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Chapter Purpose

The purpose of this chapter is to introduce mechanical hazards and ways to address them using machine safeguards. Participants will learn how to protect against hazards caused by moving machine parts and how to overcome objections to the use of machine safeguards. In addition, participants will learn machine safeguarding techniques that will help them more effectively carry out their roles and responsibilities as a supervisor. 
Activities

	Type of 
Mechanical Hazard
	Type of
 Injury Caused
	Examples 

	1. Rotating mechanisms

Found in: drills, rotating couplings, and flywheels and their cross members
	Contact-type injuries
	

	2. Cutting and shearing mechanisms

Found in: band and circular saws, milling machines, lathes, guillotine cutters, and shear presses
	Amputation-type injuries
	

	3. In-running nip points (created when two or more parallel shafts or objects are close together and rotate in opposite directions)

Found in: intermeshing gears, rolling mills, chains and sprockets, and conveyors
	Crushing-type injuries when objects or parts of the body are drawn into a nip point
	

	4. Screw or worm mechanisms

Found in: equipment used for mixing or grinding materials
	Drawn into crushing-type injuries by the shearing action set up between the moving screw and the fixed housing parts
	

	5. Forming and bending mechanisms

Found in: machines used to stamp and form pieces of metal and other materials
	Contusion and crushing-type injuries to hands and fingers
	

	6. Impact mechanisms

Found in: stamping or punching operations usually involving metal working
	Contact, striking-type injuries


	

	7. Feeding points 
(places on a machine where piece parts are loaded for processing and where a worker can be injured by being caught in, on, or between)
	Contact where parts are loaded by being caught in, on, or between

	

	8. Ejecting points
	Contact with or caught in where parts are ejected
	

	9. Actuating and heating devices
	Contact with or caught in the process
	

	10. Worn safeguards (a safeguard worn to the point where it no longer functions properly and needs repair or replacement)
	Allow access to areas that should be guarded and can result in any of the various types of injuries already discussed
	

	11. Robots (machines specifically designed and programmed to perform certain tasks and operations)
	Contact, striking-type, and crushing-type injuries
(Incidents often happen during programming or performing maintenance on a robot. Workers may collide with, or get trapped or crushed by, a robot. Unpredicted movements or actions by the robot can result in worker injuries or equipment damage.)
	


	Employee Objection
	Supervisor Response

	1. Safeguards will slow down work.
	

	2. It will be too difficult.

	

	3. The quality of the product is hurt.
	

	4. It is more dangerous now.
	

	5. Other possible objection:

	

	6. Other possible objection:

	


 In-Class Activity

Assessing the Risks of Machine Hazards 

Instructions

1. Divide participants into groups of three to four people.

2. Assign half the groups to Machine #1 and half to Machine #2.
3. Tell participants to read the scenario on the page following the instructions.

4. Ask the groups to follow the directions that appear below the scenario for the machine they have been assigned.
5. Encourage participants to come up with as many potential hazards and safeguarding solutions as possible, using additional sheets of paper if necessary.
6. Give the groups 15 minutes to complete the activity. 
7. Reconvene the class and ask volunteers from each group to present their answers.
NOTE: Following the worksheet is an answer key.
In-Class Activity:

Case Study 
Scenario

You have been assigned the task of identifying mechanical hazards and safeguards for your work area. As part of this assignment, you inspect a workstation that consists of two machines, each with a different operator. One employee, who has many years of experience in this job, feeds sheets of metal into Machine #1. The metal passes through rollers that flatten and smooth it, and then exits onto a conveyor that stages the sheets for the next operation. Another employee, who is new to the job, then loads the flattened sheets into Machine #2. This die-cutting machine stamps the sheets into individual pieces. Because the two machines have been performing without problem, they have not had maintenance or inspections for many months. 

Instructions

Use the Case Study Worksheet on the next page to do the following for each of the machines:

· Identify all of the mechanical hazards each machine operator might face by operating this machine. (Refer back to pages 2 and 3 to review types of hazards). Enter them on the worksheet, using additional sheets as necessary.

· Use the five-step process discussed in this chapter to assess the risks these hazards present. (Refer back to pages 6 through 9 to review the five-step process.)

· Formulate immediate and long-term action plans according to the priority you assign to the hazards.

· Identify possible objections and ways to address them.

In-Class Activity:

Case Study Worksheet

Complete this worksheet for the machine assigned to your group. Use additional sheets if necessary.
	Machine #___

	Hazard Identified:

	
	Immediate action plan:

	
	Long-term action plan:

	
	Likely resistance:

	
	How to overcome:

	Hazard Identified:

	
	Immediate action plan:

	
	Long-term action plan:

	
	Likely resistance:

	
	How to overcome:


In-Class Activity:

Answer Key
	Machine #1

	Hazard Identified: The greatest potential hazard comes from feeding the sheet stock into the rollers. In-running nip points can draw a worker into the machine and produce crushing injuries or, at the least, cuts and lacerations. 

	
	Immediate action plan: 

1. Address the lack of maintenance and regular machine inspection as a high-priority issue. 

2. Inspect the machine for operation capabilities and make any corrections needed immediately. 

	
	Long-term action plan: 

1. Develop and implement a regular plan for inspecting and maintaining the machine and follow up to verify the plans are working effectively. 

2. Identify any guards that are inoperable or missing. Either apply immediate protection to limit or restrict hands from entering the machine “danger zone” or take the machine out of service. 

3. Research the possibility of getting an automatic feed device. If that option is not possible, apply a light curtain safeguard or other device that will restrict hands from entering the danger zone. Or, if the budget does not allow this type of purchase, consider hand restraints that limit access to the danger zone and the use of tools in the loading process to protect the operator.

	
	Likely resistance: Resistance is likely to come from the “but we’ve always done it this way” group.


	
	How to overcome: Share injury statistics regarding these types of injuries and the impact they have on the injured workers and their families.



In-Class Activity:
Answer Key (continued)
	Machine #2

	Hazard Identified: The potential hazards for Machine #2 are crushing-type injuries, the same as for Machine #1. However, because this machine is manually loaded rather than roller fed, the major concern is hands in the point of operation, with the potential for severe injury. Also, crushing-type injuries are possible if the worker manually removes the metal sheets; but if the machine automatically ejects them, that hazard is not present.

	
	Immediate action plan: 

1. Same as for Machine #1. 

2. Provide any additional training needed to enable the worker to operate the machine safely.

	
	Long-term action plan: 
1. Include all recommendations for Machine #1. 

2. Develop and implement a training plan to ensure machine operators have the skills and knowledge they need to work safely.

	
	Likely resistance: Same as for Machine #1. 


	
	How to overcome: Same as for Machine #1.
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