
n addition to setting the trends
in motion control with pioneer-
ing and innovative motion con-

troller technology, Galil has actively
shared their market insights through a
series of seminars and workshops held
over the past 15 years. In fact, over
10,000 engineers have attended Galil
seminars. The tradition continues in
1999 with three different seminars, each
designed for your particular skillset-
from beginner to the most advanced.
Following is a brief summary of each
seminar.

MOTION CONTROL MADE EASY
This 4-hour seminar is for those who

need a basic introduction or refresher
on how to successfully implement
servo motion control systems. Cost is
$59.00 and subjects include:
■ Basics of Servo Motion Control. Learn
about the elements of motion control
systems and how they operate. 
■ Selecting System Components of a Servo
System. Topics include selection criteria
for motor, amplifier, encoder, coupling
and controller.
■ Getting the System to Work. Find out
how to put a servo system together and
tune it for optimum performance.
■ Programming Motion Applications.
Become a skilled controller program-
mer to solve specific applications–from
complex contouring and XYZ motion
to electronic gearing and master/slave
control.

■ Design Examples. Learn the latest tech-
niques for solving such tasks as position
control, linear and circular motion,
master/slave control, electronic gearing,
dual loops to eliminate backlash, and
tension control systems.

ADVANCED MOTION CONTROL
If you’ve attended Motion Control

Made Easy, consider yourself to be a
“servo specialist” and require an in-
depth knowledge of motion control
systems to ensure outstanding con-
troller performance, then Advanced
Motion Control is for you. Analysis
and design tools as well as several de-
sign examples will be provided. The 8-
hour seminar costs $125.00 and covers:

■ System analysis and compensation
■ Resonance attenuation by notch filter
■ Backlash compensation methods
■ Sinusoidal commutation methods of 

brushless motors
■ Compound motion for micropositioning– 

combination of coarse-fine motion 
for fast and precise control

■ Web processing and tension control systems
■ Application of electronic gearing and 

ECAMs
■ Load sharing in gantry systems
■ Use of feedforward signals for improved

response
■ Coordinate transformation systems

PRODUCT WORKSHOP
Current users of Galil motion con-

trollers should consider attending this
2-day session held at Galil’s headquar-
ters in Mountain View, CA. Students
will gain detailed understanding about
connecting system elements, system
tuning, motion programming and
troubleshooting. They can also test
their application on actual hardware
and review it with Galil specialists.
Cost is $250.00 with the agenda as 
follows:

Day One Agenda
■ Overview of motion control systems
■ Elements of motion control systems
■ Connection of hardware
■ Tuning servo systems using WSDK 

software (Lab)
■ Motion programming (Lab)

Day Two Agenda
■ System troubleshooting
■ Application examples
■ Visual Basic tool kit
■ Review of individual applications (Lab)
■ Individual instruction as needed

continued on back page
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ason Technology, Inc. now incorporates a high perfor-
mance, Galil DMC-1200 PC/104 bus motion controller

along with I/O Logic and a Windows-based MMI in their
Model 3100 machine control workstation. Now, users are
assured of an integrated, compact package (11.5"W x 8.25"H
x 5.375"D) that enables them to solve the most demanding
motion control, machine and process applications.

The Galil DMC-1200 provides up to eight axes of control
and can handle various modes of motion including jogging,
point-to-point positioning, contouring, linear and circular
interpolation, electronic gearing and ECAM.

Simplicity is at the core of the design of the Eason Model
3100 workstation. For example, the system’s interconnect
hardware and cables ensure quick and easy connection of 
system elements including PLC and I/O card drivers. Eason’s
powerful OI BUILD 3000 operator interface software lets
users work in a familiar Windows point-and-click environ-
ment with pull-down menus. The software features Visual
Basic-like association of screen items with data and actions,
and a powerful RLL editor (ControlWare Pro) that lets users
fast scan I/O and insert user C code. In addition, powerful
pseudocodes or macros accommodate such common func-
tions as Putting Data Out COM Port and Getting Data 
From COM Port.

Also, motion control programming is made easy with spe-
cialized applications and motion builder software. For opti-
mum programming flexibility, the user has access to Galil’s
complete programming language and software tuning tools.

The Eason Model 3100 is NEMA 4-rated for panel mount-

ing, can withstand tough factory environ-
ments, is available with several standard PLC 
interfaces, supports PLC programming with Ladder Diagrams,
and features 24 individually configurable internal I/O points.
Operator entry is done on either an easily understood mem-
brane keypad, an optional touchscreen or a standard key-
board. The standard display is a high contrast, backlit LCD
with color LCD optionally available.

Eason Technology is a leading manufacturer of Intelligent
Operator Interfaces, workstations and terminals for factory
automation and process control applications.

For more details on Eason’s Model 3100 featuring Galil’s
embedded DMC-1200 motion controller, contact Eason
Technology at 707-433-2854 or www.eason.com.

alil’s new Smart Moves Spotlights
booklet highlights applications from

twelve different companies in a variety of
industries. For example, one of the articles
is titled MSM Design and Galil Gear Up 
for Space and is featured in this issue of
ServoTrends. MSM Design uses a Galil
DMC-1560 6-axis motion controller in a 
3D IMAX camera that is scheduled for 
use on upcoming space shuttle missions.
The DMC-1560 provides the precise
control required of the camera lens, 
iris and film transport mechanisms.

Other companies and applications 
featured in the booklet include:

2 ServoTrends • Galil Motion Control, Inc. • 800-377-6329

G
FREE SMART MOVES SPOTLIGHTS BOOKLET

EASON’S WORKSTATION INTEGRATES 
GALIL CONTROLLER ALONG WITH MMI AND I/O LOGIC

E

Integrated package includes machine
control, Galil’s DMC-1200 motion
controller, Eason I/O, OI Build 3000 
MMI, SoftLogic and Networking.

■ Equipe – Wafer Handling Robot
■ Data Technology – Steel Cutting
■ EDC – Disk Surface Finisher
■ CamSoft – PC-based CNC
■ Active Life Sciences – Prosthetics Manufacturing
■ Design Sciences – Hot Stamping Machine
■ Speedline Technologies – Liquid Dispensing
■ Parlec – Tool Measurement
■ Modern Techniques – Carpet Tufting
■ Lab Connections – Analytical Instrument
■ Graphics LX – Film Imaging
■ MSM Design – Space Shuttle Camera

Call Galil now at 800-377-6329 to receive 
your free copy of Smart Moves Spotlights.
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MSM DESIGN AND GALIL GEAR UP FOR SPACE

M

The IMAX 3D 
cabin camera is completely 
self-contained and includes a 
Galil DMC-1560 controller

SM Design in Idaho was recently
selected by IMAX to develop

two easy-to-use three-dimensional cam-
eras to be used on space shuttle mis-
sions starting in 1999. The first is a re-
motely controlled system mounted in
the cargo bay section during space
shuttle flights. The second is a compact
hand-held camera that will be used
either inside the crew cabin during
shuttle flights or onboard the interna-
tional space station after it becomes
habitable. The cameras will document
space travel and the building of the
international space station. MSM’s lead
electronic systems integrator, John
Stafford, selected the Galil DMC-1560
six-axis stand-alone motion controller
to help ensure success of the project.

The cameras were designed to replace
the current two-dimensional IMAX
cameras now used by NASA. The new
3D cameras will make the IMAX movie
images much more exciting and realis-
tic. The 3D nature of the photographs
will also provide a more detailed record
from which engineering data can be ex-
tracted when needed.

MSM chose a Galil controller be-
cause of the company’s well-known ex-
pertise in servo systems. Servo motors
were chosen over steppers because of
high-speed and acceleration require-
ments. In the past MSM has developed
its own controllers for various projects
but in this case the company did not
have time to develop one of its own.
However, there was no need–the Galil
DMC-1560 had all the high-perfor-
mance features MSM needed for the
project.

The cargo bay camera was built using
a standard DMC-1560 controller with
only minor hardware modifications and
custom software provided by Galil.

First and foremost, the portable cabin
camera needed to be compact. To
accommodate the rigid space require-
ments and to fit in an irregularly shaped
area inside the camera, Galil designed 
a special DMC-1560 motion
controller with all six axes on 
a single board measuring less
than 12" by 9". Two of the
axes control lens focus and
the iris. Three axes are used to
transport the film, including
the film supply, take-up and
the camera drive. On the cargo 
bay camera the sixth axis is used to
move a turret that allows the operator
to select between three lens pairs.

The cabin camera controller’s auxil-
iary encoder inputs were used to pro-
vide input from manually operated
encoders to control lens focus and iris-
settings. The math functions of the
controller were used to calculate focus
distance and depth of field informa-
tion, which is shown on a digital dis-
play. Galil provided additional custom
software that allows a special electronic
gearing mode on the Galil controller.
This mode was used to gear the manu-
al, auxiliary encoders to the motor en-
coders resulting in very smooth opera-
tion of the lens control motors. The
cargo bay camera remote control was
implemented using the Visual Basic
package from Galil. This allowed rapid
development of an easy to operate sys-
tem complete with diagnostic capability.

A standard 2D IMAX camera runs at
24 frames per second, which translates
to just over 5.5 feet per second of film
speed. 3D filming required the new
space cameras to transport film twice as
fast, at 11.25 feet per second. The film
speed needed to be reached in 1.5 sec-
onds. Because the cargo bay camera 

can be loaded only once per flight, the
requirement dictated that one-mile of
film be handled by the transport system.
The film and supporting reel weighed
over 60 pounds. The s-curve accelera-
tion of the DMC-1560 controller was
important to control jerk and assure
smoothness under these conditions.

MSM also used the analog inputs on
the Galil controller to display power
supply variations for diagnostics. The
cabin camera is completely self-con-
tained and includes the six-axis motion
controller. The auxiliary RS232 port of
the controller drives a 4x20-character
display so that the operator can view
important camera parameters. Opera-
tion is easy and similar to that of com-
mon home video cameras.

According to MSM software design-
er, William Nixon, “Galil was easy to
program. Every time we thought of
something, Galil had the ‘hooks’ to
accomplish it.”
IMAX is a registered trademark of the IMAX Corp.
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“I am convinced you’ll find Galil’s
seminars to be a valuable and practical
way to expand your knowledge base
in motion control. You’ll be more pro-
ductive. In fact, I guarantee it or your
money back,” says Dr. Jacob Tal, presi-
dent of Galil Motion Control and
supervisor of the 1999 Seminar Series.
An acclaimed authority in the motion
control industry, Jacob has conducted
countless seminars and has written over
100 textbooks, articles and papers on
the subject. His informal yet incisive
approach is based on 26 years of practi-
cal, hands-on experience solving mo-
tion control problems for hundreds of
companies. Some of his books include
“Motion Control by Microprocessors,”
“Motion Control Applications,” and
“Step-by-Step Design of Motion Control
Systems.”

While Jacob will focus on the
Advanced Motion Control seminars,
Gregory Zimmer and John Franklin,
applications engineers at Galil, will be
conducting many of the Motion Con-
trol Made Easy seminars. With over 100
man years of experience, Galil’s team of
applications engineers are true motion
control specialists–with the credentials
and references to prove it.

With an EE and Computer Science
degree from U.C. Berkeley, Greg han-
dled various motion control design
assignments–from Australia to Antarc-
tica–for the Space Sciences Lab at U.C.
Berkeley. Working closely with Jacob

Tal, Greg is a problem solver and is the
author of several Galil user manuals,
applications documents and trouble-
shooting guides.

John has an MS degree in Mechanical
Engineering from Stanford University
with a specialization in electro-mechan-
ical design and robotics. He works with
Jacob in the training of Galil’s customers
and sales representatives, and regularly
assists customers in the development 
of custom application solutions.

REGISTER TODAY
Galil fully guarantees your satisfac-

tion or we’ll refund your enrollment
fee. Because enrollment is limited, con-
tact Galil today to reserve your seat at
1-800-377-6329 or complete the enclosed
reply card and return with your check
or credit card charge.

All attendees will receive:

■ Motion Control Component Selector 
($50 value). A unique software tool
for selecting the right motion com-
ponents including motor, amplifier, 
coupling and controller. It computes 
optimal motion profile and performs
thermal analysis of motor.

■ Step-by-Step Design of Motion Control 
Systems ($25 value). A valuable, easily 
understood reference guide on mo-
tion control.

■ Copy of Presentation ($10 value). A 
complete copy of the seminar pre-
sentation.

1999 Spring Seminar Series Schedule

MOTION CONTROL MADE EASY

Sunnyvale, CA
Tuesday, April 6

San Diego, CA
Wednesday, April 7

Salt Lake City, UT
Tuesday, April 20

Issaquah, WA
Wednesday, April 21

Wilsonville, OR
Thursday, April 22

Etobicoke, Ontario, Canada
Monday, April 26

Marlborough, MA
Tuesday, April 27

Elgin, IL
Monday, May 3

Milwaukee, WI
Tuesday, May 4

St. Paul, MN
Wednesday, May 5

Dallas, TX
Thursday, May 6

South Plainfield, NJ
Monday, May 10

Troy, MI
Tuesday, May 11

Pittsburgh, PA
Wednesday, May 12

Nashville, TN
Thursday, May 13

Charlotte, NC
Friday, May 14

ADVANCED MOTION CONTROL

Sunnyvale, CA
Tuesday, April 13

Marlborough, MA
Wednesday, April 28

PRODUCT WORKSHOPS

Mountain View, CA
March 25-26
June 10-11
August 12-13


