
Navigating this Presentation 
To fully understand this presentation and the 

examples cited, please be sure to read the 
attached notes. To see the notes, right click on 

the “Comment” bubble on the upper left corner 
of the page. Then click on Open All Pop-Ups.

Presenter
Presentation Notes
Notes - To fully understand this presentation and the examples cited, please be sure to read the attached notes. To see the notes, click on the “Comment” button on the top right of the page.  



Guarding Conveyor Belts 
at Metal & Nonmetal Mines 

Mine Safety & Health Administration – June 2010 

Presenter
Presentation Notes
This guide provides compliance information to help the metal and nonmetal mining industry meet current requirements of the Mine Safety and Health Administration’s (MSHA’s) guarding standards addressing conveyor belts.  This document is also intended to enhance awareness of guarding compliance for miners’ representatives, miners, independent contractors, and MSHA’s Metal and Nonmetal enforcement personnel with compliance issues related to guarding conveyor belts.  This guide should be used to supplement existing guarding guidance contained in "MSHA's Guide to Equipment Guarding" issued in 2004, and in MSHA’s existing Program Policy Manual. 



MSHA’s Goals & Objectives 

• Improve inspection and enforcement
consistency to ensure proper guarding
compliance

• This will result in … REDUCED :
 Serious and Fatal accidents
 Risk of injury posed to miners

Presenter
Presentation Notes
MSHA’s goals include a reduction in the number of mining fatalities, in the incidence of injuries and illnesses, and in the level of risk posed to miners.Through the publication of this resource, MSHA seeks to improve the consistency of mine inspections and to assist the mining industry in complying with equipment guarding standards.



Injuries Related to 
Equipment Guarding 

Climbing on guard 
5% 

Handling/Dropped 
oversized and            
heavy guards 

45% 

Reached past 
or around guard 

14% 

Removed guard 
during operation 

10% 

Inadequate guard 
size / position 

14% 
Inherently 

hazardous guard 
12% 

Presenter
Presentation Notes
This graphic summarizes the distribution of injuries caused by behaviors (reaching past or around a guard, removing guards during operation or climbing on guards) as opposed to injuries caused by conditions (handling oversized and heavy guards, dropping the guards, and being injured by inherently hazardous guards.Injuries caused by at-risk work practices represent approximately 1/3 of all guarding-related injuries.Injuries caused by inadequate guard design, construction and maintenance represent approximately 2/3 of all guarding-related injuries.If we also consider the muscle sprains and strains, and the back injuries caused by handling heavy, large or awkwardly shaped guards, and the injuries that occur when miners drop guards because they are heavy, large or do not have handles, the total percentage of injuries due to poor design, construction and maintenance of guards rises to well over 50%.12% of guard-related injuries occurred because the guard was itself a hazard to miners.  Most of these injuries were lacerations and puncture wounds caused by handling or striking against a guard that had sharp edges or points.Mining industry injuries can be reduced by improving guard design and construction.



30 CFR § 56/57.14107 
Moving Machine Parts 

MNM’s most-cited standard 

*Data is from 2005-May 20, 2010

 Citations 
Issued S&S

11,687 Y
23,966 N
35,653

Presenter
Presentation Notes
At metal and nonmetal mines, equipment guarding standards are the most frequently cited for violations.  The table shows the number of citations issued over a 5-plus year period for violations of 30 CFR § 56/57.14107 – Moving machine parts.  This data includes all citations issued for violation of § 56/57.14107, not just those associated with conveyor belt guarding.



(a) Moving machine parts shall be guarded to 
protect persons from contacting gears, 
sprockets, chains, drive, head, tail and 
take-up pulleys, flywheels, couplings, 
shafts, fan blades and similar moving parts 
that can cause injury. 

(b) Guards shall not be required where the 
exposed moving parts are at least seven 
feet away from walking or working 
surfaces. 
 

30 CFR § 56/57.14107 
Moving Machine Parts 

Presenter
Presentation Notes
The text of § 56/57.14107 (a),  Moving machine parts, is shown on this slide.  This part of the standard lists several types of moving machine parts.  Not all moving machine parts could be listed.  The reference to “similar moving parts” indicates that the list of hazardous moving machine parts is incomplete.  MSHA requires more moving parts to be guarded.



• “inadvertent, careless, or accidental 
contact” or 

 

• “deliberate or purposeful work-related 
actions…” (inspection, testing, cleaning, maintenance, 
troubleshooting, lubrication, adjustment, servicing, etc…) 

 

• Standard does not address deliberate or 
purposeful, NON-work-related actions 

Preamble: § 56/57.14107 
[FR, Page 32509] 

Guards are meant to protect persons from: 

Presenter
Presentation Notes
The preamble clarifies that guards are meant to protect persons from inadvertent and accidental contact with moving machine parts.  The standard also addresses deliberate or purposeful actions that are related to work activity, including inspection, testing, cleaning, maintenance, troubleshooting, lubrication, adjustment, servicing, etc., which account for a majority of machinery accidents. The standard does not address deliberate or purposeful actions that are non-work related.



Belt 
Conveyor 

Components 
to Guard 

• Head & tail pulleys 
• Take-up & bend pulleys 
• Return rollers  (Subject to miner’s exposure) 

• Drive & power transmission components 

Presenter
Presentation Notes
Mining industry accidents over a 5-year period showed that many injuries are related to inadequately guarded equipment.  Mine operators’ Form 7000-1 reports of accidents were analyzed for guard-related causes.Usually, at least one fatal accident related to guarding occurs each year.  Further, there are many guarding-related injuries that result in permanent disability, lost work time or work restrictions.



Types of Guarding 

• Point-of-contact guarding 
 

• Location guarding 
 

• Area guarding 

Presenter
Presentation Notes
There are three types of strategies for guarding moving machine parts: guarding at the point of contact, guarding by locating moving machine parts out of normal reach, and enclosing multiple moving parts in a single guard or preventing access to moving parts in a specific area.  The three strategies are explained and illustrated in the next several slides.



Point-of-Contact Guards 

OK 

Presenter
Presentation Notes
The yellow-painted guards shown in these photos are point-of-contact guards.  They fit closely around the moving machine parts.  In the photo on the left, they prevent contact with the V-belt drive, the shaft ends and connecting coupling between the gear drive and the conveyor.  In the photo on the right, the guards enclose the conveyor tail pulley and shaft, and the motion sensor mounted on the shaft end that extends through the bearing. 



Point of Contact Guards 

OK 

Presenter
Presentation Notes
The yellow guard between the conveyor’s drive motor and gear reducer closely fits over the shafts and the coupling that connects them.  It protects miners from contacting the hazardous moving machine parts.



Guarding by Location 

OK 

The distance 
from the head 
drive pulley to 
the ground is 
greater than        

7 feet. 

Presenter
Presentation Notes
Moving machine hazards that are more than 7 feet from walking and working surfaces are not required to be guarded.  They are sometimes said to be “guarded by location”.The photo shows a conveyor head drive pulley that is more than 7 feet above the surrounding walking and working surface.  No additional guard is required.



Guarded by Location? 

8 feet 

Presenter
Presentation Notes
The head pulley of this material overflow belt conveyor was once 8 feet above the surrounding work area and was guarded by location.  When a new U-shaped containment area was constructed of large concrete blocks, easy access across the top of the blocks was unintentionally provided to the head pulley and its unguarded moving machine parts.  Therefore the equipment at the head pulley area was no longer guarded by location and was noncompliant.  Mine operators should re-assess the mine for hazards and risks whenever equipment, conditions or work practices change.



Area 
Guarding 

 
from 

MSHA’s   
2004 

“Guide to 
Equipment 
Guarding” 
Handbook 

 
An area guard is a barrier which prevents entry of a miner into an 
area containing moving machine parts, thus preventing contact 
with the moving parts.  Effective area guards may require 
additional practices and provisions, such as signage, locks, color 
coding, etc., in addition to the physical barrier.  When designing, 
installing, and/or using area guards, consider: 
 
Security of the area 

Is the area guard difficult to defeat? 
Is it locked or bolted? 
Does the guard prevent entry into the area and is the guard 
   difficult to defeat? 

How will the moving machine parts be shut down before entry? 
Will the guard be interlocked with the hazardous equipment   
   so entry will automatically shut down the moving parts? 
Will manual shutdown be used? 

Is the area guard easily recognized as a guard? 
Are warning signs or color coding in use? 

Frequency of entry into the guarded area 
Frequently accessed areas may not be suitable for area 
   guarding. 

Number of people requiring access into guarded area 
If a large number of people need access to an area, then 
   area guarding may not be suitable. 

Education and training in proper procedures 
Does the work force understand who may enter area guards? 
Have lock-out, tag-out procedures been addressed? 

Presenter
Presentation Notes
An area guard is a barrier that prevents entry of a miner into an area containing moving machine parts, thus preventing contact with the moving parts.  Not all equipment is suitable for area guarding.  Effective area guards may require additional practices and provisions, such as signage, locks, color coding, etc., in addition to the physical barrier.  These following are criteria that can be used to assess the effectiveness of an area guard:Is the equipment controlled by only one power source?  Can the guard be secured to prevent it from being easily bypassed?  Multiple bolts are more secure than drop-in pins or latches.  Locks are superior to bolts, pins or latches.    If locking is a method chosen to make it difficult to bypass a guard, keep the key in a secure or relatively     inaccessible location, such as a supervisor’s office.  Can redundant (multiple) security techniques be used to prevent contact with the moving parts?  Include “Area Guarding” in the mine training plan.  Train all miners on hazards associated with area-guarded equipment.  Limit access to keys and restrict access to area guards to selected miners who are permitted and trained on     area-guarded equipment procedures.  Adhere to a pre-planned, written safe work procedure when accessing area-guarded equipment.  Make guards easy to recognize.  Color code guards.  Post area guards with warning and restricted entry signage.  Keep the guards, people and training up-to-date.



Area 
Guarding 

OK 

Presenter
Presentation Notes
The photo shows an area guard used to protect miners from multiple hazards at a conveyor head pulley area.  The multiple hazards include the head pulley and shaft, keyway and key, the in-running nip point between the pulley and the belt, and the conveyor V-belt and motor drive.  The mine recognized that the multiple hazards present increased the level of risk and set a high standard of care.  The mine operator designed and constructed a high quality area guard and augmented it with an expanded area guard program.The area guard is hinged and has double doors that swing wide open for easy access.Guarding the V-belt motor drive and head pulley is an acceptable application for an area guard because access is infrequent, both hazards are operated by one motor, and the mine operator has implemented additional practices and controls.The mine has two area guards and both are identified as such.  The mine operator trains all employees on the increased risk posed by the multiple hazards, limits the personnel who are allowed to work on equipment that is area-guarded, allows work on area-guarded equipment only by special permission of management, and has written procedures for work on area-guarded equipment.  The guard is secured with a latch and three bolts; locking gates with the key kept under management’s control; the guard is secured with a latch and three bolts; and the guard is color-coded and easily recognizable, all of which further reduce miners’ risks.   Affixing a sign that warns that this is an area guard and that special-entry and work procedures are required would further reduce risk. 



Chains used as an 
area guard are 

easily bypassed.  
Non-compliant. 

Presenter
Presentation Notes
This photo shows an ineffective, non-compliant area guard (the chain), that was installed to keep miners away from the moving machine parts.  A section of the point-of-contact guard was removed from the side of the pan conveyor, but miners bypassed the chain and entered the hazardous area to lubricate the pan rollers.  They were at risk of contacting or being caught in those moving parts and sustaining serious injury.All moving parts identified are to be guarded with adequately constructed, installed and maintained guards to provide the required protection.  Using chains to rail off walkways and travelways near moving machine parts is not a compliant guarding strategy.



Area Guarding 
This area 

guard is not 
securely 
fastened 
and it is 
easily 

bypassed.  

Presenter
Presentation Notes
The area guard is supposed to guard three belt conveyor pulleys (see red arrows).  The guard is noncompliant because a miner can easily bypass the guard, enter the hazardous area and once inside, be exposed to multiple moving machine parts.



Area Guarding 

Noncompliant and 
ineffective.  

Frequent access is 
required under 
the unguarded 
return roller. 

Presenter
Presentation Notes
This belt conveyor is noncompliant.  It is not recognizable as a guard, nor it is effective.  The gate is not secured to prevent unauthorized access and is easily bypassed.  Equipment controls are located inside the guarded area, miners frequently enter the hazard area and walk under an unguarded, operating conveyor belt return roller.  Because miners work or travel under the operating belt conveyor, guards must be installed on the conveyor’s return rollers. 



Inadvertent Contact 

Guard removed  

Presenter
Presentation Notes
This photo shows a belt conveyor head pulley guard that has been removed and not reinstalled.  Miners could be inadvertently entangled in the moving machine parts while walking along or stumbling in the travelway, or while working near the head pulley.



Work-Related Contact 

Head 
pulley 

must be 
guarded. 

Presenter
Presentation Notes
This guard is noncompliant because there are work-related reasons for a miner to reach near the moving belt pulleys, such as to sample the material on the belt or adjust the pulley alignment.  In doing so, a miner’s hand or clothing could be entangled in the moving parts.  An appropriate guard would be a point-of-contact guard that totally encloses the moving machine parts and prevents miners from reaching inside.  If lubrication is required, installing extended lubrication lines to a point outside the guard would assist in compliance the standard.



Inadvertent  or 
Work-Related Contact 

Tail pulley must be guarded 
underneath to prevent 

inadvertent contact.     

Presenter
Presentation Notes
The tail pulley of this belt conveyor is high enough above surrounding surface that miners can get under it, either inadvertently, or for work-related purposes such as when cleaning accumulations of material from below it.  Therefore, it must be guarded on the bottom.This guard is substantially constructed and color-coded.  Lifting eyes are provided at the rear of the guard to safely remove the upper section for maintenance.



Inadvertent  or 
Work-Related Contact 

Tail pulley 
guards must 

extend closer 
to the ground 
along sides 
and in front.   

Presenter
Presentation Notes
Tail pulleys must be guarded, but it is not always necessary to place a guard below a tail pulley... it depends on the height of the pulley above ground, the angle of the conveyor (if it is inclined), what work is performed in the area and the potential for inadvertent or work-related contact.Although using a skid-steer loader to clean beneath the tail pulley reduces the risk of injury, the guard in this photo needs to be improved by extending the sides and front of the guard closer to the ground.  The tips of the self-cleaning tail pulley vanes are just barely covered.  Miners could contact these hazardous moving machine parts inadvertently or when performing purposeful work-related duties, such as shoveling beneath the tail pulley if the skid-steer loader is unavailable.



Inadvertent  or 
Work-Related Contact 

The tail pulley can be accessed by 
the unguarded opening.   

Presenter
Presentation Notes
This guard is noncompliant.  In this case the guard needs to more fully protect the area below the tail pulley.  The tail pulley is well above the ground and easy access for inadvertent or work-related purposes is invited by the unprotected open front.  The guards on the sides and rear extend downward far enough to be compliant.



Purposeful Non- 
Work-Related Actions 

OK 

Presenter
Presentation Notes
This tail pulley guard is compliant.  The wing-shaped metal guard beneath the pulley protect persons from inadvertent and work-related actions. There is no work-related reason why a miner would purposely reach around or through the guard to contact the tail pulley.  The pulley is close to a concrete surface and a water hose is used for cleanup.  



Purposeful Non- 
Work-Related Actions 

OK 

Presenter
Presentation Notes
This tail pulley guarded is compliant despite the tail pulley being well above the ground and access provided for miners to cleanup below the tail pulley.  The wing-shaped metal guard beneath the pulley protects persons from inadvertent and work-related actions.  Metal straps span between the “wings” to protect miners from inadvertent or work-related contact, and the tail pulley bearings are equipped with extended grease lines for remote lubrication.  Although some of the openings between the straps may be large enough for a miner to put a hand through, there is no work-related reason why a miner would purposely reach around or through the guard to contact the tail pulley.



• “… the standard is intended to clarify 
the performance objective of guards.  
The standard does not specify the type 
of material to be used for guarding, but 
expanded metal or transparent safety 
plastics are examples of alternatives...” 

Materials for Guard Construction 

Preamble: § 56/57.14107 
[FR, Page 32509] 

Presenter
Presentation Notes
Guards may be constructed out of many different types of materials.  The standard’s preamble clarifies that the standard is performance-oriented and does not specify what materials may or may not be used.  As examples of acceptable materials, expanded metal and safety plastics are named.  Other materials are acceptable if they meet the performance objective of the standard – to prevent contact with hazardous moving machine parts.



Metals 

Metal floor grating 

Expanded metal mesh 

Sheet metal 

OK 

Presenter
Presentation Notes
Examples of metals that may be used are sheet metal, expanded metal mesh and metal floor grating.



Metals 

Chain link fence 

Punched plate 

Metal mesh 

OK 

Presenter
Presentation Notes
Other examples of metals that may be used are chain link fencing, metal mesh and punched plate, such as that used in screen decks.Chain link fencing is more flexible than some materials and may require the frame’s members to be more closely spaced or firmly supported to prevent the fencing from deflecting into a hazard, such as if someone were to fall against  the guard.A caution when using punched plate screen decking, either new or used: depending on its dimensions, this material is often heavy.  It may be difficult to safely handle guards or sections of guards without mechanical devices.Openings in the material should be small enough to prevent persons from contacting the moving machine parts inside, either inadvertently or for work-related purposes.



Screen Cloth 

OK 

Presenter
Presentation Notes
Another material that may be used to construct guards is metal screen cloth.  Used screen cloth that no longer provides the proper level of product quality control may be recycled if it remains in good condition and does not present a hazard, such as having broken or protruding wires that may lacerate or puncture.Materials from which guards are constructed do not have to be new; but if they have been used before, they must not present a hazard in themselves.



Rubber 

Violation of 56.14112(b). 
Not securely in place  

Presenter
Presentation Notes
Rubber is tough and flexible and has guarding applications.  Rubber guards, like all guards, must be substantially constructed and fastened securely in place.  Rubber guards may not be acceptable in high wear areas, in high heat areas, near certain chemicals or where they may be easily ignited.The rubber guard for the conveyor drive in the photo is not compliant because it is not secured in place.  At least one bolt is missing, allowing the guard to be easily pulled or pushed aside.  If the rubber panel were securely in place, it would be considered compliant because the grease fitting on the shaft bearing has been extended outside of the guarded area.



Rubber 

OK 

OK 
Violation of 56.14112(b). 

Not securely in place  

Presenter
Presentation Notes
The rubber tail pulley guard in the photo on the left is not compliant because it is not substantially constructed or fastened securely in place.  It does not prevent someone from contacting the moving machine parts hazard (the tail pulley) from any direction, including from below, either inadvertently or for purposeful work-related reasons, because it is flimsy and easily brushed aside.The rubber panel attached to the metal guard in the photo on the upper right is securely in place, even though the fasteners do not attach it on all sides (the bottom side of the rubber panel is not bolted to the metal.)  Nevertheless, it prevents someone from inadvertently contacting the belt conveyor tail pulley inside the guard and is not easily moved aside to reach inside for any work-related purpose.  The opening at the rear of the metal guard is for tracking the conveyor belt.  The adjustment opening is small and far enough from any moving machine parts that there is no need to cover it.The photo on the lower right shows a metal V-belt drive guard that has been covered on the inside with rubber.  The rubber is thick enough to resist excessive flexing and is well secured to the metal portion of the guard.



 
Tensar  

 

 

OK 

Tensar ® is a high 
strength polyethylene 

mesh used for roof and 
rib control in 

underground salt or 
coal mines.  Here the 
Tensar is stretched 

over a sturdy 
aluminum tube frame 
and well-secured with 

heavy-duty plastic 
wire ties. 

* Please note that Tensar can degrade in direct 
sunlight or in contact with limestone.  

Presenter
Presentation Notes
Tensar® is a high strength polyethylene mesh used for roof and rib control in underground coal or salt mines.  The material can degrade in direct sunlight or in contact with limestone.Tensar® makes a good lightweight guard if it is stretched over a sturdy frame and is well-secured.  The Tensar® panels for the guard pictured on the left are stretched over frames of square aluminum tubing and secured with heavy duty plastic wire ties.  They are tall, taut, durable  and hard to bypass.



Plastics  
Plastic construction 

fencing 

Custom shapes or       
cut-to-fit plastic  

OK 

Presenter
Presentation Notes
Plastic construction-type fencing weathers poorly, deflects and cuts easily.  It is not substantial or durable and is not acceptable for guarding, even if stretched over a rigid frame.Durable plastic guard systems, such as the one pictured in the photo on the lower right, can be purchased commercially.Plastic may not be acceptable for high heat areas or near certain chemicals.



Wood 

Deteriorating and 
delaminating 

Head pulley guard 

OK 

Presenter
Presentation Notes
Wood is acceptable if it is substantial, secure and maintained.  It may not be appropriate in wet conditions or where high heat, flame, sparks or other ignition sources are present.This plywood conveyor head pulley guard is covered by a metal roof, thereby extending its useful life.  It is delaminating, but is still strong enough to protect persons from contacting the guard.  If a wooden guard splinters to the extent the guard becomes a hazard in itself, it may have to be replaced.Note: the photo on the upper right was taken overhead.  The guard is high enough to protect persons from contacting the head pulley.



Tail Pulley Guards 

OK 

Presenter
Presentation Notes
This tail pulley guard is compliant and could be considered a best practice.Note the triangular guards on the sides of the truss below the conveyor.  They guard the ends of the conveyor return rollers from inadvertent contact.  End guards are required where travelways exist beside the conveyor and the height of the return rollers and the distance they are set back from the walkway make inadvertent contact possible.  The need for return roller end guards is more likely for rollers that are not inside a truss.The grid size of the guard directly under the tail pulley is 2-3/4”, too small to get a hand through further than 4 inches.  The distance to any of the moving machine parts is greater than 4”.



Return Rollers 

• Considered to be “similar moving parts” 
and are to be guarded when miners are 
exposed to injury during work or travel 
activities. 
 For instance, when cleaning or working 

under, or crossing under an operating 
belt conveyor that is not guarded by 
location. 

 
 

Presenter
Presentation Notes
Conveyor belt return rollers are considered to be “similar moving parts” and must be guarded when miners work or travel under the conveyor.  Unguarded return rollers that can be contacted by miners are particularly hazardous because they have in-running pinch points across the entire width of the belt into which persons can be drawn and trapped. All moving parts identified under this standard are to be guarded with adequately constructed, installed and maintained guards to provide the required protection. The use of chains to rail off walkways and travelways near moving machine parts, with or without the posting of warning signs in lieu of guards, is not in compliance with this standard. Conveyor belt rollers are not to be construed as "similar exposed moving machine parts" under the standard and cannot be cited for the absence of guards and violation of this standard where skirt boards exist along the belt.  However, inspectors should recognize the accident potential, bring the hazard to the attention of the mine operators, and recommend appropriate safeguards to prevent injuries. This standard is to be cited when a guard at conveyor locations does not extend a distance sufficient to prevent any parts of a person from accidentally getting behind the guard and becoming caught, or in those instances when there is no guard at the conveyor-drive, conveyor-head, conveyor-tail, or conveyor take-up pulleys.�� 



Return 
Rollers 

Not guarded  

Presenter
Presentation Notes
These two photos show unguarded return rollers approximately 3-1/2 to 4 feet above the surrounding surface.  The red arrows indicate the location of the in-running nip point that extends across the entire width of the conveyor between the belt and the return roller.The photo on the upper left was taken during the investigation of a fatal accident in which the deceased was drawn into the in-running nip point and trapped between the belt and roller.Conveyor belt return rollers must be guarded when miners work or travel under the conveyor.



Return Roller Location 

OK 

Presenter
Presentation Notes
The belt conveyor return roller shown in this photo is compliant.  It is located 8 inches from the edge of the travelway and about 1 foot above the walkway’s surface.  Contact would not be inadvertent.  Return rollers must be guarded when persons work or travel beneath the belt conveyor.



Return Roller Location 

OK 

Presenter
Presentation Notes
This photo shows a conveyor located between two travelways.  Note that the return rollers are not 7 feet above walking or working surfaces, so the return rollers’ in-running nip points are not guarded by location.  The low, drooping chains that are visible along the side of the conveyor are not required but were added to alert miners not to work or travel under the conveyor while it is operating.  This equipment arrangement is compliant unless persons go past the chains and travel or work under the unguarded portions of the conveyor while it is in operation.  If miners work or travel under the belt while it is operating, the in-running nip point must be guarded across the entire width of the conveyor.



OK 

Presenter
Presentation Notes
This photo shows a conveyor with guards at the end of the return rollers to prevent miners from inadvertently being entangled in the in-running nip points at the ends of the rollers.  Guards on the ends of the rollers are not required but reduce the risk of entanglement and injury.If miners work or travel under the conveyor while it is operating, the full width of the in-running nip point must be guarded.  Railings along the travelways are not required but have been added to prevent miners from working or traveling under the conveyor while it is operating.  Because this is a long conveyor and miners need to be able to move from one side to the other, the mine provided several designated crossing points and guarded the full width of the return rollers’ in-running nip point in these locations.  This equipment arrangement is compliant unless persons go through the railings and travel or work under the unguarded portions of the conveyor while it is in operation.



Alternative Methods for 
Guarding Return Rollers 

Illustrations from Guide to Equipment Guarding Handbook - 2004 

OK 

Presenter
Presentation Notes
This illustration is from “MSHA’s Guide to Equipment Guarding”, 2004 Edition.  It shows some compliant return roller guards that completely enclose the roller.  Other styles of guards that completely enclose rollers may be used, as well as guards that do not completely enclose the roller.



Alternative 
Return Roller 

Guarding 
Methods OK 

OK 
Guard not secured in place 

Presenter
Presentation Notes
These photos show other types of guards that completely enclose return rollers.The guard in the photo on the upper right is neatly framed and installed close to the belt to protect persons from being drawn into the in-running nip point.  Because the openings in the guard material are small, material may accumulate inside the guard.  This guard has a hinged bottom to make cleaning easier.The guard in the photo on the lower left completely closes off the bottom of the conveyor.  Guards like this are particularly effective where persons cross under belt conveyors.The guard in the photo on the lower right has an opening in the bottom to allow material to fall through and not accumulate.  However, it is non-compliant because there is a gap between the top of the metal frame and the belting.  The mesh intended to fill the gap is not substantial and is collapsing.  The raw edge of the mesh is also a laceration hazard.



Alternative Methods for 
Guarding Return Rollers 

In-running nip point guarded full width of belt.                
Note that guard extends past end of roller. 

OK 

Presenter
Presentation Notes
Return rollers guards do not have to completely enclose the roller.  This guard is set close to the belt and protects the in-running nip point between the roller and the belt.  It extends past the ends of the roller to further protect the nip points there.  Its contour keeps it close to the front of the roller, further reducing the probability that a tool or body part could be entangled in the roller.



Alternative Methods for 
Guarding Return Rollers 

Belting location.  Adjust guard to minimize gaps. 

OK 

Presenter
Presentation Notes
This guard is also set close to the belt and protects the in-running nip point between the roller and the belt.  The ends of the roller are covered to further protect against accidental contact with the nip points.



1 
• 56/57.14108   Overhead drive belts  

2 
• 56/57.14109  Unguarded conveyors 

  with adjacent travelways  

3 • 56.57.14112  Construction and  
  maintenance of guards 

Other standards to consider when inspecting belt conveyors   



Whipping Action of V-Belts 

OK 56/57.14108 – 
Overhead drive 

belts. 
 

Overhead drive 
belts shall be 

guarded to contain 
the whipping action 

of a broken belt if 
that action could be 

hazardous to 
persons. 

Presenter
Presentation Notes
The V-belts and the drive pulley pinch points for the conveyor in this photo are more than 7 feet above the surrounding walkways and working surface, so the drive is considered guarded by location.  The yellow guard (see arrow) below the belt drive protects miners working below the drive from being struck by whipping V-belts if they were to break.



§ 56/57.14109 - Unguarded 
conveyors w/ adjacent travelways 

Unguarded conveyors next to travelways 
shall be equipped with – 

(a) Emergency stop devices to readily 
deactivate the drive motor… 

     or… 
(b) Railings positioned to prevent persons 

from falling on or against the 
conveyor… 

Presenter
Presentation Notes
Standard 56/57.14109 requires unguarded conveyors next to travelways to be equipped with either:(a) emergency stop devices located so that a person falling on or against the conveyor can readily deactivate the drive motor, or…(b) railings positioned to prevent persons from falling on or against the conveyor.  The railings must be constructed so that they will withstand the vibration shock, and wear of normal operation.  In addition, the railings must be constructed and maintained so they do not create a hazard in themselves.



Emergency 
Stop Devices 

OK 

How low or slack & still 
compliant?   Able to 
readily deactivate. 

Presenter
Presentation Notes
The positioning of an emergency stop cord is performance-based.  Emergency stop devices need not run the entire length of the travelway, just the unguarded portion of the conveyor.  The key provision is that persons can use it to READILY DEACTIVATE  the conveyor.The emergency stop device does not have to be positioned so that a falling person automatically deactivates the conveyor.  The location shown in the upper-left photo is compliant.  The emergency stop cord may be positioned lower than pictured, as long as a person can readily deactivate the conveyor.The emergency stop cord shown in the lower-right photo is very slack.  It is not compliant because someone falling on or against the conveyor could not pull it quickly and far enough to deactivate the conveyor.



OK 

Conveyor 
Railings 

 

 

Presenter
Presentation Notes
Railings installed along unguarded conveyors must be placed in a position that will prevent persons from falling on or against a conveyor.The photo on the upper left shows a properly-positioned railing  constructed of round metal pipe.  Railings may be constructed of many types of materials.  The main performance requirement is that they be structurally capable of preventing someone from falling onto or against the conveyor.  Other materials that have been used successfully include square pipe and flat steel. Railings, like guards, must not present a hazard by their use, so they must be constructed and maintained in safe condition.  Materials such as wood, wire rope or expanded metal mesh should be used cautiously, as railings made of these materials may present hazards to miners.



56/57.14112 – Construction 
and maintenance of guards 

(a) Guards shall be constructed and 
maintained to – 

   (1) Withstand the vibration, shock and 
wear to which they will be subjected 
during normal operations; and 

   (2) Not create a hazard by their use 



56/57.14112 – Construction 
and maintenance of guards 

(b)Guards shall be securely in place while 
machinery is being operated, except 
when testing or making adjustments 
which cannot be performed without 
removal of the guard. 

 
Consider also: 56/57.14105 – Procedures 

during repairs or maintenance 

Presenter
Presentation Notes
Guards must be securely in place while machinery is being operated, except when it is necessary to test or make adjustments that can only be made with the guard removed.  Standard 56/57.14105 requires that when machinery is being tested or adjusted, persons still must be effectively protected from hazardous motion.



Securely in Place 
  - not easily dislodged - 

• Fastened 
• Held in place by its own weight, bulk or 

method of attachment 

Presenter
Presentation Notes
Standard 56/57.14112 requires guards to be securely in place when the equipment is operating.  For a guard to be considered securely in place, it must not be easily moved aside.  Guards may be considered securely in place if they are fastened, or if their size, mass or weight causes them to hang or rest so they cannot be easily moved away/aside.Fastening a guard in place is one way to prevent it from falling off or slipping away from the position in which it is intended to be, and preventing it from being easily or bypassed by sliding, moving, or brushing it aside or out of the way.  Fastening will also prevent a guard from being inadvertently removed.Some guards are heavy or bulky enough that they cannot be easily moved from the position in which they were set.  For instance, guards may be hinged at the top and hang in place.The standard does not require guards to be immovable, secured on all sides, or to be removable only with the aid of tools.  The standard does require a guard to be an effective barrier to protect miners from inadvertent and purposeful work-related contact with moving machine parts.  



This Tensar mesh 
guard is not secure 
at the bottom and is 

easily bypassed.  

The grease line 
must be extended 
outside the guard. 

Securely in Place 

* Please note that Tensar can degrade in direct 
sunlight or in contact with limestone. 

Presenter
Presentation Notes
The guard is not secure at the bottom and is easily bypassed.  Therefore, it is not compliant.Lubricating the conveyor bearings is a work-related reason to reach inside the guard near the rollers.  Securing the mesh and extending the equipment’s grease lines to a point outside the guard would make this guard compliant.



• Many types of fasteners are acceptable  

Fasteners & Fastening Systems 

* Fastener locking devices are not required. 
Tools are not required to remove a fastener.  

* 

Presenter
Presentation Notes
Many different types of fasteners can be used to secure guards in place.  This slide shows some examples: a bolt and nut, swivel-type of latches that can pass through a slot in a guard and be turned to hold the guard in place.  Although the swivel-type fasteners are shown with a lock or heavy-duty plastic wire tie to keep them from being opened without a tool, neither locks nor tools are required on fasteners to achieve compliance.  However, the use of a lock or the necessity to use a tool to remove a guard does reduce the risk of injury.



Fasteners & 
Fastening Systems 

OK 

Presenter
Presentation Notes
Other types of acceptable fasteners include bolted on clamps (shown in the photo on the upper right), and various types of cotter pins (as shown in the other two photos).



Pins & Sleeves 

OK 

Presenter
Presentation Notes
Using a pin and sleeve connection is another option for securing guards.  Note that the pins are attached with small chains and cannot be lost.  Attachment is quick and easy, increasing the likelihood that all of the fasteners will be used.  There is no requirement for use of a tool to remove a guard.Color-coding this guard would make it more recognizable.



Clamps, Bars & Wedges 

OK 

Presenter
Presentation Notes
Housings for conveyors and similar types of equipment function as guards, so inspection and access doors must be secured in place.  The photo on the left shows a bar clamp that pivots at one end, while the other end fits into a angled slot.  A slight tap on the top of the bar tightens it in place, a tap on the bottom loosens.The photo on the right shows an inspection door secured by a wedge-shaped pin and its chain keeper.  The pin can be driven in place with a light tap and similarly loosened.Both fasteners securely hold the guards in place, are quickly and easily installed and removed, and cannot be misplaced.



Plastic Wire Ties 

OK 

Presenter
Presentation Notes
Plastic wire ties are acceptable as fasteners if they are heavy duty and installed in sufficient quantity to secure the guard.  They are substantial and durable, easy to install, convenient for repairs and are not a hazard.  They usually need the use of a tool to remove them, hence decreasing the risk that a guard could be inadvertently removed from its location or service.Like other guards, guard materials and fasteners, plastic wire ties must be maintained in a serviceable condition.The photo on the left shows a guard being repaired with the first of a series of plastic wire ties.The photo on the right shows a guard that was repaired with plastic wires ties, but was not maintained.  A hazardous opening in the guard has reappeared because the wire ties (see red arrow) were not maintained.



Hinging 

OK 

Presenter
Presentation Notes
This hinged tail pulley guard normally hangs vertically in place by its own weight.  It is heavy and stiff enough to protect miners from inadvertent contact and is not easily bypassed.  The concrete floor is cleaned with a water hose.  The cleaning method and presence of extended grease lines made purposeful work-related contact unlikely.  This guard is compliant as shown, but the mine operator improved the guard: see the next two slides.



Hinging - Improvement 1 

OK 

Presenter
Presentation Notes
The guard was initially improved by installing a “swing-stop” and bolting it in place during operation.



Hinging - Improvement 2 

OK 

Presenter
Presentation Notes
The guard was further improved to reduce laceration hazards by adding and flat steel at the bottom edge and a handle for better control.



Guard a Hazard in Itself  

Presenter
Presentation Notes
This photo shows a noncompliant guard that is a laceration and puncture wound hazard.  In addition, as sized and placed, this guard does not guard the moving machine parts.  It would not be compliant even if it were constructed of different material and framed around its perimeter. 



Tripping 
Hazard 

Presenter
Presentation Notes
This conveyor bend pulley guard obstructs 40% of the walkway with a 3-inch high tripping hazard.  Several miners fell over it before it was modified.Design and construct equipment guards so safe access is provided and miners can safely perform inspection, service and maintenance work.



DRAFT – Do Not Copy or Distribute w/o OK 

We Can Build 
Better Guards 

Aim High !! 
Go Beyond Compliance 
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