Machine Guarding

Machine Guards are designed to protect you fronh#zards of moving machinery parts.

Basics of Machine Safeguarding

Crushed hands and arms, severed fingers, blindn#sslist of possible machinery-
related injuries is as long as it is horrifying.efa seem to be as many hazards created by
moving machine parts as there are types of machfefeguards are essential for
protecting workers from needless and preventalpleias.

A good rule to remember is: Any machine part, fioxgtor process which many cause
injury must be safeguarded. When the operationroéehine or accidental contact with

it can injure the operator or others in the viginthe hazards must be either controlled or
eliminated.
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Correct Guarding | Possible Death No Guard

The absence or incorrect use of machine and ta@sdg can cause injury or death.
Without proper guarding, loose clothing or hair gat caught by rotating or
reciprocating mechanisms.

Fingers and hands can get caught in rollers, gpaligys, belts and in chain drives.
Coworkers working near moving machine parts areshtof getting cut, sheared, or
crushed

This training handout will describe common hazasisociated with moving machinery
parts and the requirements and safeguards thaldshewsed to minimize your risk of
injury

This training will illustrate scenarios so that youwill be able to:

» ldentify the mechanical hazards common to all nraehi

* Recognize the types of guards used to control madmazards

» Recognize different types of safety devices usembtdrol machine hazards

» Describe other safeguards that may be used to nzi@iyour risk of machine-
related injury



» |dentify types of personal protective equipment faa1 may use while operating
industrial machinery.
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Regulatory Background

Any machine part, function, or process which mayseainjury must be safeguarded
When the operation of a machine or accidental @bntéh can injure the operator or
others in the vicinity, the hazards must eithecdetrolled or eliminated

Workers who operate and machine machines suffeoappately 18,000 injuries which
include amputations, lacerations, crushing injuaied abrasions, and 800 deaths per year
OSHA requires that machine guarding be providedraathtained in a manner sufficient
to protect machine operators and other persongmr@smachine areas

The Occupational Safety and Health administrat@8HKA) requirements can be found
at www.OSHA.gov in the Code of Regulations CFR 1Si@parts O & P.

The standard outlines definitions, general requaets, and standards for safeguarding
different types of industry machinery.

Some states also have State Approved OSHA Prograthkave adopted their own state
specific standards and enforcement for machinedgugrYou can find out if your state
has their own OSHA Program by going to http://wwsha.gov/ and selecting State
Programs from the left menu pane.

What is a State OSHA Program?

Section 18 of the Occupational Safety and HealthoAd970

(The Act) Encourages States to develop and op#rateown job safety and health
programs. OSHA approves and monitors State plathpeovides up to 50 percent of an
approved plan's operating costs.

There are currently 22 states and jurisdictiongatpey complete state plans (covering
both the private sector and state and local govemimmployees) and 4 - Connecticut,
New Jersey, New York and the Virgin Islands - wheclver public employees only.
(Eight other States were approved at one time uthhgequently withdrew their
programs).The following are states with OSHA Prama

Alaska, Arizona, California, Connecticut, Hawaiidiana, lowa, Kentucky, Maryland,
Michigan. Minnesota, Nevada, New Mexico, New Jersey, NeuwkYNorth Carolina,
Oregon, Puerto Rico, South Carolina, Tennessed, Vi&rmont, Virgin Islands,
Virginia, Washington and Wyoming.
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Machine Guarding - Must be visible and stated

Machine Guarding Standards

Machine guarding hazards are addressed in spstafnciards for the general industry,
marine terminals, longshoring, and the construcaioa agriculture industries. This page
highlights OSHA standards, Federal Registers (rylegposed rules, and notices),
directives (instructions for compliance officersdandard interpretations (official letters
of interpretation of the standards), and natiooalsensus standards related to machine
guarding.

Training Requirements

Training is a critical part of any effort to protegainst machine-related hazards.
Your supervisor is responsible for providing yoaining when any new safeguards are
put into service or when anyone is assigned toamachine or operation.

At a minimum, your training should cover the following topics:

A description and identification of the hazardsoassted with the machine

A description of the safeguards and their functions

Instruction on how to use the safeguards

Instruction on how, and under what circumstancésgsards may be removed,
and by whom

Instruction on what to do if a safeguard is missolgmaged, or inadequate.
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Mechanical Hazards

All machines have three (3) fundamental hazards:
» Point of operation, the area of a machine wherevibr is being performed

» Power transmission apparatuses, all componentseahechanical system that
conduct energy to the part of the machine tool gitie work including
flywheels, pulleys, belts, chains, couplings, sfgsdcams, gears, connecting rods
and any other machine components that transmiggner

» Other moving parts such as machine componentsritbe¢ during the machine
operation that are reciprocating, rotating, adsvanse moving parts, and
auxiliary machine parts

Despite machines having the same basic charaateyiteir safeguarding need vary
widely due to their differences in design an oparatvolvement.




Mechanical Motions and Actions

There are many mechanical motions and actionstrabe hazardous. Recognizing
these hazards, alone or in combinations, is teedtep in protecting yourself

Basic types of hazardous mechanical motions anorect
Motions included are:

» Rotating (including in-running nip or pinch points)
» Reciprocating
» Transversing motions

Actions included are:

» Cutting

» Punching
» Shearing
» Bending

All mechanical motion is potentially dangerous andhazardous

Nip Points - One of the most hazardous is in-running nigfsoor "pinch points" which
occurs When two parts move together and at leastrmves in a rotary or circular
motion that gears, rollers, belt drives and pullggserate. Nip points are also created
between rotating and tangentially moving parts. Sexamples would be: the point of
contact between a power transmission belt anduiteyg a chain and a sprocket, and a
rack and pinion.

Rotating - Circular movement of couplings, cams, clutclilgsyheels, and spindles as
well as shaft ends and rotating collars that maghcgour clothing or otherwise force a
body part into a dangerous location. Rotating nmtan be dangerous; even smooth,
slowly rotating shafts can grip clothing, and trghumere skin contact force an arm or
hand into a dangerous position. Injuries due tdairwith rotating parts can be severe.
Collars, couplings, cams, clutches, flywheels, seafls, spindles, meshing gears, and
horizontal or vertical shafting are some exampfesoonmon rotating mechanisms which
may be hazardous. The danger increases when poogsuch as set screws, bolts,
nicks, abrasions, and projecting keys or set scewxposed on rotating parts

Reciprocatingis a back and forth or up and down action that stgle or entrap you
between a moving part and a fixed object. Recignoganotions may be hazardous
because, during the back-and-forth or up-and-dowtiam, a worker may be struck by or
caught between a moving and a stationary part.



Transversing is movement in a straight, continuous line thay staike or catch you in a
pinch or shear point created between the movinggpat a fixed object. Moving belt
conveyor type machines are a very common type afidvuersing motion.

Cutting is action generated during sawing, boring, drilling, millirggicing and slitting
Cutting action may involve rotating, reciprocatiiog transverse motion. The danger of
cutting action exists at the point of operation vehienger, arm and body injuries can
occur and where flying chips or scrap material ke the head, particularly in the area
of the eyes or face. Such hazards are preserg gbiht of operation in cutting wood,
metal, or other materials. Examples of mechaniswslving cutting hazards include
bandsaws, circular saws, boring or drilling machjrtarning machines (lathes), or
milling machines.

Punching actionresults when power is applied to a slide (ram)tierpurpose of
blanking, drawing, or stamping metal or other mater The danger of this type of action
occurs at the point of operation where stock isritesl, held, and withdrawn by hand

Shearing actioninvolves applying power to a slide or knife in erdo trim or shear
metal or other materials. A hazard occurs at thetpd operation where stock is actually
inserted, held, and withdrawn. Examples of machusesl for shearing operations are
mechanically, hydraulically, or pneumatically poeeishears.

Bending actionoccurs when power is applied to a slide to drafoon metal or other
materials into various shapes. Bending action tesuten power is applied to a slide in
order to draw or stamp metal or other materialea#ard occurs at the point of operation
where stock is inserted, held, and withdrawn. Expgipt that uses bending action
includes power presses, press brakes, and tubmebse
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You should also be aware of non mechanical hazardsich as:

Power sources - Electrical and Hydraulic

All power sources for machines are potential saiofedanger. When using

electrically powered or controlled machinery, tiggipment as well as the electrical
system itself must be properly grounded. Replafriaiged, exposed, or old wiring will

also help protect you and others from electricak&or electrocution. High pressure
systems also need to be carefully inspected andrpatsystematic maintenance schedule
to prevent possible failure from pulsation, viboati or leaks. Such a failure could cause
explosions, flying objects and a variety of othengs.

Unwanted Exposure to Sound and Noise

Machinery produces unwanted sound or noise whiolresult in a variety of hazards to
you and others in close proximity. Research hastimoise to a wide range of harmful
health effects, from hearing loss and aural paimatasea, fatigue, reduced muscle
control, and emotional disturbance. Engineeringrodé such as the use of sound



dampening materials, and hearing protection, cgmdumntrol the harmful effects of
noise. Administration controls such as temporaeiyoving the operator from the noise
source can also be effective.

Effects of sound and noise exposure - please haternthen the daily noise exposure is
composed of two or more periods of noise expostidifferent levels, their combined
effect should be considered as opposed to eaghlanty.

Cutting Fluids, Coolants, and Other Potentially Hamful Substances

Because some machines require the use of cuttirdsflcoolants, and other potentially
harmful substances, operators, maintenance pers@amaeothers in the immediate area
may need additional protection. These substancesazse ailments ranging from
dermatitis to serious illnesses and diseases. 8peconstructed safeguards, ventilation,
and personal protective equipment and clothingpassible temporary solutions to the
problem of machine tool related chemical hazardsphly until these hazards can be
better controlled or eliminated from the workplace.
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Requirements and Safeguards

At a minimum, safeguards must meet these followgegeral requirements:

Prevent contact - Safeguards must minimize theilpbssof you or your coworkers
placing your hands into hazardous moving parts

Remain secure - You should not be able to easihowe or tamper with the safeguard
Protect from falling objects - Safeguards shoulsuea that no objects can fall into
moving parts

Create NO new hazards - A Safeguard defeats ifsoparif it creates a hazard of its own
Create no interference - A safeguard should n@iteran unacceptable obstruction
Allow safe maintenance and lubrication - It shobédpossible to lubricate the machine
without removing the safe guard

OSHA Fatal Fact: In July of 1999, a worker using a hydraulic pressto punch holesin a
piece of steel was fatally injured when a piece of steel debris struck himin the neck.
When the hydraulic press attempted to punch through the hardened steel plate, the punch
bit shattered. According to an OSHA investigator, the guard on the machine had been
removed sometime prior to the accident and had not been replaced.

Machine Safeguards can be grouped under (5) five geral classifications:

1. Guards

2. Safety devices

3. Location and distance safeguards

4. Potential feeding and ejection methods
5. Miscellaneous aids



Guards

Guards are barriers that prevent access to danegs.al here are 4 general types of
guards that all workers should recognize.

Fixed Guards are a permanent part of the machine. It is noeddent upon moving
parts to perform its intended function. This guiardsually preferable to other types.

Interlocked Guards

When this type of guard is opened or removed, ¢émsar or trip mechanism
automatically shuts off the power or disables tteeihme from operating. The machine

will not start until the guard is in its proper péaand position.




Adjustable Guards

Adjustable guards are useful because they alloabiléy for different size and shape
applications of parts or units. Many machines penfthe same type of function on
different types of size material. Being able toustlthe guard allows for the machine to

perform the function on varied sized of materialnbgving the guard to fit the material
size.

Self Adjusting Guards

Sensorsdetermine the size of the source material enalfiagize of the guard openings
to adjust the machine guards to the size of themahbeing moved through the machine.
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Guard Construction and Implementation

Guards should be designed and installed by the mafacturer or design engineers of
the machine. By following this rule you will have wo main advantages:

The guard will comply with the integrity, designdafunction of the machine
The guard can be designed to add stability andgtingo the machine and
possibly provide an additional purpose. NEVER alermachine itself.

Sometimes it is necessary to fabricate guards or contract a fabricator to construct a
guard for the application needed

The plus side of user built or contracted builtrgisa

With older machinery the manufacturer may no lorgeem business and the
replacement parts and additional engineering magmger be available.
Therefore fabricating a guard may be the only ametspecially in power plants
where machinery is not powered by individual massemblies.

It is always best to contract skilled personnedésign and fabricate the guards
who are familiar with the operation of the machamel the safeguards needed
The guards can be designed and built to for unsifuations and tailored for
application changes.

The down side of user built or contracted built guads:
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The design may not be totally compatible to thegiesntegrity and function of
the machine.

The design and construction may not conform tosthength and rigidity required
for the application. OSHA standards require extengesting before safety
Guards are approved for distribution.

ANY machine part, function or process which mayssainjury must be
safeguarded.

When the operation or use of any machine or actafleontact with it can cause
injuries to you or others in the vicinity, hazardast be controlled OR eliminated.
If a machine has been designed with a guard irepl2®© NOT alter it, tamper
with it or remove it.




Safety Devices

Safety devices help prevent contact with pointspEration and can replace or
supplement guards if they are recommended or eaddng the machine manufacturer.

Depending on the type of safety device:

* It may stop the machine if a worker's hand or aay pf the body is accidently
placed in a dangerous area.

» There are restraints that attach to workers to kieem from being able to extend
into dangerous areas during machine operation.

» There are safety devices that require the workes&2 hands on machine
controls for machine operation. This also elimisa#her hand from accidently
being in a danger area or the machine.

» Safety devices can be designed to provide a bavhah is synchronized with
the operating cycle of the machine which will pretveuman entry into the
danger area during the hazardous part of the madyicle.

_i:'
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Various types of presence sensing devices can bediso safeguard many different
kinds of machines as per OSHA 29 CFR 1910.212 an810.217.

Presence-Sensing devicese a system of light sources and controls thairdarrupt

the machine's operating cycle. If or when the liggit is broken, the machine stops and
will not continue operation. These devices are lyidesed on robots, power presses,
textile manufacturing equipment and many other stidal machines. Presence sensing
devices provide maximum visibility of a machine&éder zone. These types of devices
are to be used only on machines which can be stopgkere the operator can reach the
danger area.



Radio Frequency devicesise a radio beam that is a part of the machingaanircuit.

the operating principal is similar to presence-sendevices. However, accident records
and safety analyses of radiofrequency presencéngetsvices show that improper
application, use, selection, design or mountinthete devices can result in serious
accidents. It is recommended that radiofrequeneggarce sensing devices not be used as
the primary safeguards or only safeguards for wsrk&posed to serious hazards.

The basic function of a radiofrequency presencsisgrdevice is to interrupt a machine's
operating cycle when an object is detected withendevice's sensing field. For the

device to be effective, it must:

Radi Frequeidentification
electric conceptual compositions



1. be installed and tuned so that effective sensaogirs at least at a minimum safe
distance;

2. be able to detect penetration of a minimum reanet

3. stop or prevent the operation of a machine ag &s any part of an employee's body is
within the machine's danger zone,;

4. be interlocked with other guarding devices arehfiaxed guards to prevent human
access to a machine's danger zone except throagietising field;

5. protect exposed employees during all phasesachme operation including start-up,
shutdown, and maintenance; and

6. generate no false "safe-to-operate" signalggmate received false "safe-to-operate”
signals due to component malfunction or environmlerdnditions such as unexpected
electrical or magnetic fields, humidity, and morstu

A radiofrequency presence sensing device may not béle to provide effective
protection if:
1. itis not installed and tuned so that its sem$ield is at a safe distance;

2. penetrating object is too small to be deteateithne by the sensing field;
3. a penetrating object is between the field aedidnger zone;
4. its source of power fails while the machine remma@perative;

5. itis installed on equipment not designed t@ stpon field interruption at any point of
the machine's operating cycle, such as full revatupresses.

Capacitance Proximity Sensing (CPS)

CPS devicegradiofrequency presence sensing devices) consist of a control unit, a
coupler, a sensor antenna and a cable conneceraptitrol unit to the sensor. The
antenna should have a geometrical shape that nfakgenerated sensing field form an
envelope around the space where human detectdwsied. This sensor antenna is made
of electrical conducting material and is isolatezhf the ground. An oscillating electrical
signal in the radiofrequency range of 150 - 400 K¢igenerated in the control unit and
sent through the cable and coupler to the sengdhefsensor antenna the signal creates
an electric potential and generates an electromiagiedd. The developed field can be
much larger than the volume defined by the antehha.shape of the field is affected by
the location of objects within its boundaries agdshielding at the sensor, and is not
normally well-defined. Physical changes in the spairrounding the antenna alter this
electromagnetic field. An electronic bridge ciramitorporating an adjustable reference
capacitance is used to detect changes in thedagdcitance. At a tuned level the bridge



becomes unbalanced, thus triggering machine steppag

Studies have shown that well-grounded conduct@sgle) are more easily detected by
CPS system because a grounded conductor causeatargrhange in capacitance in a
CPS detection bridge than a weakly-grounded cownduict fact, ungrounded conductors
may not be detected and poorly grounded objects$ painetrate the field more deeply for
CPS devices to detect the presence of such obfgtesition should be paid to potential
problem situations such as those where employaemoae from ground to an insulated
platform while remaining in an antenna's detectipace. Detectable changes of the
sensing field in the presence of an operator mayrish when the operator is isolated
from ground. Intermittent energizing of outsidecttie fields (such as those from electric
motors or power supplies) and the movement of ¢djeto the sensing field (such as
maintenance gear) also should be checked to itisat¢hey do not change the
capacitance of the CPS system. Changes in maawohertdie layout may also adversely
affect the detection field.

CPS devices employ a "sensitivity" control as aarapng adjustment to compensate for
changes in the field due to added or subtractezldihg such as tooling and support
hardware. This adjustment has the effect of moaimgffective sensing point toward or
away from a machine's danger zone. Unfortunateiy,dan permit effective sensing at
less than a safe distance. Also, holes in the sgffigld can be created if the effective
sensing point is collapsed to the antenna. Indhse the system might not detect the
presence of an operator's arm in the sensing fi¢ld.safety distance between the
sensing plane and the danger point cannot be setiaial installation, but must be
reset for each application.

Recommendation:

Specific standards have not been adopted for 8tellation, adjustment, and
maintenance of radiofrequency presence sensinge&eEmployers using such devices
should have had safety hazard analyses performgetéomine potential failures or
limitations of the devices in their applicationsnployers should be aware that the
performance of a CPS device may be affected asa@maental and physical conditions
are changed.

In 1979, National Institute for Occupational Safahd Health (NIOSH) issued a warning
on the use of radiofrequency presence sensing@evitie warning emphasizes that the
following procedures be followed:

1. Care must be taken to set a device's sensifavitthe operator's grounded condition
and allow for variations in the operator's workpasition during a workday.

2. Supervisors and workers should avoid drastiamgiong changes once sensitivity is set
and a device is in use. This includes changes mtt wie operator is standing or seated
on.



3. Manufacturer's instructions should be followadetully in the construction and
placement of radiofrequency antennas.

4. The manufacturer of a device should be consalbedit specific problems, such as
extreme sensitivity variations in particular maehapplications.

Because of the uncertainties involved with theighif radiofrequency detectors to
measure intrusion accurately due to ground chariigés interference and other physical
and environmental conditions, CPS devices shouith@aised as the primary or only
safeguard to protect workers who are frequenthosgd to a serious hazard. When used
for applications involving infrequent human intemtien such as perimeter guarding,
CPS devices may provide adequate protection. Clsangeensing distance may not be
critical if there is no need for an operator tomally reach into the danger zone. A
combination of a CPS device and an automatic feed@vice or other safe guarding
method provides better protection.

Compliance and consultation personnel must be aefatee hazard addressed in this
bulletin. Please disseminate this information teaOffices, State Plan States and
Consultation Projects. A companion information étifl is being prepared on
photoelectric type presence sensing devices and&iksued in the very near future.
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Electromechanical SensingJses a probe or contact bar -

Em— o=

I o =

Electromagnet Probe

- which descends to a presence distance when gdutst machine cycle. If an
obstruction prevents it from descending its fufitdnce, the control circuit won't allow
the machine to start.
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Pullback devicesutilize a series of cables attached to the opesatands, wrists, and/or
arms. This type of device is primarily used on niaes with stroking action. When the
slide/ram is up between cycles, the operator anadtl access to the point of operation.
When the slide/ram begins to cycle by startingléscent, a mechanical linkage
automatically assures withdrawal of the hands ftieenpoint of operation.

Safe guarding action
As the machine begins to cycle, the operator's $ianel pulled out of the danger area

Advantages
Eliminates the need for auxiliary barriers or otimterferences at the danger area

Disadvantages

* Limits Movement of operator

* May obstruct work space around operator

» Adjustments must be made for specific operatiomsfaneach individual
* Requires frequent inspections and regular maintaman

* Requires close supervision of the operator's uskeoéquipment
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Safety trip controls provide a quick means for deactivating the maciran

emergency situation. A pressure-sensitive bodywlaen depressed, will deactivate the
machine. If the operator or anyone trips, loseara, or is drawn toward the machine,
applying pressure to the bar will stop the operatithe positioning of the bar, therefore,
is critical. It must stop the machine before a pathe employee's body reaches the
danger area.

Safe Guard Action
* Stops machines when in use

Advantage
* Simplistic to use

Disadvantages

* All controls must be manually activated

* May be difficult to activate controls because aithocation
* Only protects the operator

* May require special fixtures to hold work

* May require a machine brake
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The two-hand control requires constant, concurrent pressurééyperator to activate
the machine. This kind of control requires a paxatution clutch, brake, and a brake
monitor if used on a power press. With this typel@fice, the operator's hands are
required to be at a safe location (on control msgj@nd at a safe distance from the
danger area while the machine completes its clagmtg.

Safe Guard Action
Concurrent use of both hands is required, prevgrtia operator from entering the
danger area

Advantages

» Operator's hands are at a pre-determined location
* Operator's hands are free to pick up a new paat afst half of cycle is
completed

Disadvantages

* Requires a partial cycle machine with a brake

* Some two-hand controls can be rendered unsafe ldynigovith arm or blocking,
thereby permitting one-hand operation

* Protects only the operator

Another variation:

Another variation of two-hand controls devises tiegjuire constant pressure by the
operator to activate the machine. The operatorid$are required to be at a safe position
or location on the control buttons and at the $petsafe distance from the danger area
to enable the machine to continue and to compieteycle.
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Gates

The gate is a moveable barrier that protects tleeadpr at the point of operation before the machiywte can be
started. Gates are, in many instances, designeel éperated with each machine cycle. To be effecthe gate
must be interlocked so that the machine will nafibe cycle unless the gate guard is in placeultrbe in the
closed position before the machine can functiothdfgate is not permitted to descend to the ftliged
position, the press will not function.

Another potential application of this type of gu@dvhere the gate is a component of a perimefegsarding
system. Here the gate may provide protection niyttorthe operator but to pedestrian traffic aslwel

Safeguard Action
* Provides a barrier between danger area and openatdiher personnel

Advantages
» Can prevent reaching into or walking into the daregea

Disadvantages

e  May require frequent inspection and regular maiatee

* May interfere with operator's ability to see therkvo
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Planning for Distance and Location Safe Guarding

* Sometimes the location of a machine in the workgpkad the distance of the
work force and the machine operators can be doctedemd used as a safe
guard.

» Dangerous moving parts of a machine must be stcatégplaced to keep the
dangerous and hazardous areas inaccessible and@gayeral workers and
machine operators.

* Athorough hazard analysis of each machine andcptat situation is absolutely essential before
attempting this safeguarding technique.

* To consider a part of a machine to be safeguargéalchtion, the dangerous moving part of a machine

must be so positioned that those areas are nassibteor do not present a hazard to a worker durin
the normal operation of the machine.

* Keep in mind that drive mechanisms and power systgithneed to be
maintained, inspected and repaired periodicallpesgareful not to eliminate
access to those who need access.
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Feeding the Ejection Methods to Improve Operator Stety

* Many feeding and ejection methods do not requieesiierator to place his or her
hands in the danger area. In some cases, no openattvement is necessary
after the machine is set up. In other situatiopgrators can manually feed the
stock with the assistance of a feeding mechanisapd?ly designed ejection



methods do not require any operator involvemear dfte machine starts to
function.

* Some feeding and ejection methods may even creatdis themselves. For
instance, a robot may eliminate the need for amatpeto be near the machine
but may create a new hazard itself by the movemieitd arm.

» Using these feeding and ejection methods doeslincnate the need for guards
and devices. Guards and devices must be used vanehey are necessary and
possible in order to provide protection from expesio hazards.

Types of feeding and ejection methods...

Automatic feeds reduce the exposure of the opedationg the work process, and
sometimes do not require any effort by the operati@r the machine is set up and
running
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Additional Methods to alert workers to dangerous anl Hazardous areas

Despite all of the methods contained in this traimg they still do not provide
complete protection from machine and machine tool &izards however they do
provide an extra margin of safety.

Good old common sense and wise judgments are stikeded to operate and work
around machinery, tools and moving parts.
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Personal Protective Equipment

Engineering and Administrative Controls are in pl&e lessen the likelihood that any
worker or general bystander will be injured. Thesetrols are not impervious of fault.

Personal Protective Equipment or (PPE) is thdlilastof defense still needed to ensure
the safest work environment.

Personal Protective Equipment or (PPE) is any @emiggarment worn by a worker on
the job to safe guard against injuries and or hakeffects of hazardous substances.

Examples of PPE are:
Clothing such as Coveralls, Gloves & Sleeves, outeemical-resistant, Gloves, inner,

chemical-resistant, Boots (outer), chemical-resisséeel toe and shank, or Boot-covers,
outer, chemical-resistant (disposable), Hard Hads, Caps and Nets, Face Shields,



Safety Goggles and Safety Glasses, Ear Plugs affiid.MLhese types of PPE can be a
requirement for specific applications in generalustry.

Please note: Electrical applications require PREIip to the "Electric Industry".

Hard Hat: Used to protect the head from impact of bumpsaling objects.
Caps and Hair Nets Protect your hair from being entangled in machjine

Face Shields, Safety Goggles and Safety Glasdesotect from chemical splash,
particulates flying, and accidental loose objelsta become airborne.

Hearing Protection: Ear Plugs, Ear Mufflers' can protect your hearing in work
environments where dangerous decibels of noisearstant.

Gloves & SleevesProtect from cuts, light impacts, and rough edgessome
chemical exposure.

Coveralls: Protect general body area from cuts, light impaatsl some chemical
exposure.

Boots: Protect against bumps, light weight falling obggcbugh edges and some
chemical exposure.




PPE Hazards

PPE can cause additional hazards. Gloves havedagght in rotating parts, face shields
and goggles can restrict full spectrum vision. lebiing coveralls, shirt sleeves and
pants can be caught in moving machinery. Jewek# s rings, bracelets and necklaces
can catch on machine parts, stock and moving meghiit is best not to wear jewelry
when working near or with moving machines or maehn
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Education, Experience and Familiaritywith the machines, machinery and your
working environment is the key to avert potentngliries, problem areas and hazards.
Workers and their management should make surertaehines are equipped with
compliant safety accessories suitable for the luszaf the machine operator.

Workers and their management should make surertaehine operators are properly
trained

Workers and their management should make surerthahines and the safety equipment
are inspected daily to ensure they are in propekiwg condition.
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* Workers and management should make sure thereamgliant records that
identify the machine, the required inspection dafeecified by the manufacturer,

worker, maintenance and management inspectiongspection date, problems

noted, who performed the inspection and any caueeiction taken.

» Accurate recordkeeping is a requirement and byggiroblems assists to ensure
that corrective action will be taken. Manufactwsapecifications should be
exercised first and foremost. Authorized, specilyciained and certified
personnel by the manufacturer should always beutusprior to any alterations
or repairs. In addition their recommendations reeoke kept on record.

Regulations and manufacturer guidelines are inggdlaso that employers
follow an industry standard to ensure a safe aadtieenvironment.

Have a safe work day!






