
Mechanical Drives 4 
Learning System

Learning Topics:
• Brakes
• FricƟ on Clutches
• Cam Clutches
• Brake/Clutch SelecƟ on
• Brake/Clutch Maintenance
• Linear Drives
• Linear Ball Bushing ApplicaƟ ons
• Linear Ball Bushing IdenƟ fi caƟ on, 
     Maintenance, & SelecƟ on
• Ball Screw OperaƟ on & 
     ApplicaƟ ons
• Ball Screw IdenƟ fi caƟ on, 
     Maintenance, & SelecƟ on

Amatrol’s Mechanical Drives 4 Learning System (97-ME4) adds to the Mechanical 
Drives 1 Learning System (970-ME1) to teach the operaƟ on, installaƟ on, maintenance, 
troubleshooƟ ng, idenƟ fi caƟ on, and selecƟ on of precision ball screws, linear ball bearings, 
cam clutches, fricƟ on clutches, electric brakes, and axis slides.

The 97-ME4 includes a Linear Ball Bushing Package, Ball Screw Drive Package, Clutch 
Package, Brake Package, Flywheel Package, Cable and Switch Package, Student Learning 
AcƟ vity Packet Set, Instructor’s Guide, InstallaƟ on Guide, and Student Reference Guide.

97-ME4

Curriculum Keys to Learning:

H19159

Student Reference

• Opera  on of Brakes
• Opera  on of Fric  on Clutches
• Opera  on of Cam Clutches
• Brake/Clutch Selec  on
• Brake/Clutch Maintenance
• Opera  on of Linear Drives

• Linear Ball Bushing Applica  ons
• Linear Ball Bushing Iden  ca  on, 
      Maintenance, & Selec  on
• Ball Screw Opera  on & Applica  ons
• Ball Screw Iden  ca  on, Maintenance, 
      & Selec  on

Mechanical Drives 4

Op  onal eBook Curriculum

Student Reference Guide 

Curricculum Keys to Learning:

H1

• Operaa on of Brakes
• Operaa on of Fric on Clutches
• Operaa  on of Cam Clutches
• Brake//Clutch Selec on
• Brake//Clutch Maintenance
• Operaa  on of Linear Drives

• Linear Ball Bushing Applica  ons
• Linear Ball Bushing Iden  ca on,
      Maintenance, & Selec  on
• Ball Screw Opera on & Applica  ons
• Ball Screw Iden  ca on, Maintenance, 
     & Selec on

97-ME4 M
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Technical Data Study Brake and Clutch Concepts and Practice on 
Real-World Equipment
The 97-ME4 features real-world, 
industrial-quality brake and clutch 
components, including a 24V DC 
Model ERS-42 brake with splined 
hub and a cam clutch. Users will 
learn about the operation and 
applications of multiple types of 
brakes and clutches. They will also 
gain hands-on skills, such as cal-
culating the torque created by an 
inertial load and installing and ad-
justing an electromagnetic brake 
and cam clutch. 

Complete technical specifi caƟ ons available upon request.

Linear Ball Bushing Package
Base & Top Plate
Support Ball Bushings & Blocks
ShaŌ ing

Ball Screw Drive Package
Ball Screw ShaŌ 
Ball Nut & Retainer
Bearing Mount and Retainers
Tail Bearing Mount
Angular Contact Bearings
Ball Bearing
Hand Wheel

Clutch Package
Cam Clutch
Clutch Coupling
Clutch MounƟ ng Plate

Brake Package
24V DC Model ERS-42 Brake
Splined Hub
Brake MounƟ ng Bracket

Flywheel Package
Flywheel Rotor & Hub
Locknut Spanner Wrench

Cable and Switch Package
Clutch & Brake Cables
Switch & Plate Assembly

Student Learning Ac  vity Packet Set (B19159)
Instructor’s Guide (C19159)
Installa  on Guide (D19159)
Student Reference Guide (H19159)
Addi  onal Requirements:

Mechanical Drives 1 Learning System (970-ME1)
U  li  es Required: 

Electric (120 VAC/60 Hz/1 phase)

Student Reference Guide

Learn Essential Linear Ball Bushing and Ball Screw Drive Skills

In-Depth Curriculum 

A sample copy of the Mechanical Drives 4 Student Reference Guide 
is also included with the system for your evaluaƟ on. Sourced from 
the system’s curriculum, the Student Reference Guide takes the 
enƟ re series’ technical content contained in the learning objec-
Ɵ ves and combines them into one perfectly-bound book. Student 
Reference Guides supplement this course by providing a con-
densed, inexpensive reference tool that learners will fi nd invalu-
able once they fi nish their training, making it the perfect course 
takeaway.

The 97-ME4 also provides in-depth instrucƟ on re-
lated to linear ball bushings and ball screw drives. 
For example, learners will study a variety of topics, 
including: linear ball bushing applicaƟ ons, how to 
properly lubricate a linear ball bushing, ball screw 
applicaƟ ons, how to install and adjust a ball screw 
drive, and how to disassemble, inspect, reassemble, 
and lubricate a ball screw drive.

The 97-ME4 includes in-depth, comprehensive cur-
riculum that provides a strong foundaƟ on in brake 
and clutch concepts, including selecƟ on and main-
tenance. Learners will also study topics related to 
linear ball bushings and ball screw drives. The cur-
riculum is also available in a convenient eBook for-
mat with enhanced features like keyword searches 
and zoom controls that enable users to quickly 
locate and view informaƟ on.

Curriculum Keys to Learning:

H19159

Student Reference

• Opera  on of Brakes
• Opera  on of Fric  on Clutches
• Opera  on of Cam Clutches
• Brake/Clutch Selec  on
• Brake/Clutch Maintenance
• Opera  on of Linear Drives

• Linear Ball Bushing Applica  ons
• Linear Ball Bushing Iden   ca  on, 
      Maintenance, & Selec  on
• Ball Screw Opera  on & Applica  ons
• Ball Screw Iden   ca  on, Maintenance, 
      & Selec  on

Mechanical Drives 4

The 97-ME4 adds clutch and brake switches to the Motor Control Console.

Hands-On Skills with Real-World Equipment

Op  onal eBook Curriculum

H d O Skill ith R l W ld E i t

O l B k C i l
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