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I TOL-0-MATIC HAS THE RESOURCES TO HELP YOU GET WHAT YOU NEED.

PRODUCTS AND PEOPLE YOU NEED TO GET THE JOB DONE RIGHT.

At Tol-O-Matic we have the resources and the experience to give you what you need when you need it. Working together we
can find solutions whether it is a new feature, better performance or a whole new product line. Our sales department will make
sure all your questions are answered. Our engineers will assist you with your application design. Our model shop will make all
the tooling and specials you need for a new product —not in 6 months or a year—but when you need them.

QUALITY PRODUCTS, COMPETITIVELY PRICED WHEN YOU WANT THEM.

Our engineering laboratory pushes our products to the breaking point running them 24 hours a day, 7 days a week for millions
of cycles looking for ways to improve them. They work with R&D to develop new manufacturing techniques and to perfect new
products. For each new product, detailed engineered drawings are converted into hand-crafted sample products for testing, then
precision tooling is built on site by Tol-O-Matic's own skilled craftsmen with the highest standards of quality, care and
dedication to details. The products are tested again by engineering and by selected field representatives. Tol-O-Matic has heavily
invested in research to guarantee you delivery of the highest quality products not in months or weeks, but within days of your
order, and with a warranty rate less than 1/2 of 1%.

UNCONDITIONAL 100% SATISFACTION GUARANTEE.

Tol-O-Matic has built its reputation on customer satisfaction. For almost 50 years it has been our policy that, if for any reason
you have a problem with any Tol-O-Matic product ordered, we will do whatever it takes to make sure you are 100% satisfied.
Working together we will arrive at a solution that works best for you.

TOL-O-MATIC TRAINING CENTER

There is a Tol-O-Matic product for just about every application that may come your way and it is our goal to remove every

obstacle, give you every tool, device and piece of knowledge necessary to learn how to size and apply Tol-O-Matic products.
That is why we supply the most advanced in-depth training in the industry— free of charge to all our distributors and their

customers.

Located in west suburban
Minneapolis, Minnesota, Tol-O-Matic
headquarters is designed for improved
communication and manufacturing
techniques to meet customer needs
today and well into the future,

© Copyright 2003, Tol-O-Matic, Inc. All rights reserved. No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval system, or
translated into any language in any form by any means without the written permission of Tol-O-Matic, Inc.

Tol-O-Matic, Axidyne, and Excellence in Motion are registered trademarks, Tol-O-Matic, Inc. Other product and corporate names may be trademarks of other
companies, and are used only for explanation and to the owner’s benefit, without intent to infringe.

Information fumished in this catalog is believed to be accurate and reliable. However, Tol-O-Matic assumes no responsibility for its use or for any errors that
may appear in this document. Tol-O-Matic reserves the right to change the design or operation of the equipment described herein and any associated motion
products without notice. Information in this document is subject to change without notice.

09/2003 + 15M +CG
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ABOUT TOL-0-MATIC

Dedicated to your
satisfaction

* Proven products

* Fastest delivery

* High quality

* Applied knowledge

* Multiple technologies
* Flexibility

* Satisfaction guaranteed

A2

About Tol-O-Matic

I WE ARE DEDICATED TO YOUR SATISFACTION

Tol-O-Matic employees are proud of the quality, performance and reliability of the products we make. We are
committed to give you the best speed, price, service, and delivery possible.

We Build Proven Products
* 50 years of building motion *

products.

Our Delivery is the Industrys Fastest

* Actuators built your way in just 5
(s

5 days.
BEAYS -
BUILT-TO-ORDER
S~

Our High Quality Commitment
* 1SO 9001:2000 certified quality

GEMENT syg,
000

. -
system provides assurance that our 55" X0
products are built to specific 5¢ i &
quality guidelines. %\
%, DNV

Apply Our Knowledge

* Everyone at Tol-O-Matic thinks
of themselves as part of the sales
staff. Call us for answers

1-800-378-2174.

Choose from Multiple Technologies
* Use fluid power systems, Axidyne

electric systems and power

transmission technology for the

accurate motion that meets your

price needs.

-

We offer Flexibility

* We frequently modify standard
catalog products and create totally
unique designs to meet special
motion, space, load and accuracy
requirements.

Your Satisfaction is Guaranteed

* At Tol-O-Matic we will do
whatever it takes to make sure you u
are 100% satistied. 0

SATISFACTION

CALL US TODAY, WE WILL DELIVER OUR BEST.

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-O-MATIC * 1-800-328-2174 * 763-478-8000 * www.tolomatic.com



About Tol-O-Matic

ABOUT TOL-0-MATIC

World class motion
products

-WORLD CLASS MOTION CONTROL PRODUCTS * Standard catalog

products

* Modified standard
. . . products
High accuracy motion systems complete with « Custom producs

STANDARD CATALOG PRODUCTS

il

motors, drives, controllers and software.

Our standard catalog product line

™ contains over 1,450 choices and more

_ than 1/3 of these are built to your

8 specified stroke length. We make it easy
for you to select any of our motion
control products:

* Use our Tol-O-Motion™ sizing and selection software
* Call our network of distributors and representatives
* Call our customer service representatives and technical sales coordinators at the factory.

Standard catalog products are just a portion of what Tol-O-Matic has to offer.

MODIFIED STANDARD PRODUCTS

This standard B3S has a nickel plated extrusion, other parts are made of
stainless-steel. A special mounting bracket supports a nonstandard motor
Modified standard products are catalog products modified to your
. unique needs. Different tapped holes, material, coatings, and
' mounting brackets are commonly requested. Modifications can
accommodate anything from harsh operating environments, unusual
mounting needs to the use of nonstandard motors. Call Tol-O-
Matic for price and delivery time required.
CUSTOM PRODUCTS
" This multi-axis actuator doesn't resemble any of our standard
i Custom products are a blank page. They can be revisions
of existing products or completely new actuators. Our
engineering team enjoys the challenge of creating unique products that will meet your design
constraints.

catalog products. It was built to fit a manufacturers motion

space load and accuracy reguirements.

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-0-MATIC ¢ 1-800-328-2174 « 763-478-8000 * www.tolomatic.com A-3



ABOUT TOL-0-MATIC

Axidyne Application
Solutions

* Surgical tubing winder
* Positioning tables
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Axidyne A

lication Solutions

I SURGICAL TUBING WINDER

I POSITIONING TABLES

Application description:

A manufacturer of surgical tubing winds the tubing on a spool
with a constant tension, which is critical so as not to deform the
tubing shape or size.

Application requirements:
* Constant tension provided by winding spool

* Reciprocating tube position guide

* Tube guide and tensioning must compensate for process speed
variations

Tol-O-Matic solution:

For precise tension control, the AXIOM DV10 drive operates in
torque mode, with a MRV brushless servo motor and provides an
optimal solution. The controller must be able to provide torque
adjustment that is inversely proportional to the spool diameter.
This adjustment will be made each time the tube position guide
changes direction. The controller must also be able to provide
linear interpolation between the spool motor position and the
reciprocating tube guide position. A low-cost solution for the
reciprocating guide is a BCS Series screw-drive actuator driven by
a customer supplied microstepping drive and stepper motor.
Therefore, the controller must be able to provide an analog torque
signal for the servo drive as well as a step-and-direction signal for
the microstepping drive. Also, the controller must be able to
supply a correction algorithm for tension control with linear
interpolation between the two axes.

Tol-O-Matic System Components:
+ AXIOM® DV10 digital brushless servo drive/MRV brushless

servo motor
* BCS screw drive rod bearing actuator

* Motor couplings, motor adapters and cabling automatically
selected using the Tol-O-Motion™ sizing software configuration
generator

Application description:

A manufacturer is making positioning tables which move under a

sensor used to measure the solder levels on a printed circuit board.
A two-axis motion controller with a PLC is part of their existing

set-up.

Application requirements:

* "Two actuators mounted carrier-to-base

* Minimized vibration

* Attractive Package

* Motor and Drive for each axis

* Speed requirement of 4 inches per second for each axis
* Space is limited

* Cost-effective drive/motor/actuator package

* Maximum load deflection: .0001”
Tol-O-Matic solution:

Space is a concern in this application, so the TKS10 screw-drive
actuator with a reverse parallel option was selected to reduce
length. Two 23-frame brushless servo motors were selected for the
most repeatable solution. An Axiom PV controller/drive was
chosen for this application.

Tol-O-Matic System Components:
* Two TruTrack TKS10 screw-drive actuators with reverse parallel
mounting configuration

* Two Axiom PV30 controller/drives
+ Two MRV231 brushless servo motors

* All motor couplings, motor adapters and cabling automatically
selected using the Tol-O-Motion™ sizing software configuration
generator

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-O-MATIC * 1-800-328-2174 * 763-478-8000 * www.tolomatic.com




Axidxne AEEIication Solutions

I SCANNING DEVICE

I PARTS GRINDER

Application description:

The developer of a new scanning device requires a method of
traversing 48 inches on the X-axis in less than 1 second and then
indexing along the Y-axis over a distance of 72 inches following
each X-axis scan.

Application requirements:
* X-Y positioning of a 50 Ib. scanning head

* 48-inch X-axis move in less than 1 second
¢ 72-inch Y-axis travel distance

* Better than 0.010-inch repeatability
Tol-O-Matic solution:

Speed and stroke requirements in the X-axis do not allow the use
of a screw actuator. The moment load generated by the scanning
head and 72-inch Y-axis does not allow a single actuator to be
used for the X-axis. Therefore, two B3W15 belt-drive actuators
were used in the gantry configuration shown. The speed
requirements also do not allow the use of stepper or brushed dc
systems. MRV brushless servo motors, driven and controlled by
the Axiom PVs. The two X-axis motors/drives were electronically
geared together while operating the third axis independently.
Programming was done over RS232 from a PC using the user
friendly Tol-O-Motion™ programming software.

Tol-O-Matic system components:

+ SSC3 three-axis multifunction controller
* Two Axiom® PV20 controller/drives

* Two MRV31 brushless servo motors

* Axiom® PV10 controller/drive

* Two B3W15 belt-drive actuators

* B3510 screw-drive actuator

* Motor couplings, motor adapters and cabling automatically
selected using the Tol-O-Motion™ sizing and selection software
configuration generator

Application description:

A manufacturer wants to design a machine that will grind 500
small parts at a time to the the same length within 0.0005"
repeatability.

J?IPplication requirements:

* Three axes: Main axis to move the parts back and forth, rotating
axis to rotate the parts 180° before grinding, and a screw actuator
with guidance to compensate for wear on the grinder.

* User interface to allow operator to select part numbers, batch
sizes and move distances for grinding compensation.

* 18" stroke on main actuator, and 4" stroke on the grinder
indexer.

Tol-O-Matic solution:

Selected for the main axis is a B3S15 with 2TPI low backlash ball
nut, driven by a MRV233 brushless servo motor. Rotation is
supplied by a 23-frame brushless servo motor and gearhead
reduction. A GSA24 guided screw actuator indexes the parts to
the grinder forward and backward. The operator can input a
“Delta” value based on periodic quality checks during the process.

Tol-O-Matic System Components:
¢ Three Axiom PV30 controller/drives

* Three MRV brushless servo motors
* B3S15 screw-drive actuator
* GSA24 guided screw actuator

* Motor couplings, motor adapters and cabling automatically
selected using the Tol-O-Motion™ sizing and selection software
configuration generator

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-0-MATIC ¢ 1-800-328-2174 « 763-478-8000 * www.tolomatic.com

ABOUT TOL-0-MATIC

Axidyne Application

Solutions

* Scanning device

* Parts grinder

A-5






Ay d&.,m

e - Actuator Series and Features

RODLESS ACTUATORS

SLS/MLS BCS

I SLS/MLS & BCS/MCS SCREW-DRIVE ACTUATORS

SLS/MLS SCREW-DRIVE ACTUATOR

These pre-engineered, load-supporting and fully
enclosed slide-style actuators use a guidance system of
recirculating bearings on ground steel shafts providing

consistent carrier tracking and long actuator life. Using

the same patented band retention system as the BCS
style actuators, SLS actuators are available in one body
size and offer a rigid, low-profile design, ideal for

space-sensitive applications.

* Extruded work table, fully extruded anodized-aluminum
work table has two parallel ‘T slots for mounting
flexibility and stability.

* Single-piece housing, fully extruded anodized aluminum
housing increases stability and provides continuous

bearing rod support along full stroke.

* One english body size and four screw/nut combinations
with anti-backlash option.

* One metric body size and three screw/nut combinations

* Custom-order strokes in any incremental length, up to 72
inches.

BEARINGS
ON /

o
BLACK ANODIZED
SHAFTS EXTRUDED
ALUMINUM FOR
CORROSION
RESISTANT LONG
WEAR

\/

BCS/MCS SCREW-DRIVE ACTUATOR

This group of actuators utilizes a guidance system
consisting of a patented adjustable carrier bracket
designed to transmit the load to the cylinder body
instead of the screw or belt for true tracking, superior
load support and controlled minimum friction load.
The load-bearing carrier system uses two self-
lubricating Delrin bearing rods to pass force directly to
the cylinder tube. A patented band retention system
uses a T-shaped elastomer strip bonded to a stainless
steel band inserted directly into the body housing
forming a tight metal-to-metal seal.

BCS Screw-Drive
* Three english body sizes and 12 screw/nut combinations.
* Three metric body sizes and 12 screw/nut combinations.

* Custom-order strokes in any incremental length, up to
120 inches.

*U.S. PATENT NO. 4,724,744
5. PATENT NO. 4,545,290
1.5, PATENT NO. 4,852,465

PATENTED* ADJUSTABLE CARRIER

PATENTED*#* LOAD-BEARING
CARRIER SYSTEM

PATENTED*#

BAND
RETENTION
SYSTEM

SELF-LUBRICATING ROD BEARINGS

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-0-MATIC ¢ 1-800-328-2174 « 763-478-8000 * www.tolomatic.com
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Rodless Actuators
o SLS/MLS screw-drive

actuators

* BCS screw-drive

actuators
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PRODUCT OVERVIEW

Rod Actuator

* RSA/RSM rod screw
actuator

B-14

)dlgzn o Actuator Series and Features

ROD STYLE ACTUATORS

» i

RSA/RSM

I RSA/RSM ROD SCREW ACTUATOR

The Axidyne family of rod screw actuators offers the most complete selection of sizes, options and system
components. Designed with high performance, high thrust, dependability and mounting flexibility in mind, these
actuators easily combine with our other motion control components in brushless servo, microstepping or brushed de
system configurations. Together, they offer a cost-competitive solution for a multitude of motion control applications.

* 6 different body sizes ranging from .75-inch (19mm) to -« 7 different gearhead selections in gear ratios of 5.5:1 or
inch (100mm) body sizes. 10:1.

* 5 different screw sizes ranging from .375-inch to 1.5-inches ~ * Stroke lengths available in any incremental length ranging

with either solid or ball nut configuration. from 0 to 60 inches depending on actuator body size.

* System thrust capabilities ranging from 70 Ibs (311.4N) for ~ * Magnets (for use with either dc reed, Hall-effect or ac Triac
the RSA/RSM12 Series to 7000 Ibs (31,138N) for the switches) come standard on all four sides of the actuator for
RSA/RSM64 Series. greater mounting flexibility.

+ 8 different brushless servo motor selections in 17,23 and 34+ Conforms to both NFPA and ISO industry mounting
frame sizes. standards.

ONE-PIECE REVERSE-PARALLEL HOUSING
FOR STRENGTH AND DURABILITY

INTERNAL GUIDE BEARINGS
SQUARE BORE PROFILE  nEciGN MAXIMIZES SURFACE
PREVENTS ROTATION OF AREA FOR LONG LIFE AND
THRUST ROD RIGIDLY SUPPORTS THRUST
ROD AT EXTENSION

TUBE EXTRUSION DESIGN
ALLOWS EASY MOUNTING OF
SWITCHES ON ALL 4 SIDES

INTERNAL BUMPERS
PREVENT JAMMING

ROD WIPER IN HEAD PROTECTS " ENprORsTROR

INTERNALLY FROM CONTAMINANTS DAMAGE
THREADED ROD PROLONGING LIFE OF
END IS BEARINGS AND LEAD SCREW
STANDARD

HARD CHROME-PLATED,
GROUND AND POLISHED-STEEL
ROD FOR CORROSION RESISTANCE,
DURABILITY AND LONGER LIFE
THAN STAINLESS STEEL

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-O-MATIC * 1-800-328-2174 * 763-478-8000 * www.tolomatic.com



- Actuator Series and Features
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PRODUCT OVERVIEW

"ol e Rod Actuator
_ ft wrboaiate -
By, il * GSA/GSM guided rod
GSA/GSM screw actuator

GSA/GSM GUIDED ROD SCREW ACTUATOR

The Axidyne family of guided screw actuators combines rod screw actuators with mounting block, guide rods and
bearings based on Tol-O-Matic’s extensive experience with pneumatically guided actuators. The GSA/GSM offers a
complete selection of sizes, options and system components. Designed with high performance, dependability and
mounting flexibility in mmd these actuators easily combine with any of our motion control system components in
brushless servo configurations. Together, they offer a cost-competitive solution for a multitude of motion control
applications.

* Four english and metric body sizes ranging from .75-inch
(19mm) to 2-inch (50mm) with in line or reverse parallel
motor configuration.

* Standard or oversize guide rod diameter for increased
rigidity and lower deflection

* 8 different brushless servo motor selections in 17, 23 and 34
* Fifteen english screw/nut combinations and screw sizes frame sizes.
ranging from .375-inch to .750 -inches with either solid e . . _ )
Acme (plastic or bronze) or ball nut configuration. 6 different gearhead selections in gear ratios of 5.5:1 or 10:1.
* Stroke lengths available in any incremental length ranging

* System thrust capabilities ranging from 70 Ibs (311.4N) for from 0 to 36" (914mm) depending on actuator body size.

the GSA/GSM12 Series to 2700 Ibs (12,010N) for the
GSA/GSM32 Series.

* Choice of linear ball or composite bearings with internal
lubrication of guide rods for increased life of bearings.

* Available with the widest range of options including stop
collars, stainless-steel guide rods, adapter plates and
switches: dc Reed, Hall-effect or ac Triac.

ROD WIPER IN HEAD PROTECTS
FROM CONTAMINANTS PROLONGING
LIFE OF NUT AND LEAD SCREW
HARDENED STEEL GUIDE

RODS HELP PROVIDE HIGH
RIGIDITY AND LOW
END-OF-STROKE DEFLECTION

ONE-PIECE REVERSE-
PARALLEL HOUSING

DESIGN ALLOWS FOR SJEEEEH:IYAND

EASY MOUNTING
OF SWITCHES ON
ALL 4 SIDES

TUBE EXTRUSION

FLEXIBLE MOUNTING
CLEIeI!‘UﬁI'IlI?IIJ)[tIZED FOR EASY INTEGRATION
THRUST ROD FOR INTO NEW OR EXISTING
CORROSION APPLICATIONS

RESISTANCE AND

DURABILITY 4 BEARINGS IN YOUR CHOICE OF

PRECISION MILLED
MOUNTING SURFACES

COMPOSITE OR LINEAR BALL ARE FLAT AND

PROVIDE SMOOTH OPERATION

PARALLEL TO *.002"

AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-0-MATIC ¢ 1-800-328-2174 « 763-478-8000 * www.tolomatic.com
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A)glg,n o-_Control Systems

BRUSHLESS SERVO SYSTEM - MOTORS, DRIVES AND CONTROLS
I MRV, AXIOM® DV, AXIOM® PV
MRV - BRUSHLESS SERVO MOTORS

P— * Rugged, with large shafts and bearings, IP65 BRUSHLESS SERVO SYSTEMS
Bruchiess § * Convenient MS connectors % * EXTREMELY SMOOTH AND QUIET OPERATION
rushiess servo + GOOD FOR HIGH TORQUES [UP TO 45 IN-

System * Common flanges (NEMA 17,23, 34 and 56) . = |(_I3558 s.ﬂsM?_yeAf(ou INUOUS, 140 IN-LBS.
. . . D of =
) 522? * Integral temperature switch and 1000 line encoder o B R o 600D FOR HIGH S!’EEDS, UP T0 6,000 RPM
* Controls AXIOM® DV - BRUSHLESS SERVO DRIVE o (ol [ B i os TION, 4,000 COUNTS PER

* Designed to drive MRV motors G 1= B9 &, pRovIDE TORQUE CONTROL

. : * GOOD FOR SHORT, REPETITIVE MOVES

Peak current ratings of 10A, 20A and 30A + MAINTENANCE FREE
* State-of-the-art vector commutation and current control * NO MOVING CONTACTS

for efficient high-bandwidth servo performance

* Simple Windows®-based software for set-up and
installation

AXIOM® PLUS PV CONTROLLER/DRIVE:
* Combines into one unit:

- PLC: with real-time scan, 175 rung ladder logic

— Motion Controller: with 1 to 1.5 axis, event triggering, BRUSHLESS

motion pause and resume, point & click editor SERVO DRIVE
— AXIOM drive: with all features listed above

Includes Tol-O-Motion™ Axiom Motion Control
Software and intuitive point and click sequential program

and PLC ladder logic editors

AXIOM DV

DRIVE / CONTROLLER

BRUSHLESS
CONTROLLER /
MOTOR DRIVE

B-16 AXIDYNE ELECTRIC MOTION CONTROL FROM TOL-O-MATIC * 1-800-328-2174 * 763-478-8000 * www.tolomatic.com



Rodless Actuator Technical Data

—
RODLESS

B3S/M3S SCREW DRIVE ACTUATORS TruTrack TKS SCREW DRIVE ACTUATORS
B3W/M3W BELT DRIVE ACTUATORS TruTrack TKB BELT DRIVE ACTUATORS

BCS/MCS SCREW DRIVE ACTUATORS SLS/MLS SCREW DRIVE ACTUATORS

The following pages contain detailed information about
Tolomatic rodless actuators. Visit www.tolomatic.com for the
latest updates, CAD files and software support downloads.
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