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with relevant experts as needed.



This guidance document was developed 
through a collaborative effort of safety 
professionals in the cheese manufacturing 
and cheese converting industries. The 
concepts and recommendations published 
herein are meant to be a guideline to assist 
the reader in developing machine guarding 
solutions for their unique situation and are 
not meant to be duplicated exactly as seen 
in the photographs.

The cheesemaking and cheese converting 
industries are diverse in operation and 
technology, and this document focuses on 
machines that are common to many 
operations. The lack of attention to any 
machine that is not found in this document 
does not imply that guarding is not 
required. Rather, machine safeguarding 
design should be a result of a 
comprehensive risk assessment process 
that considers routine and non -routine 
operation, maintenance, cleaning, and 
ancillary tasks, as well as existing 
conditions and integration of and between 
every machine in the manufacturing 
process.
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Collaboration within the Cheese Industry for Improved Safety 

Safeguarding machinery is paramount to ensuring the safety of employees 
and the efficiency of operations. 

Machine safeguarding not only helps prevent and mitigate workplace injuries but also supports 

compliance with various standards set forth in regulatory requirements like OSHA and 

consensus standards found in ANSI (American National Standards Institute) documents. 

It aims to provide readers with an understanding of various safeguarding approaches for 

common equipment used in the cheese converting industry. 

The document is intended for individuals involved in the design, selection, and manufacturing 

of cheese converting equipment, offering information to help identify and control workplace 

hazards from machine -related risks. 

The authors of this document, their 

employers, and OEM machinery 

manufacturers assume no liability 

for use of this document in 

developing machine guarding 

solutions, nor are the 

recommendations included herein 

guaranteed or assumed to meet 

OSHA regulations in every case. 

It is recommended that machinery 

purchasers consult with a safety 

engineering expert to conduct 

machine guarding evaluations prior 

to exposing any person (i.e., 

workers, bystanders, contractors) 

to the hazards of a machine. 
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Paul Rutledge, with over 30 years of 

experience in the food industry, is 

dedicated to enhancing 

collaboration among various 

stakeholders in the cheese 

manufacturing and converting 

industry sector. Mr. Rutledge 

brought together representatives 

and occupational safety and health 

professionals from converters, OEM, 

Aon Commercial Risk Solutions, and 

non-governmental organizations like 

the Wisconsin Cheese 

Manufacturers Association (WCMA) 

to prepare this document. 

Rene Hilgemann has held a variety of 

technical and management positions 

where she was able to successfully link 

operational systems to injury reduction 

efforts and reduce the frequency and 

severity of losses.  Her underlying 

philosophy is that organizations are 

designed and operated to achieve the 

results experienced ɴ both desired and 

undesired.  Ms. Hilgemann helps clients 

establish goals, develop business cases, 

benchmark results, and overcome 

obstacles laying the foundation for the 

implementation of sustainable and 

targeted strategies designed to better 

manage risk and control losses. This 

approach helps risk management and 

occupational safety teams achieve goal 

alignment to attain stated business 

objectives.

Unified Approach

xþĬþ JēĥĊþīæĬĬ

bbȽ /|uȽ !xbȽ !\/b

Paul Rutledge
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Unified Approach

The goal of this group was to present machine guarding considerations to augment compliance 

with governmental regulations (e.g., OSHA) and voluntary consensus standards (e.g., ANSI, 

ISO), and to inform readers about common guarding strategies used in the industry. 

Members of the peer group were asked to volunteer their expertise to create this guideline to 

prevent injuries to employees and bystanders. The peer group reviewed existing regulatory and 

consensus standards, discussed safeguarding practices, and conducted a survey prepared for 

members of the WCMA (Wisconsin Cheese Makers Association) in which findings supported 

the need for this type of document. Prioritizing equipment used allowed the peer group to 

narrow attention to the most pressing issues in the cheese industry (e.g., pieces of equipment 

in use today may not meet OSHA standards). 

The Tier I Equipment List is a starting point for cheese converters to reference when beginning 

design discussions with their original equipment manufacturers (OEMs).  It is essential both the 

OEM and cheese converter agree upon the machine safeguarding methods and options, as well 

as the standards that will be followed. 

This type of collaboration will pave the way for future enhancements and innovations within 

the industry. Should WCMA members express interest in expanding the Tier I Equipment 

List, the peer group may elect to complete an amended document in the future. 
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uþþł DłĳŒĿ bþīóþłņ

Cheese Industry Companies

Wisconsin based organizations that 

produce, process, convert and/or provide 

cheese products to institutional and retail 

food companies. 

United Approach

Risk Management Consults

Insurance brokers offer workers 

compensation and product liability 

insurance placement and insurance 

program design, as well as, occupational 

safety and ergonomics injury prevention, 

and claim consulting services. 

The Wisconsin Cheese Makers 
Association (WCMA) 

This non -governmental organization acts to 

represent the interests of cheese producers 

and promoting best practices. 

Original Equipment Manufacturer

Provided insight about their risk 

management activities throughout the 

equipment design and manufacturing 

processes; and implication and adaptation 

of technology. 
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¥Đþ ĿłēīæłŤ ĳóğþôōēŝþ ĳĉ 

īæôĐēĬþ ņæĉþĊŒæłúēĬĊ ēņ 

ōĳ Ŀłĳōþôō ŞĳłĢþłņ æĬú 

óŤņōæĬúþłņ ĉłĳī Đæũæłúņ 

æņņĳôēæōþú ŞēōĐ 

īæôĐēĬþłŤȼ 

¥Đēņ ēĬôĥŒúþņ ĿłþŝþĬōēĬĊ 

ôĳĬōæôō ŞēōĐ īĳŝēĬĊ ĿæłōņȽ 

þţĿĳņŒłþ ōĳ þţōłþīþ 

ōþīĿþłæōŒłþņȽ æĬú łēņĢņ 

ĉłĳī ƴŤēĬĊ úþółēņȼ 

Companies prioritizing 

safety enhance their 

reputation in the market, 

attracting potential clients 

and employees. 

Properly safeguarded 

machines are less likely to 

cause injuries to workers 

and bystanders, leading to 

fewer operational 

disruptions. 

Adhering to safeguarding 

standards is a legal 

requirement. 

Non-compliance can 

result in severe penalties, 

including fines and 

shutdowns. 

Machine Safeguarding is Essential for Multiple Reasons

Employee Safety Reputation 
Management

Operational 
Efficiency

xþĊŒĥæōĳłŤ 
/ĳīĿĥēæĬôþ
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Summary

¥Đþ úĳôŒīþĬō Şæņ ôłþæōþú æņ æ łþņŒĥō ĳĉ uæŒĥ xŒōĥþúĊþʁņ ŝēņēĳĬ ĉĳł úþŝþĥĳĿēĬĊ æ 

reference document (e.g., available assessment tools, written program elements, 

machine safeguarding glossary, etc.) for industry -specific equipment and continued 

communication among assorted industry professionals. Providing this resource will 

help cheese converters navigate the challenges of equipment safeguarding in the 

food industry. 

uæŒĥ xŒōĥþúĊþ

µēôþ ułþņēúþĬō ĳĉ xēņĢ æĬú \ĳņņ /ĳĬōłĳĥ

bæņōþłņ DæĥĥþłŤ CĳĳúņȽ MĬôȼ



Machine Safeguarding 
Principles

11

Safeguarding approaches used 
by safety professionals 
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Guarding Principles and Concepts 1 
Areas Requiring Safeguarding 

The area on a machine where work is 

actually performed on the material being 

processed.

Examples include cutting, slicing, sealing, 

shaping, forming. 

!ĥĥ ôĳīĿĳĬþĬōņ ĳĉ ōĐþ īþôĐæĬēôæĥ ņŤņōþī 

ōĐæō ōłæĬņīēō þĬþłĊŤ ōĳ ōĐþ Ŀæłō ĳĉ ōĐþ 

īæôĐēĬþ ĿþłĉĳłīēĬĊ ōĐþ ŞĳłĢȼ 

¥Đþņþ ôĳīĿĳĬþĬōņ ēĬôĥŒúþ ƴŤŞĐþþĥņȽ 

ĿŒĥĥþŤņȽ óþĥōņȽ ôĳĬĬþôōēĬĊ łĳúņȽ ôĳŒĿĥēĬĊņȽ 

ôæīņȽ ņĿēĬúĥþņȽ ôĐæēĬņȽ ôłæĬĢņȽ æĬú Ċþæłņȼ

All parts of the machine which move 

while the machine is working include, 

but not limited to, reciprocating, 

rotating, and transverse moving parts, 

as well as feed mechanisms and 

auxiliary parts of the machine.

Point of Operation Power Transmission Apparatus Other Moving Parts

1 Compiled from Aon Casualty Risk Control resources and various regulatory sources.
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Hazardous Mechanical Motions

xĳōæōēĬĊ īĳōēĳĬ

¥Đēņ ēņ úæĬĊþłĳŒņ óþôæŒņþ ōŒłĬēĬĊ Ŀæłōņ ôæĬ ĊłēĿ ôĥĳōĐēĬĊ æĬú 

ōĐłĳŒĊĐ īþłþ ņĢēĬ ôĳĬōæôōȽ ĉĳłôþ æĬ æłīȽ ĐæĬúȽ ĳł ĉĳĳō ēĬōĳ æ 

úæĬĊþłĳŒņ ĿĳņēōēĳĬȼ 

/ĳĥĥæłņȽ ôĳŒĿĥēĬĊņȽ ôæīņȽ ôĥŒōôĐþņȽ ƴŤŞĐþþĥņȽ ņĐæĉō þĬúņȽ ņĿēĬúĥþņȽ 

īþņĐēĬĊ ĊþæłņȽ æĬú ĐĳłēũĳĬōæĥ ĳł ŝþłōēôæĥ ņĐæĉōēĬĊ æłþ ņĳīþ 

þţæīĿĥþņ ĳĉ ôĳīīĳĬ łĳōæōēĬĊ īþôĐæĬēņīņ ŞĐēôĐ īæŤ óþ 

ĐæũæłúĳŒņȼ

¥Đþ úæĬĊþł ēĬôłþæņþņ ŞĐþĬ ĿłĳğþôōēĳĬņ ņŒôĐ æņ ņþō ņôłþŞņȽ óĳĥōņȽ 

ĬēôĢņȽ æółæņēĳĬņȽ æĬú ĿłĳğþôōēĬĊ ĢþŤņ ĳł ņþō ņôłþŞņ æłþ þţĿĳņþú ĳĬ 

ōĐþ łĳōæōēĬĊ Ŀæłōɤņɥȼ 

Nip point

Exposure to these kinds of hazards is caused by the in -turning sides of 

rotating parts. There are three main causes of nip points: 

ÅParts can rotate in opposite directions while their axes are parallel to each 

other. These parts may be in contact (producing a nip point) or near each 

other.  In the latter case, the food or packaging materials fed between the rolls 

produces the nip points. Machines with intermeshing gears or bearings that 

pose this hazard are film rollers, tumblers or wrappers.  

ÅParts can rotate in the same direction with each other. Some examples would 

be the point of contact between a power transmission belt and its pulley, a 

chain and a sprocket, or a rack and pinion.  

ÅA part can rotate among a fixed part creating a shearing or crushing action. 

Examples are spoked handwheels or flywheels, or screw conveyors. Tier I 

Equipment having these types of exposures include tumblers, conveyors, and 

anti -cake machines . 
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Hazardous Mechanical Motions
Motions

Reciprocating motions

This is hazardous because, during the back -and-forth or up -and-

down motion, a worker may be struck by or caught between a 

moving and a stationary part. 

Transverse motion

This exposure occurs when movement in a straight, continuous line 

creates a hazard because a worker may be struck or caught in a pinch 

point or shear point by the moving part. 



Ǉǋ

Hazardous Mechanical Actions

Cutting Action 

ÅThe danger of cutting action exists at the 

point of operation where finger, arm, and 

body injuries can occur and where flying 

chips or scrap material can strike the 

head, particularly in the eyes or face. 

֙Such hazards are present at the point 

of operation when cutting blocks of 

cheese, packing film, or other 

materials.

ÅMay involve rotating, reciprocating, or 

transverse motion. 

ÅExamples of mechanisms involving 

cutting hazards include cubers , 

shredders, slicers, dicers, etc. 

Shearing Action 

ÅInvolves applying power to a slide or 

knife to trim materials.   

ÅHazard occurs at the point of operation 

where the product is inserted, held, and 

withdrawn.  

ÅExamples of machines used for shearing 

operations are mechanically, 

hydraulically, or pneumatically powered 

shears. 



16

Other Physical Hazards

¥Đþłīæĥ óŒłĬņ

/æŒņþú óŤ Đĳō Ŀæłōņ æĬú Ŀłĳôþņņþņ Œņþú 

ĳĬ ņþæĥēĬĊ óæłņ ōĐæō ôĥĳņþ ɤņþæĥɥ Ŀĥæņōēô 

ĿæôĢæĊēĬĊȽ ņōþæī ĿēĿēĬĊ Œņþú ēĬ ôĐþþņþ 

ĿłĳôþņņþņȽ ĳł īĳĥōþĬ ĊĥŒþ Œņþú ōĳ ņþæĥ 

ôæņþņȼ 

Ionizing and non -ionizing radiation 

Some packaging machines use lasers to 

print code dates, x -rays to detect foreign 

objects in products or packaging, or UV 

light to cure inks. 

Sources of radiation must be evaluated 

and guarded to prevent exposure. 
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Hierarchy of Controls and Common Machine 
Safeguarding Concepts 

Various methods can be used to safeguard machinery effectively. 

ÅSafety professionals use a concept called Hierarchy of Controls to determine how to prevent 

exposure to potential and actual hazards. 

ÅThe preferred method of preventing workplace injuries is to eliminate the hazard. If the 

hazard cannot be removed, engineering controls are often used. 

ÅMachine guarding is a type of engineering control. 

ÅEmployee training, policy enforcement, and personal protective equipment are administrative 

controls and are the least effective if used as the sole technique to prevent injuries. 
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Hierarchy of Controls and Common Machine Safeguarding Concepts 
Elimination/Substitution Controls

9ţæīĿĥþȾ /ĳĬōłĳĥ xĳĳī

¶ĳłĢþłņ Ŀþłĉĳłī ĳł īĳĬēōĳł ĿłĳúŒôōēĳĬ Ŀłĳôþņņþņ ēĬ 

ņþĿæłæōþɋłþīĳōþ ŞĳłĢ æłþæņȼ 

¥Đēņ īþōĐĳú ôæĬ óþ Œņþú ŞĐþĬ ēĬúŒņōłēæĥ Ŀłĳôþņņþņ ôłþæōþ ĥēĉþ 

ōĐłþæōþĬēĬĊ ņēōŒæōēĳĬņȽ þţôþņņēŝþ ōþīĿþłæōŒłþ ɤþȼĊȼȽ ņōþæīȽ ôĐþīēôæĥ 

łþæôōēĳĬņɥȽ Ĭĳēņþ ĳł æēłóĳłĬþ ôĳĬōæīēĬæōþņȿ ĳł ŞĐþĬ ŁŒæĥēōŤ 

æņņŒłæĬôþ Ŀłæôōēôþņ łþŁŒēłþ ōĐþ ĿłþŝþĬōēĳĬ ĳĉ ēĬōłĳúŒôēĬĊ ĉĳłþēĊĬ 

īæōþłēæĥņ ēĬōĳ ōĐþ ĿłĳúŒôōēĳĬ Ŀłĳôþņņȼ 

Prevent exposure (e.g., contact) among actual and potential hazard(s), employees and/or bystanders. 
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Hierarchy of Controls and Common Machine Safeguarding Concepts 
Engineering Controls

Fixed Guards

Permanent barriers that prevent access to dangerous parts of the 

machine. They must be durable and tamper resistant. 

Interlocked Guards

These guards shut off the machine when opened or removed, 

making them ideal for applications requiring frequent access for 

cleaning or adjustments tasks. 

Adjustable Guards

Flexible guards that can be adjusted to accommodate different 

product sizes or operations ensuring safety while maintaining 

efficiency. 

Distance

CFR 1910 Subpart O contains a minimum reach distance table based 

on anthropometric data, that if followed, minimizes the likelihood of 

worker(s) and bystander(s) to physically reach the point of operation. 

See Exhibit 1 for the distances. 

A barrier or other device is placed between the worker(s) and the actual and/or potential hazard(s).

Exhibit 1

CFR 1910 Subpart O ɴ Machine Safeguarding Reach Distances  

Distance from opening 
to point of operation hazard

Maximum width of openings

½ to 1½ inches ¼ inch

1½  to 2½ inches ǉ ǎ̺  ēĬôĐ

2½  to 3½ inches ½ inch 

3½  to 5½ inches ǋ ǎ̺  ēĬôĐ

5½  to 6½ inches ¾ inch

6½  to 7½ inches Ǎ ǎ̺  ēĬôĐ

7½  to 12½ inches 1¼ ēĬôĐes

12½  to 15½ inches 1½ inches

15½  to 17½ inches Ǉ Ǎ ǎ̺  ēĬôĐþņ

17½  to 31½ inches ǈ Ǉ ǎ̺  ēĬôĐþņ



ǈǆ

Hierarchy of Controls and Common Machine Safeguarding Concepts 
Administrative Controls

By themselves, this category of safeguarding is the least effective as reliance on the worker and the management 
system is needed for control effectiveness. Common administrative controls include:

Pre-Start Up Safety Reviews

ÅConducting inspections before starting machinery helps identify hazards missed during installation and production (e.g., ensu res 

safety deficiencies are addressed prior to use). However, when paired with engineering controls they help maintain and overal l 

machine safeguarding program.

Policies and Procedures

ÅEstablishing written machine guarding program with clear policies and procedures helps ensure consistent application of safet y 

measures. 

Risk Assessment Process

ÅIdentifying potential hazards and implementing appropriate safeguarding measures to mitigate risks is crucial for maintaining  a safe 

work environment. Risk assessments occur at various stages of equipment design, selection, installation and daily operations.  

Regular Inspections and Maintenance

ÅRoutine checks and maintenance of safety devices and guards ensure they remain effective and in good working condition. 



Tier 1 Equipment

21HS Certified Healthcare Professional Workshop ɵ Machine Safeguarding Guidelines

uĳōþĬōēæĥ Jæũæłúņ æĬú /ĳĬōłĳĥņ
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Tier 1 Equipment 1

Potential Hazards and Controls 

The cheese converting industry has many types of equipment and this section highlights common hazards related to specific pro duc tion equipment 

identified by the authors.  

The equipment is referenced as Tier I Equipment, and identifies potential hazards associated with each type of equipment. The  materials presented 

in this section can be used by the cheese converters when interacting with their OEMs to promote consensus regarding common h azards and 

machine guarding approaches. 

The Tier I Equipment includes: 

PalletizersShredding 
Machines

640 Cutters !ĬōēɲôæĢþ 
bæôĐēĬþņ

TumblersConveyors Film Rollers 
or Wrappers

1  For the purposes of this document, the equipment listed will be referred to as the Tier I Equipment . Tier I Equipment is defined as: Production equipment commonly used to change the shape and/or output of the cheese 
as it advances during the converting process.
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Potential Hazards and Controls

¥Đþ ôĐþþņþ ēĬúŒņōłŤ Œņþņ æ ŝæłēþōŤ ĳĉ īæôĐēĬþłŤ Ĭĳō ēĬôĥŒúþú ēĬ ōĐþ ¥þēł M 9ŁŒēĿīþĬō ĥēņō ōĐæō 

ôĳŒĥú łþŁŒēłþ ĊŒæłúņȼ 

Mō ēņ ŒĿ ōĳ ōĐþ þīĿĥĳŤþł ōĳ ēúþĬōēĉŤ þŁŒēĿīþĬō ņĿþôēƳô ņæĉþĊŒæłúēĬĊ Ĭþþúņ æĬú ēĬņōæĥĥ 

æĿĿłĳĿłēæōþ úþŝēôþņ æĬú Ŀłæôōēôþņ ōĳ ĿłþŝþĬō ēĬğŒłēþņ ōĳ þīĿĥĳŤþþņ æĬú óŤņōæĬúþłņȼ 

iōĐþł ôĳīīĳĬ ŞĳłĢĿĥæôþ īæôĐēĬþłŤ łþĥæōþú þţĿĳņŒłþņ ĉæôþú óŤ ĉĳĳú īæĬŒĉæôōŒłþłņ ēĬôĥŒúþ 

óŒō ēņ Ĭĳō ĥēīēōþú ōĳȾ

Slip Hazards 

Wet or oily floors around equipment create 

a variety of hazards increasing the risk of 

falls causing injuries like fractures sprains, 

strains, and bruises, as well as risks 

associated by falling onto or into 

equipment leading to cuts, amputations, or 

being caught in moving parts. 

Trip Hazards

Hoses, packaging materials (e.g., excess 

film, pallets, boxes), and uneven walking 

surface increase the likelihood of falling 

and causing injuries like fractures, 

dislocated joints and bruises as well as, 

falling onto or into equipment causing 

bruising, cuts, amputations, or being 

caught in moving parts.
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Potential Hazards and Controls

Struck -by Hazards

Rolling, falling, and swinging objects or pieces of 

equipment can strike employees working below or on 

the same level leading to a variety of injuries. 

Improperly guarded palletizing equipment can 

contribute to injuries when a worker is hit by a robotic 

arm. 

Electrical Hazards 

Damaged cords, exposed wiring, or 

improperly grounded equipment can 

lead to electrical shocks. Interlock 

guards that do not function properly 

can also lead to a variety of injuries 

like being caught in or being struck 

by moving parts. 

bæēĬōþĬæĬôþ æĬú MĬņĿþôōēĳĬ ¥æņĢņ 

¶Đēĥþ ŞĳłĢēĬĊ ĳĬɋæłĳŒĬú þŁŒēĿīþĬōȽ īæēĬōþĬæĬôþ 

þīĿĥĳŤþþņ æłþ þţĿĳņþú ōĳ ņēĊĬēƳôæĬō æĬú ĥēĉþɲōĐłþæōēĬĊ 

ēĬğŒłēþņ ĥēĢþ þĥþôōłĳôŒōēĳĬ æĬú æīĿŒōæōēĳĬņȼ 

9ĬĊŒĥĉīþĬōȽ æņ Şþĥĥ æņ æņĿĐŤţēæōēĳĬ ôæĬ ĳôôŒł ŞĐþĬ 

ŞĳłĢēĬĊ ēĬ ôĳĬƳĬþú ņĿæôþņ ɤþȼĊȼȽ ŝæōņȽ ĐĳĥúēĬĊ ōæĬĢņɥȼ 

Mō ēņ ôłŒôēæĥ ōĳ ēúþĬōēĉŤ æĬú ôĳĬōłĳĥ ōĐþņþ þţĿĳņŒłþņ ōĳ 

þĥēīēĬæōþ ĳł īēĬēīēũþ ēĬğŒłŤ ĿĳōþĬōēæĥȼ iĉōþĬ ĳōĐþł 

i|J! łþĊŒĥæōēĳĬņ Ĭþþú ōĳ óþ ôĳĬōþīĿĥæōþú ōĳ þĬņŒłþ 

ôĳīĿĥēæĬôþ ŞēōĐ ōĐþ ŒĬēŁŒþ ņēōŒæōēĳĬȼ 

Caught in -between Hazards

Improperly guarded palletizing 

equipment can injure employees if 

they are caught between stationary 

objects and other mechanical 

processes. 
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Potential Hazards and Controls

The ISO 12100 consensus standard 

contains hazard definitions and Exhibit 2 

lists common hazards related to machine 

guarding and applicable to Tier I 

Equipment. 

Cheese converters can use the ISO 12100 

methodology as it is an adaptable 

framework for assessing the presence of 

hazards not listed previously. Many OSHA 

regulations require employers to complete 

risk assessments and as such, employers 

conduct numerous types of evaluations to 

identify compliance triggers. 

The information contained in this 

document is specific to machine guarding 

hazards only (i.e., does not address 

Control of Hazardous Energy) and is 

provided as a guide.  The information 

should not be considered inclusive of all 

workplace exposures. 

Exhibit 2

ISO 12100 Hazard Category Summary

Hazard Type Description

Mechanical Hazards associated with moving parts of machinery, such as gears, belts, and rotating shafts; 
MĬğŒłŤ ôæĬ ĳôôŒł ŞĐþĬ æ ŞĳłĢþłʁņ ĐæĬú ĳł ĳōĐþł óĳúŤ Ŀæłō ēņ ôæŒĊĐō ēĬ æ łĳōæōēĬĊ ņĐæĉō ĳł ŞĐþĬ æ 
worker's arm is crushed between two moving parts of a machine; Other mechanical examples 
include: 
Å Shearing: Injuries caused by sharp edges or moving parts cutting through flesh, like a guillotine 
Å Cutting: Injuries from sharp edges or moving parts cutting through product like a knife 
Å Catching: Clothing or body parts being caught in moving parts, like a conveyor belt or pulley 
Å Drawing in: Being pulled into a machine or moving parts, like a conveyor belt or auger 
Å Stabbing: Being injured by sharp objects or moving parts, like a needle 
Å Pushing: Being pushed by a moving part or object, like a palletizer or block cutter 

Thermal Burns, frostbite, scalds injuries from contact with high or low temperatures; Burned by hot 
surfaces, liquids, steam or experiencing frostbite from prolonged exposure to cold machinery or 
cryogenic materials. 

Radiation Skin, tissue or eye damage, genetic mutation when exposed to ultraviolet light, ionizing radiation; 
Injuries can occur when workers are exposed to x -rays and certain classifications of lasers, welding 
arcs, etc. 

Substances Bodily injuries resulting from exposure to chemicals (e.g., poisoning), infections resulting from 
contact with bacteria or bloodborne pathogens, or injuries from exposure to explosive materials or 
conditions. 
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uĳōþĬōēæĥ Jæũæłúņ æĬú /ĳĬōłĳĥņ ɵ 9ŁŒēĿīþĬō
640 Cutters

Tier 1 Equipment Hazard and Control Summary 1Used to slice cheese products. This type of cutter is commonly 
used at the start of a converting process as 640 lbs. blocks of 
cheese enter the production line. 

Common Hazards and Controls

Caught in, pushing, shearing as product is passed through the harp wire

Auto block cutters should have full exterior guarding, access doors with 
safety interlocks, or fencing with light curtain protection for entry and 
exit of the product or physical barriers long enough to prevent access to 
hazards (a.).

Manual block cutters need dual hand control with sole operator training 
defining responsibility to avoid movement when other employees can 
gain access to machine or product in process (a. and b.).

Struck by when material falls/drops or when picking trim (c. and d.).

d.

b.

c.

a.

1 Equipment images from www.marchantschmidt.com
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Potential Hazards and Controls ɵ Equipment
Anti -Cake Machines

Machines dispense dry powder that prevents shredded, diced or cubed cheeses from 
clumping or sticking together. 

Common Hazards and Controls

ÅAnti -cake lid in open position ɵ Secure lid to prevent unintended closure; If auger is accessible 

when lid is open, the opening to the auger should be guarded in accordance with CFR 1910 

Subpart O Reach Distances  or an interlock installed on lid to stop the auger when lid is open 

(a.). 

ÅWhile the cover is open for anti -cake filling ensure lid is secure and cone is tall enough to 

prevent access to the auger (CF R 1910 Subpart O Reach Distances)  (a.).

ÅCutting, shearing and drawing in while anti -cake product is being introduced to process: 

֙Rotating agitating auger at base of cone .

֙Rotating discharge auger .

֙Rotating end shaft for agitator auger/discharge auger .

ÅAll openings of dispensing auger must comply with CFR 1910 Subpart O Reach Distances  (b.).  

ÅCommon controls to comply with CFR 1910 Subpart O Reach Distances  (c.) include:  

֙Fixed grating at the top of the cone, allowing power to fall through but prevent bodily access. 

֙Safety interlock on cone cover, which disengages auger while cover is open. 

ÅAgitation and dispensing auger end shaft ɵ Any end shaft extending beyond ½ its diameter or 

possess key/set screw must be fully guarded CFR 1910 Subpart O Reach Distances  (d.).  

a.

b. c. d.

Tier 1 Equipment Hazard and Control Summary 1

1 Equipment image from www.marchantschmidt.com
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Potential Hazards and Controls ɵ Equipment
Conveyors

Used for transporting materials and products throughout the entire converting 
process. 

Variety of conveyor configurations exist and the ANSI B20.1 conveyor 
standards should be followed to ensure proper guarding is present for each 
specific application. 

Common Hazards and Controls

ÅDrive/idler roller nip points between belt and roller. (a. and b .). 

ÅConveyor transition speed of each conveyor is critical to avoid pinch hazard. 

ÅRotating shafts from inside conveyor to the drive roller -entanglement hazard 

(c.).

ÅAll bearings need covers - align  with Quality and food safety on weep holes 

(c. and d .).

ÅSanitation clean out ports on framework -shearing hazard (e .).

ÅBelt tensioners ɵ if too tight causes challenges with idler rollers. 

ÅConveyor transitions -fixed vs. mobile (conveyor to conveyor). 

ÅProduct rejection arms -check weight, metal detector, and x -ray. 

ÅClean-in-place belts and chain vs. disassembly (must consider sanitation)

֙How do you safely clean a belt in place when it is running? 

֙When do you remove guards for cleaning a moving conveyor? 

ÅBelts and chain conveyor material are guards themselves. If they are damaged 

in any way there is a gap (hazard) created. 

Tier 1 Equipment Hazard and Control Summary 1

a.

b.

c.

d. e.

1 Equipment images from www.marchantschmidt.com
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Potential Hazards and Controls ɴ Equipment
Film Rollers or Wrappers

Used in packaging and labeling process.

Common Hazards and Controls

ÅIn-running nip points contribute to being caught in or drawn in 

equipment while inserting new rolls of film. 

ÅStruck by when film and other materials falls/drops to the floor.  

ÅBurns from sealing bars or stamping product labels into film. 

ÅFixed barrier guards covering the nip points with interlocks that stop 

rollers when cover is removed or open. 

ÅInterlocked guards stop rollers when cover is open. 

ÅAccess sealing bars should be guarded or OSHA distances followed  

(CFR 1910 Subpart O ɴ Machine Safeguarding Reach Distances ).

Tier 1 Equipment Hazard and Control Summary 1

1 Equipment image from www.marchantschmidt.com
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Potential Hazards and Controls ɴ Equipment
Palletizer

Used to place finished goods on a pallet for storage or shipment; Equipment is 
often paired with robotic or vacuum pick and conveyors. 

Common Hazards and Controls

Tier 1 Equipment Hazard and Control Summary 1

ÅPhysical fence around apparatus (a.)

֙Doghouse guards on infeed that do not allow contact with the end of arm tooling (EOAT). 

֙Removable key system for entry required to prevent restart; or doors need to be 

physically locked open -administrative control. 

ÅPresence sensing devices (e.g., light curtain, safety laser scanner systems)

֙Light curtain on pallet exits.

֙Light curtain for empty pallet magazines.

֙Light curtains for slip sheet magazines.

ÅInterlocked doors 

֙Category 3 or 4 safety circuitry for doors or tool required fasteners. 

ÅTeaching pendant administrative controls -only use when outside fencing. 

֙Program home for all stops and starts. 

֙Program to remove bad pallets from finished product pallet conveyor

֙Documented SOP for clearing product jams.

֙Maximum speed slow down when approaching the physical guarding. 

ÅCobot  - Collaborative robot intended for direct human robot interaction within a shared 

space, or where humans and robots are in close proximity. Commissioning and start up risk 

assessment is suggested. 

ÅInternal movement sensors can differentiate from the robot arm movement. 

a.
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Potential Hazards and Controls ɴ Equipment
Tumblers

Machines that mix or tumble products to ensure uniformity. 

Common Hazards and Controls

Tier 1 Equipment Hazard and Control Summary 1

ÅCaught in revolving drum, entanglement in rotating parts, in -running nip points between 

rotating drum and bearings (a., b. and c.). 

ÅPinch points between moving parts and infeed/outfeed conveyors (a. and c.). 

ÅBurns, skin irritation when equipment crevasses/pockets inside drum retain chemical used 

in sanitation (b.). 

ÅBarrier guards/fencing around drum (b.). 

ÅStruck by/caught between when moving equipment for setup, tear down and sanitation or 

when moving equipment on casters. 

ÅPPE to prevent exposure to chemical procedures ensuring drums drain adequately. 

a.
b.

c.

1 Equipment Image from www.marchantschmidt.com
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Potential Hazards and Controls ɴ Equipment
Shredders

Machines that are used to convert pre -cut block cheese or trim into shredded 
cheese.

Common Hazards and Controls

Tier 1 Equipment Hazard and Control Summary 1

ÅStruck by/caught between when moving equipment for setup, tear down and sanitation or 

when moving equipment on casters. 

ÅCaught in rotating parts. 

ÅCutting/severing from sharp parts. 

ÅBarrier guards/shrouds. 

ÅPPE cut resistance gloves when exposed to or to handle cutting knives. 

1 Equipment image from www.marchantschmidt.com
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Stakeholder Roles and 
Standards

This is a summary of the individual 

ņōæĢþĐĳĥúþłņʁ ōŤĿēôæĥ ĉŒĬôōēĳĬȽ łĳĥþņ æĬú 

responsibilities relating to equipment guarding.

Using the materials referenced provides cheese 

converters and OEMs with tools to promote 

injury prevention, new and retrofit installation 

compliance, and offers practical information to 

address unique equipment configurations. 

Regulatory considerations noted related to 

OSHA and consensus standards like ANSI and 

ISO. 
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Stakeholder: Original Equipment 
Manufacturers 

It is the responsibility of OEMs to ensure machines they design, build, distribute, sell, install, 

and/or service are safe. This presents challenges to OEMs as technological advancements 

ĳĉōþĬ ĳŒōĿæôþ ĊĳŝþłĬīþĬōæĥ æĬú ôĳĬņþĬņŒņ ņōæĬúæłú ĿłĳīŒĥĊæōēĳĬ æĬú ņĳôēþōŤʁņ ĿłĳĿþĬņēōŤ ōĳ 

litigate. Original equipment manufacturers procure product liability insurance as a risk 

mitigation technique. 

Product liability insurance is a contract between the insurance company and the OEM providing 

financial protection from activities that cause loss to a third -party. Product liability is a term 

used to describe the legal liability of manufacturers or sellers of goods to compensate buyers, 

users and even bystanders for damages or injuries suffered because of defects in the goods 

purchased. 1 Proving the claim usually involves one or more of the three basic theories of 

liability: negligence, breach of contract/warranty, and strict liability 2 and are defined as: 

ÅNegligence: The manufacturer fails to exercise reasonable care. 

ÅStrict liability: Holds OEM accountable for defects regardless of the care level. 

ÅBreach of warranty: Focuses on a product's failure to fulfill its stated promises. 3

1 Introduction to product liability law | The Hanover Insurance Group
2 https://www.cozen.com/admin/files/publications/2381648.pdf?embed=1
3 Elements of a Product Liability Claim

https://www.hanover.com/businesses/business-customer-resources/hanover-risk-solutions/introduction-product-liability-law#:~:text=Product%20liability%20is%20a%20term,law%20governing%20product%20liability%20litigation.
https://www.cozen.com/admin/files/publications/2381648.pdf?embed=1#:~:text=A%20products%20liability%20claim%20normally,%2Fwarranty%2C%20and%20strict%20liability.
https://www.gbw.law/blog/2024/june/elements-of-a-product-liability-claim/#:~:text=The%20legal%20principles%20that%20underpin,to%20fulfill%20its%20stated%20promises.
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Stakeholder: OEM
Product Liability Risk

A product liability risk mitigation program aims to minimize the risk of lawsuits and damages by 

proactively addressing potential hazards and defects in products. A program includes elements 

like risk assessment, design safety, supplier management, record -keeping, customer feedback, 

and legal considerations. 

ÅProduct Risk Assessment and Hazard Identification: Evaluations are performed regularly 

throughout the equipment manufacturing process to identify and mitigate potential hazards. 

ÅDesign, Manufacture, and Maintenance: OEMs design equipment with built -in safeguards to 

protect users from inherent hazards from the outset. Supplier management (e.g., supplier 

qualification and quality control processes) and product qualification (e.g., testing and 

evaluation of finished products) ensures items meet safety standards and performance 

expectations. Documents related to the instruction and maintenance are also considered as 

part of the equipment. 

ÅRecord -Keeping and Traceability: Detailed records are kept of product design, manufacturing 

processes, testing results, and customer feedback. 

ÅCustomer Feedback and Monitoring: Channels for customers to report issues and provide 

feedback on product performance and safety are typically in place.  

ÅLegal and Insurance : Understand emerging trends and relevant product liability laws and 

regulations. Often, OEMs provide education to their employees on the safe use of machinery 

and the importance of safeguarding measures. 

OEMs must 

manufacture equipment 

with safeguards to protect 

users and other third parties 

from inherent hazards  

present in the equipment 

the OEM designs and 

makes that could cause a 

loss.
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Stakeholder: Cheese Converter

Employers have two primary requirements related to workplace safety: 

uŒłôĐæņþ ŞĳłĢþłņʁ 
ôĳīĿþĬņæōēĳĬ ĳł þīĿĥĳŤþłņʁ 
liability insurance 

This insurance pays for medical care 

and provides wage replacement to 

workers who are injured while in the 

ɾôĳŒłņþ ĳł ņôĳĿþ ĳĉ þīĿĥĳŤīþĬōɿ

Provide a workplace free of 
recognized hazards 

(i.e., OSHA General Duty clause)

Course and Scope of Employment 

This refers to the activities an employee is expected to perform as part of 

their job, and the employer can be held financially responsible for damages 

(e.g., injuries) if the employee is harmed within that scope.
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Stakeholder: Cheese Convertor
Factory Acceptance Testing (FAT) ɵ Minimize Hazards 
Prior to Installation

To minimize hazards prior to installation, cheese converters and OEM should 
complete factory acceptance testing (FAT). 

¥Đēņ Şēĥĥ ĐþĥĿ ōĳ þĬņŒłþ þŁŒēĿīþĬō īþþōņ ōĐþ ôĐþþņþ ôĳĬŝþłōþłʁņ ņĿþôēĉēþú łþŁŒēłþīþĬōņȼ 

Often a formal process is followed and documented.
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Factory Acceptance Testing (FAT)
Elements frequently included

Documentation Review 

Ensure relevant documentation, 

including manuals, specifications, 

and drawings, are complete and 

accurate

Verify documentation aligns with 

the equipment's design

Functional Testing

Confirm equipment functions as 

intended, based on the design 

documents

Check functionalities, including 

start -up, shutdown, and operation 

Performance Testing

Measure equipment's 

performance against specified 

criteria, such as speed, capacity, 

and accuracy

Verify performance meets 

contractual requirements

Safety Checks

Evaluate safety features, such as 

guards, interlocks, and 

emergency stop buttons, for 

compliance with standards

Ensure safety systems are 

properly configured and 

functional 

Environmental Testing

Assess equipment's reliability 

under various environmental 

conditions, such as temperature, 

humidity, and vibration

Verify equipment can operate 

without issues in the intended 

operating environment 

Interface Testing

Check compatibility with other 

systems and devices the 

equipment will interface with

Ensure seamless integration and 

communication between different 

components 


