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THAT 15
ADAPT-A-PATH?

Adapt-A-Path by General Automation is a
new line of Computer Numerical Controls
(CNC) systems that can increase machine
productivity, deliver a finished product

of higher surface quality, and allow you to
change functions without expensive
hardware redesign. All at a cost less than
conventional NC systems offering far

less capability.

In addition, the Adapt-A-Path CNC family
lets you choose from the broadest range of
systems available today. Everything from
basic positioning control systems,

turning control systems, milling machine
control systems, and machining center
control systems. In fact, Adapt-A-Path
systems cover approximately 95% of all
machine tool functions.

If these sound like bold claims, you're
right. Because when you’re competing with
some of the biggest and best known
conventional control manufacturers in the
business, you had better have something
superior to what's available. And, that's
just what Adapt-A-Path is.

Consider this. General Automation
pioneered the development of Computer
Numerical Controls and in fact, offered the
first commercially available CNC to
American industry. Today’s Adapt-A-Path
systems reflect the experience that
resulted from our long involvement in
developing custom numerical controllers
for our industrial users and machinery
manufacturers.

Our design criteria was to use off-the-shelf,
field proven computer hardware and
major new software developments. The
resulting systems provide maximum
flexibility. In other words, the same
hardware serves as the foundation for all
Adapt-A-Path systems. Only the

software changes.

Stated simply, Adapt-A-Path is better than
any other control systems around. But,
don’t take our word for it. Read through the
following pages and then compare.

We think you’ll agree. Adapt-A-Path makes
all other controls obsolete.
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CHECK THESE
FEATURES

YUnparalleled Surface Quality

If surface quality is vital to your work,
Adapt-A-Path makes it better than ever.

A new concept of path generation called
Adaptive Trajectory Generation features
an inherent smoothing capability which
eliminates surface imperfections due

to unmatched or inbalanced servo systems.
This results in unparalleled surface quality
and dynamic path accuracy.

Wore Machine Output

All Adapt-A-Path systems are fully buffered
and machine control is directly from high
speed computer memory. This allows

for independent operation between the
data input device and the machine

control signals.

)/Part Program Storage

Single or multiple programs may be stored
in the system and called out when
required. This completely eliminates the
repetitive usage, handling, loading,
rewinding, and reading of paper tape.

Waximum Machine Performance

Adapt-A-Path systems are designed to
obtain maximum performance from the
machine. Control signals are matched
exactly to the performance characteristics
of a machine’s drive system. As a result,
machines are able to realize the maximum
production capabilities for which they
were mechanically designed.

)/Economical Expansion

Adapt-A-Path systems can grow modularly
from very small control tasks to large
supervisory direct control systems. You buy
only the system you need —when you
need it. Should you have to expand
functions, you merely add the appropriate
software, memory capacity and new
function plug-in modules to do the job,
without costly redesign of your

entire system.

)/Remote Buffer Storage

All Adapt-A-Path systems have the
capability of receiving data from either a
remote distributor or a data processing
facility. This means that tape handling may
be completely eliminated on the shop
floor thus assuring management and
manufacturing control of part production.

ero-Way Communication
Unlike conventional systems with their
“Behind the Reader (BTR)"’ approach to
DNC, Adapt-A-Path is the only family of
systems in its price range which offer the
capability of true two-way dialogue
between the machine on your shop floor
and your management information system
or data processing equipment—a major
step toward total shop automation.

)/Program Format Compatible With
Many NC Systems

Adapt-A-Path systems have the ability to
accept and use programs from many
different types of conventional machine
controller formats. This unprecedented
flexibility eliminates the time needed to
retrain programmers and operators as well
as the problem of having to maintain a
library of expensive post-processor
programs.

)/Reliability and Maintainability

Adapt-A-Path systems use our field proven
SPC-16 minicomputer, the most powerful
in the industry. The power of this machine
allows us to do complex functions in
software whereas competitive systems
require complicated special purpose
circuitry. As a result, fewer printed circuit
boards and less wiring is required. This
allows for a completely modular design and
construction making installation and
maintenance much easier.

)/Low Cost

For the first time, the advantages of true
computer control are no longer a luxury.
Adapt-A-Path CNC systems are priced
competitively with conventional

control systems.
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POSITIONING
CONTROL SYSTEAIS

Adapt-A-Path Positioning Control
Systems are designed for applications
where production requires high feed
rates and accurate positioning. These
include applications such as insertion
machines, drilling machines, boring
machines, punch presses and wire
wrap machines.

Hardware Features

= 2 axis positioning control with third
axis up-down control to stops.

= Optional additional axes with closed
or open loop positioning.

= Standard resolution of .0001 inches
or .001 millimeters from optional
or customer provided feedback
transducers. (Optional 5 digit
resolution as required.)

= Feed rates limited only by the
machine characteristics.

= Feed rate override from 0 to 150%
(may be eliminated if not required.)

= Multiple block buffer which allows
independent operation between
input and active block.

= Sprocket drive photoelectric tape
reader with 772" reels.

= Auto, single block or manual mode
selection.

= Block delete.

= Optional Stop.

= High, medium and low jog ranges
(scaled by feedrate override.)

= Incremental jog of 1, 10, 100 and
1000 system increments.

= Three mode control initialization—
GRID SET, ZERO SET and HOME.

= System status display indicators.

= 0to =10 volt (10 milliamps) velocity
reference output per axis.

= Totally sealed enclosure with
double wall heat exchanger.

= Power input 115/230 volts (=10%),
single phase, 47 to 63 Hz.

= 32 relay driver outputs are included
in this basic system for driving
customer magnetics with expansion
in groups of 32. These are rated to
drive conventional 28 volt dc relays
up to 200 milliamps.

16 machine status inputs are
provided. These accept contact
closures from the customer
magnetics. Additional inputs may
be added in groups of 32.

Lead screw error compensation
(when required).

A complete set of diagnostics verify
the operational integrity of the
control hardware.

Complete parameter display and
MDI data entry via optional CRT
and keyboard.

Optional part program buffer
expandable in increments equal to
66ft of Part Program Tape.
Optional high level AC inputs for
sensing 110 to 220 volt signals for
customer equipment.

Optional part program editing.
Optional plug-in communications
interface for remote part

program entry.

Optional punched paper tape output
for permanent record.

Optional high level AC drivers are
available (110/220 volt, 5 amp
maximum).

Programming Features

Absolute or incremental
programming (g90, g91).

Leading or trailing zero suppression.
Departure range to 99.9999 inches
or alternately 999.999 millimeters.
Tape selectable position

preset (g92).

Automatic format selection. Accepts
either EIA tape code RS-244 or
ASCIl tape code RS-358.

Parity and data validity check.
Format n4, g2, x+2.4, y+2.4, s2, {2,
m2 (f 3.2 when required).

Program control codes, m00, mO1,
mO02 and m30.

Programmable lead screw backlash
takeup (when required).

Optional format compatibility with
most standard tape formats.

Step and repeat functions (when
required).

Tape selectable mirror image
(when required).

Canned cycles when required

(980 series).

Special canned cycles (when
required).
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LATHE CONTROL
SYSTEd

Adapt-A-Path Turning Control

Systems are designed for applications

where production requires high feed
rates and smooth and accurate
continuous path contouring. These
include applications such as
horizontal and vertical chuckers,
engine lathes and vertical boring mills.

Hardware Features

Two axis turning control with linear
and circular interpolation.
Optional additional axis for u and
w axis control.

Optional thread cutting. Program-
mable lead range from .00001 to
9.99999 inches per revolution.
Automatic Turret Control.
Standard resolution of .0001 inches
or .001 millimeters resolution

as required.

Feed rates limited only by the
machine characteristics.

Feed rate override from 0 to 150%.
Multiple block buffer which allows
independent operation between
input and active block.

Sprocket drive photoelectric tape
reader with 7%2" reels.

Auto, single block, or manual mode
selection.

Block delete.

Optional stop.

High, medium and low jog ranges
(scaled by feedrate override).
Incremental jog of 1, 10, 100 and
1000 system increments.

Three mode control initialization—
GRID SET, ZERO SET and HOME.

System status display indicators.

0 to +10 volt (10 milliamps) velocity
reference output per axis.

Totally sealed enclosure with
double wall heat exchanger.

Power input 115/230 volts (=10%),
single phase, 47 to 63 Hz.

32 relay driver outputs are included
in the basic system for driving
customer magnetics with expansion
in groups of 32. These are rated to
drive conventional 28 volt dc relays
up to 200 milliamps. These may

be used for spindle speed control,
turret selection and miscellaneous
machine control functions.

16 machine status inputs are
provided. These accept contact
closures from the customer
magnetics. Additional inputs may
be added in groups of 32.

Optional D/A spindle speed control.
0 to =10 volt RPM reference signal.
A complete set of diagnostics verify
the operational integrity of the
control hardware.

Complete parameter display and
MDI data entry via optional CRT
and keyboard.

Optional part program buffer
expandable in 66 foot increments.
Optional high level AC inputs for
sensing 110 or 220 volt signals from
customer equipment.

Optional part program editing.
Optional plug-in communications
interface for remote part

program entry.

Optional punched paper tape output
for permanent record.

Optional high level AC drivers are
available (110/220 volt, 5 amp
maximum).

Programming Features
= Absolute or incremental

programming (g90, g91).

Leading or trailing zero suppression.
Departure range to 99.9999 inches
or alternately 999.999 millimeters
(optional 7 digit departure as
required).

Arc center offset range to 99.9999
inches or 999.999 millimeters.
Direct IPM programming.

Tape selectable position

preset (g92).

Surface feet per minute
programming mode (optional).
Automatic Format Selection.
Accepts either EIA tape code
RS-244 or ASCII tape code RS-358.
Format n4, g2, x+2.4, z+2.4, i2.4,
k2.4, 3.2, s2, t4, m2.

Program control codes m00, mO1,
m02, and m30.

Parity and data validity check.
Threading and inches per revolution
programming (optional).

Automatic lead in computation for
multiple lead with threading option.
Optional format compatibility with
most standard tape formats.
Optional parametric programming.
Optional special canned cycles
available.

Optional diameter programming of
the x axis.



AILLING DACHINE
CONTROL SYSTEAD

Adapt-A-Path Milling Machine Control
Systems are designed for applications
where production requires high feed
rates and smooth and accurate
continuous path contouring. These
include applications on machine types
such as x-y milling machines, routers,
and drafting machines.

Hardware Features

= Two axis contouring control with
linear and circular interpolation.

® Open loop positioning of the third
axis to programmed stops.

= Optional closed loop positioning of
additional rotary or linear axes.

= Optional continuous path cutter
radius compensation.

= Standard resolution of .0001 inches
or .001 millimeters from optional
or customer provided feedback
transducers. (Optional five-digit
resolution as required).

Feed rates limited only by the
machine characteristics.

Incremental jog of 1, 10, 100 and
1000 system increments.

Feed rate override from 0 to 150%.

Multiple block buffer which allows
independent operation between
input and active block.

Sprocket drive photoelectric tape
reader with 72" reels.

Auto, single block, or manual mode
selection.

Block delete.
Optional Stop.

High, medium and low jog ranges
(scaled by feedrate override).

Three mode control initialization—
GRID SET, ZERO SET and HOME.

System status display indicators.

0 to =10 volt (10 milliamps) velocity
reference output per axis.

Totally sealed enclosure with
double wall heat exchanger.

= Power input 115/230 volts (£10%)

single phase, 47 to 63 Hz.

32 relay driver outputs are included
in this system for driving customer
magnetics with expansion in groups
of 32. These are rated to drive
conventional 28 volt dc relays up to
200 milliamps. These may be used
for spindle speed control and
miscellaneous machine control
functions.

16 machine status inputs are
provided. These accept contact
closures from the customer
magnetics. Additional inputs may
be added in groups of 32.

Optional D/A spindle speed control.
0 to =10 volt RPM reference signal.

Optional A/D input converter for
adaptive control of spindle speed
and feed rate.

Complete parameter display and
MDI data entry via optional CRT
and keyboard.

Optional part program buffer
expandable in increments of 66ft of
Part Program Tape.

Optional high level AC inputs for
sensing 110 or 220 volt signals from
customer equipment.

= Optional part program editing.

A complete set of diagnostics verify
the operational integrity of the
control hardware.

= Optional punched paper tape output

for permanent record.

Optional plug-in communications
interface for remote part
program entry.

Optional high level AC drivers are
available (110/220 volt, 5 amp
maximum).

Programming Features

Absolute or incremental
programming (g90, g91).
Leading or trailing zero suppression.

= Departure range to 99.9999 inches

or 999.999 millimeters
(optional 7-digit departure as
required).

= Arc center offset range to 99.9999

inches or 999.999 millimeters.
Direct IPM programming.

Tape selectable position preset
(992).

Automatic format selection. Accepts
either EIA tape code RS-244 or
ASCII tape code RS-358.

Format n4, g2, x+2.4, y+2.4, i2.4,
j2.4, 3.2, s2, m2.

Program control codes, m00, m01,
m02, m06 and m30.

Parity and data validity check.
Programmable backlash takeup
when in point-to-point mode.
Applicable g80 series canned
cycles.

R plane programming with third
axis option.

Optional format compatibility with
most standard tape formats.






JACHINING
CENTER
CONTROL
SYSTEd

Adapt-A-Path Machining Center
Control Systems are designed for
applications where production
requires high feed rates and smooth
and accurate continuous path
contouring using tool changers and
tool compensation. These include
applications such as horizontal and
vertical spindle machining centers.

Hardware Features

Two axis contouring control with
linear and circular interpolation and
third axis positioning.

Optional simultaneous third axis
with or without plane selection
(917, 18 and 19).

Optional additional linear or rotary
axis with closed or open loop
positioning or contouring.

Tool selection with automatic length
compensation.

Optional continuous path cutter
radius compensation.

Standard resolution of .0001 inches
or .001 millimeters from optional

or customer provided feedback
transducers. (Optional 5-digit
resolution as required).

Feed rates limited only by the
machine characteristics.
Incremental jog of 1, 10, 100 and
1000 system increments.

Feed rate override from 0 to 150%.
Multiple block buffer which allows
independent operation between
input and active block.

Sprocket drive photoelectric tape
reader with 772" reels.

Auto, single block or manual mode
selection.

Block delete.

Optional stop.

High, medium and low jog ranges
(scaled by feedrate override).

Three mode control initialization—
GRID SET, ZERO SET and HOME.

System status display indicators.

0 to =10 volt (10 milliamps) velocity
reference output per axis.

Totally sealed enclosure with
double wall heat exchanger.

Power input 115/230 volts (+10%),
single phase, 47 to 63 Hz.

32 Relay driver outputs are included
in the basic system for driving
customer magnetics with expansion
in groups of 32. These are rated

to drive conventional 28 volt dc
relays up to 100 milliamps. These
may be used for spindle speed
control, tool changer and
miscellaneous machine control
functions.

= 16 machine status inputs are
provided. These accept contact
closures from the customer
magnetics. Additional inputs may
be added in groups of 32.

= Optional D/A spindle speed control.
0 to =10 volt RPM reference signal.

= Optional A/D input converter for
adaptive control of spindle speed
and feed rate.

= A complete set of diagnostics to
verify the operational integrity of the
control hardware.

= Complete parameter display and
MDI data entry via optional CRT ;
and keyboard.

= Optional high level A/D inputs for
sensing 110 or 220 volt signals from
customer equipment.

= Optional part program buffer
expandable in 66 foot increments.

= Optional part program editing.

= Optional plug-in communications
interface for remote part
programming entry.

= Optional punched paper tape output
for permanent record.

= Optional high level AC drivers
(110/220 volt, 5 amp maximum).

Programming Features

= Absolute or incremental
programming (g90, g91).

= Leading or trailing zero suppression.

= Departure range to 99.9999 inches
or 999.999 millimeters. (Optional
7-digit departure as required).

= Arc center offset range to 99.9999
inches to 999.999 millimeters.

= Direct IPM programming.

= Tape selectable position preset
(992).

= Automatic format selection. Accepts
either EIA tape code RS-244 or
ASCII tape code RS-358.

= Format n4, g2, x+2.4, y+2.4, z+2.4,
i2.4,j2.4,r2.4,13.2, s2, {2, m2.

= Program control codes m00, mO1,
m02, m06 and m30.

= Parity and data validity check.

= Programmable backlash takeup
when in point-to-point mode.

= Applicable g80 series canned
cycles.

= R plane programming.

= Optional format compatibility with
most standard tape formats.
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THE COMPANY

Solving the time-wasting precision-
robbing problems of production
machine control was not something we
approached lightly. As a result,

more than 25 man-years of
concentrated effort were expended

in transforming ‘“‘custom-built”
production machine control solutions
into our new family of “standard”
systems.

Our decision to develop the Adapt-A-
Path CNC family resulted from our
early experiences in developing
custom computer numerical
controllers for our industrial users.
The design criteria was to use
Off-the-Shelf, field proven computer
hardware, minimal new hardware
packaging, and major new software
developments. Among these was the
inherent capability of each of the
lines to grow in modular fashion from
a basic to a complex system with

no additional redesign.

Another design goal was the
development of totally flexible
systems that could be linked together
in an on-line hierarchy and operate
as a free-standing, self-sustaining
system.

This “solutions” approach to the
problem of production machine
control is typical of the way General
Automation has been doing business
since its founding in 1967.

In fact, we like to think of GA as the
“total solution”” company. One who
speaks your language. One whose
end product is results — not just
hardware, software or system
elements. And, one whose product is
supported with a full range of
technological services and offers
professional aid for any phase of
project analysis or implementation —
even full turnkey project responsibility.

This philosophy is what makes GA
different from the other computer or
control manufacturers. And also the
reason why we enjoy an excellent
reputation for technical and systems
quality among the biggest companies
in the industrial marketplace.

Stated simply — at GA, we can solve
your problems because we
understand you.

For further information on the
Adapt-A-Path CNC family of
production machine control systems
simply return the attached postage
paid reply card or contact a local
General Automation representative.
They’re located in principal cities
throughout the world.

Or call (714) 778-4800.



1055 South East Street
Anaheim, California 92805

(714) 778-4800 TWX 910 591-1695
Telex 685-513

GENERAL AUTOMATION, S.A.
3 Bis rue Le Corbusier

Centre Silic

Cidex L242

94533 Rungis, France
686-7431

Telex 842-20148

1055 South East Street

Anaheim, California 92805

(714) 778-4800 TWX 910-591-1695
Telex 685-513

5100 Aachen-Verlautenheide
Heider-Hof-Weg 23

West Germany

2405/641 Telex 841-8329500

4603 Governors Drive
Suite M, P.O. Box 5208
Huntsville, Alabama 35805
(205) 837-3061

801 East Ball Road
Anaheim, California 92805
(714) 778-4800

1287 Lawrence Station Road
Suite 360

Sunnyvale, California 94086
(408) 734-4840

Professional Plaza, Suite 210
2755 South Locust Street
Denver, Colorado 80222
(303) 758-7323

300 Broad Street
Stamford, Connecticut 06901
(203) 327-6000

101 Wymore Road

Altamonte Springs, Florida 32701
(305) 862-7023

3390 Peachtree Road, N.E., Suite 1748
Atlanta, Georgia 30326

(404) 261-6203

1001 E. Touhy Avenue
Des Plaines, Illinois 60018
(312) 298-1830

318 Park Avenue
Rockford, Illinois 61101
(815) 962-8000

1475 W. 86th Street, Suite B
Indianapolis, Indiana 46260
(317) 259-1124

8555 16th Street, Suite 303
Silver Spring, Maryland 20910
(301) 587-7090

980 Main Street

Waltham, Mass. 02154

(617) 899-8600

23555 Northwestern Highway
Southfield, Michigan 48075
(313) 354-4800

University Park Plaza

2829 University Avenue, S.E.
Minneapolis, Minn. 55414
(612) 331-9060

121 Creve Coeur Avenue, Suites 2 & 3
Manchester, Missouri 63011
(314) 391-1711

811 Church Road

124 Tarragon Bldg.

Cherry Hill, New Jersey 08034
(609) 665-5112

19 Microlab Road, Suite A
Livingston, New Jersey 07039
(201) 994-2750

3159 Winton Road South
Rochester, New York 14623
(716) 442-0780

4055 Executive Park Drive
Cincinnati, Ohio 45241
(513) 563-0860

20525 Center Ridge Road, Suite 604
Rocky River, Ohio 44116

(216) 333-3544

4130 Linden Avenue, Suite 225
Dayton, Ohio 45432

(513) 253-2195

209 Three Parkway Center

875 Greentree Road
Pittsburgh, Pennsylvania 15220
(412) 922-3331

4232 Sigma Road, Suite 102
Dallas, Texas 75240

(214) 661-5370

9525 Katy Bldg., Suite 144
9525 Katy Freeway
Houston, Texas 77024

(713) 464-2815

13401 Bellevue, Redmond Road
Suite 108

Bellevue, Washington 98005
(206) 747-0720

GENERAL AUTOMATION, S.A.
24 Boulevard de I'Empereur
1000 Brussels, Belgium
13-78-03 Telex 846-22680

GENERAL AUTOMATION LTD.
Victoria Road, Burgess Hill
Sussex, England

(044-46) 42525 TWX 877315

GENERAL AUTOMATION, S.A.
3 Bis rue Le Corbusier

Centre Silic

Cidex L242

94533 Rungis, France

686-7431 Telex 842-20148

ERA-GENERAL AUTOMATION, GmbH
5100 Aachen-Verlautenheide
Heider-Hof-Weg 23, West Germany
2405/ 641 Telex 841-8329500

GENERAL AUTOMATION, INC.
1055 South East Street, Anaheim, California 92805 Phone (714) 778-4800 TWX 910-591-1695

ERA-GENERAL AUTOMATION, GmbH
2000 Hamburg 1

Beim Strohhause 24, West Germany
411-245141

ERA-GENERAL AUTOMATION, GmbH
725 Leonberg/ Stuttgart
Ulmer Strasse 16, West Germany

ERA-GENERAL AUTOMATION, GmbH
8000 Muenchen 81

Wimmer Strasse 15, West Germany
811-91-75-72

ERA-GENERAL AUTOMATION, GmbH
8160 Stein Am Rhein

Wagenhauser Strasse, Switzerland

GENERAL AUTOMATION, ITALIA, S.p.A.

Via Vanzetti 20
20133 Milano, Italy
749-0770

STANDARD TELEPHONE & CABLES PTY. LTD.

252-280 Botany Road
Alexandria, Sydney
N.S.W. Australia 2015
69-0444 TWX 790-202-08

KOYO INTERNATIONAL, INC.
Room 601, Elsa Bldg.

3-13-12 Roppongi

Minato Ku

Tokyo, Japan 106

HWA SHENG ELECTRONIC CO. LTD.
6th Floor, Taiwan Cement Bldg.

113 Chung Shan North Road

Sec 2, Taipei, Taiwan

Republic of China

525241-43 Telex 21576

INDUSTRIAL ELECTRONICS INSTRUMENTS

30 NBK Society, Ellis-Bridge
Ahmedabad-6, India

STANDARD ELECTRICA, S.A.
Dpto. Proyectos Especiales
Ramirez de Prado 5§

Madrid 7, Spain

467-30-00 Telex 831-27461







