

1011 

1012 

1016 

1023 

1034 

1038 

1046 

1146 

1054 

1060-4 

1/0 BOARDS 

REAL TIME CLOCK 

TTY INTERFACE 

PAPER TAPE READER CONTROL 

PAPER TAPE PUNCH CONTROL 

CARD READER CONTROLLER 

EIA INTERFACE 

LINE PRINTER CONTROLLER 

MUL Tl-PROCESSOR COMMUNICATIONS 

ADAPTER 

DISK CONTROLLER 

FLEXIBLE DISK CONTROLLER 

EXTENDER BOARDS 

FOUR LINE ASYNCHRONOUS MUL Tl­

PLEXER FOR FOUR EIA STANDARD 

LEVEL LINES (MUX) 

e 1060-8 MUX FOR EIGHT EIA STANDARD 

LEVEL LINES 

IN ADDITION TO THE ABOVE, KERONIX MANUFAC­
TURES ADD-ON MEMORIES, OEM MEMORIES, AND 
CUSTOM MEMORIES 

ONE YEAR WARRANTY ON ALL KERONIX 10 
PERIPHERAL CONTROLLERS 

TM Trademarks registered by Data General Corporation 
Endorsement of Keronix products by Data General not to 
be implied. 



TELEPRINTER SUSTAINS 
1200 BAUD LINE RATE 

A 132-column teleprinter that sus­
tains a full 1200 baud line rate has 
been added to Tally's line of serial 
printers. Model T-1612 is available 

acters/second, uses an internal micro­
processor that computes the shortest 
distance to the next print point. Stan­
dard features include switch select­
able baud rates from 300 to 9600, 
parity checking, unattended opera-

tion, half or full duplex operation, 
1 K-byte character buffer and three 
serial interface connections. Tally 
Corp .. 8301 S. 180th St., Kent, WA 
98031. Circle 250 

INTERACTIVE TERMINAL 
CAN ACCOIVlODATE 
132 COLUMNS 

By eliminating much of the data re­
formatting required by displays li ­
mited to 80 columns, a new interac­
tive terminal, which can accomo­
date 132 columns, can provide 
savings in printout, processing, com­
munication and programming time. 
Heart of the Datagraphix® 132A 
is the Charactron® CRT. It has the 
inherent advantage of instantly 
generating high quality alpha­
numeric characters and symbols. 
Character generation time rema ins 
independent of character complexity. 
Microprocessor controlled, the Data­
graphix 132A offers a 96 upper and 
lower case ASC 11 character set, a 60 
or 120 line buffer, cursor control , 
single line editing, tabbing, scrolling, 
multiple asynchronous transmission 
modes at 110-9600 bps in full or 
half duplex, and RS232C output to 

132 column /serial printer. Initial 
price is $3950 for the Basic 8k unit. 
Datagraphix, Inc .. P.O. Box 82449, 
San Diego, CA 92138. (714) 291 -
9960. Circle 225 

MICRO-BASED DIGITIZER 
PREPROCESSES DATA 

An 8080 microprocessor in Summa­
graphic's digitizer preprocesses all 
data which frees the user from pro­
gramming his own computer . The 
digitizer can be modified to accept 
custom firmware . Current board 

level firmware includes : relocatable 
origin, Binary/BCD conversion, metric 
output, incremental operation, scaling, 
rotational correction, area calculation, 
distance measurement and angle cal­
culation. Summagraphics Corp., 35 
Brentwood Ave,. Box 781 , Fairfield, 
CT 06430. Circle 254 

STATE-OF-THE-ART PROFILES 

Those of you who have the responsibility of determining 
what your company or division will be developing, market· 
ing and financing three to five years from now worry about: 
•How well protected will the products be you plan to 
introduce? 
• H.ow effective will your proprietary position be on your 
planned new product? 
•What early-warning procedures can you set up or pursue 
to anticipate competition for these products? 
•How can you identify your competition before they intro­
duce their new products? 
•How can you tell what known or unknown competition is 
doing now? 

Your economic strength as a company rests largely on 
your technological base. And your technological base is a 
function of your technical know-how, your patents and your 
knowledge of what your competition is doing. 

If you're in research, development and design, you need 
to know the prior art and who owns it. 

If you're in marketing management, you need to know 
who else may enter your markets with competitive products. 

If you're in top management, you need to know how 
much money - if any - should be rele,ased for research , de­
velopment and marketing programs. 

To assist you in answering these questions, Benwill Pub­
lishing Corporation in conjunction with Technocast, Inc. of 
Washington, DC, publishers of Technocast ™ Reports is 
introducing a new service. Using a unique computer program 
and comprehensive data bases, we can provide you with the 
names of potential ly competitive companies and the patents 
they hold. And we can deliver all of this on almost any clear­
ly well-defined single subject for a low, low base cost of $350. 

All you need do is identify the specific subject of your 
interest and give a degree of specificity that will allow ou r 
computers to discriminate among the thousands of subjects 
within our data base. 

Want more information? 
Call us and ask for the Benwill/Technocast Service Bureau . 

BENWILL/TECHNOCAST 
Boston Office: 167 Corey Road, Brookline, MA 02146 (617) 232-5470 
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The No-Language: 
a modest proposal 
Though it's the child of computer science, the microprocessor now 
also belongs to logic designer, whose training, techniques and re­
quirements are different from those of computer people. The third 

revolution is more than just a new chip; it is also a new user group 
of people who must use that chip. 

Circuit designers' stock-in-trade is chips - hardware. We make 
signals flow from chip to chip; the microprocessor lets us perform 
this task with small static charges rather than wire and wrap. In 

the microprocessor our signals travel between registers; internal registers are lettered (A, X, PC, etc.) and ex­
ternal ones are numbered (0000 to FFFF). 

As we learn to use the microprocessor, we discover two annoyances. First, there is no simple way to tell 

the microprocessor what to do next. Second, there is no simple way to keep track of register numbers -

when we use registers in a complex sequence, they grow hopelessly tangled. 

To solve the first problem' in part, computer people have devised what they term "language." But their 

"machine language" or "object language" uses impossible-to-remember microprocessor code numbers. Their 

"assembly language" uses confusing and inconsistent 3-letter "mnemonics" (a work from Greek, probably 

meaning "difficult to remember"). They also have "higher-level" and "applications-oriented" languages, but 

there's currently some question as to how appropriate those languages are for some microprocessor based 

systems. 

Computer people do have something explicit, easy to remember and universal, but they are coy about it 

- they don't even call it a language, and they haven't named it. In their instruction-set tables, they include 

a column, either labeled "operation," "functions," "description" or "Boolean arithmetic operation," or else 

unlabeled. The column succinctly states, in engineering terms, each possible signal transfer and operation. 

This is the language for circuit designers. Because of neglect it needs a little pruning and bolstering, but 
it is all there, immediately available and useful. Perhaps the IEEE should convoke a standardizing conference 

of users to ensure that this "no-language" becomes universal for all current and future microprocessor chips. 

The no-language also needs a new keyboard - one about the size of a typewriter/hex keyboard combina­

tion. Each key would signify either a register name or an operation symbol; to write a program you'd vis­

ualize what you want a signal to do next and then push the corresponding keys. Until such a special key­

board becomes available, you could assemble one from standard components. 

digital design MAY 1977 

Karl V. Amatneek is president of KVA Associates, Wyndmoor, PA, 
consultant at Hahnemann Medical College, Philadelphia, and chair­
man of the Philadelphia IEEE section's Committee on Professional 
Update. Next month, he'll propose one way of dealing with the 
second problem he's cited here. We will be pleased to provide space 
for opposing views. 
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We helped Stanford score 
a win against slow delivery 

of minicomputer disk storage. 
When Stanford University's School of Earth 

Sciences needed a fast large-file disk system for 
its PDP-11/34 application, it found that the 
minicomputer manufacturer couldn't deliver. 

That's when Professor Jon Claerbout 
began looking for other alternatives. 
And that's when we proved our capa­

bility to deliver the right system in 
just 30 days ARO. 

But quick delivery wasn't the 
only reason the Stanford group chose 

our 300 Mbyte system for geophysical 
signal processing. In the words of Re­

search Assistant Bob Mathews, "The 
System Industries disk is considerably 

faster at swapping full-size core images 
than most disks available." 

Responsive delivery and unmatched per­
formance per dollar. Two good reasons why 
System Industries has become the largest inde­
pendent supplier of minicomputer disk systems. 

We intend to maintain this dominant po­
sition because of a third good reason-total 
software support. 

Whether you're using UNIX like the group 
at Stanford, or any of the minicomputer manu­
facturer's OS software (e.g., RSX-llD, RS/TS, 
MRDOS, RSX-llM, etc.), you can count on 
System Industries software know-how to opti­
mize your system performance. 

Put us on your team, and we'll help you 
score wins with fast delivery, unmatched 
price/performance and total software sup­
port. Contact the System Industries repre­
sentative in your area, and start winning today. 

Systemli'ndustries 
an equal opportunity employer 

535 Del Rey Avenue • Sunnyvale, CA 94086 

Boston: Stu Oremland, (617) 492-1791. New York: Ron Caruso, (201) 461-3242 ; Bob Geise, (716) 385-3021; Al Levine, (516) 299-4272; 
Paul Margolin, (201) 694-3334. Washington, D.C.: Dave Jenoff, (202) 337-1160. Cincinnati: Gary McCabe, (513) 661-9156. LosAngeles: 
Steve Pricer, (714) 752-8904. Houston: Stan Coffee, (713) 465-2700. Sunnyvale HQ: Jim Winkel , Lynne Hodges, (408) 732-1650. Canada: 
Jim Tomkins, (416) 624-0320. United Kingdom: Pip Smith, Chris Ibbott, (4862) 70725. 
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GRINNELL DISPLAYS: 

Complex color Imaging .. . 
graphics . .. grey scale ... basic 
black and white: our 100% solid 
state graphic television display 
systems can be matched to your 
computer display requirement, 
easily and economically. 

And, they're Intelligent. Power­
ful instruction sets minimize soft­
ware overhead, simplify program­
ming and eliminate the need for 
complex macro-instructions and 

high order programming 
languages. 

Further, every Grinnell system 
includes a standard computer 
interface, full alphanumerics and 
graphics, 4K MOS random access 
refresh memories and your choice 
of standard resolutions: 256 x 256, 
256 x 512 or 512 x 512. Plug­
compatible interfaces for most 
minicomputers are available, 
along with a large number of 

operating options. All systems 
drive standard TV monitors. 

So, before you make any de­
cision about computer display 
systems, talk to the Grinnell ex­
perts. Our engineers have been in 
the display picture longer than 
most, and their experience shows. 
Complete operating systems start 
at $5,700, and quantity discounts 
are available. For detailed specs 
and/or a quotation, call or write. 

s 
2986 Scott Boulevard, Santa Clara, California 95050 (408) 988-2100 
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