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Preface

Operating wood chippers can be dangerousfor
operatorsand othersworking nearby. When
employeesfeed treelimbsand branchesinto chippers
they areat risk of getting caught inthe machineand
being pulledinto thefast-turning chipper knives.

ThisSafety and Hedlth Information Bulletin (SHIB)
discusseswaysto reduceor iminate” caught-in” and
“struck-by” chipper-related accidents. It discusses
training and proper work practicesand identifies
controlsthat manufacturershaveingtalled to reduce
therisk of seriousinjury. Although thehazards
associated with chipper usearegenerally known,
awareness of these hazards and the associ ated
safeguards needsto be highlighted and reinforced.

Additiondly, arecent fatdity involving achipper
equipped with awinch lineassembly reveal ed that
these chippers can pose unique“ struck-by” hazards.
Specia considerationsfor the safe operation of these
chippersareaso highlighted and discussed bel ow.

Purpose
Thepurposeof thisSHIB isto:

» Aletemployers, employeesand
manufacturersto the hazardsinvolved during
theuseof chippers, and the unique hazards
associated with operating achipper equipped
withawinchlineassembly,

» Inform employersand employeesabout safe
work practices,
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This Safety and Health Information Bulletin (SHIB) is
not astandard or regulation, and it creates no new
legal obligations. The SHIB is advisory in nature,
informational in content, and is intended to assist
employersin providing asafe and healthful workplace.
The Occupational Safety and Health Act requires
employersto comply with safety and health standards
promul gated by OSHA or by astate with an OSHA -
approved state plan. 1n addition, pursuant to Section
5(a)(1), the General Duty Clauseof theAct, employers
must providetheir employeeswith aworkplacefree
from recognized hazardslikely to causedesth or serious
physica harm. Employerscanbecitedfor violatingthe
Genera Duty Clauseif thereisarecognized hazard
and they do not take reasonabl e steps to prevent or
abatethe hazard. However, failuretoimplement any
recommendationsinthisSHIB isnat, initsdlf, aviolation
of the Genera Duty Clause. Citationscanonly bebased
on standards, regulations, andthe Genera Duty Clause.

» Stresstheimportanceof followingthe
manufacturer’singructionsfor operating,
ingpecting and maintaining chippers, and

» Informemployersand employeesabout
chipper safety devices, including recently
developed devices.

Background

Accordingtothe OSHA Integrated Management
Information System (IM1S), 39 employeeswerekilled
in chipper accidentsfrom 1996-2005.1 Of those
fatalities, thevast mgjority (78 percent) resulted from
being caught in the chipper, and most of the remainder
resulted from“ struck-by” accidents.



Equipment

Chippersareused to dispose of treetrimmingsand
other wood debris. Chippersgeneraly consist of a
powered feed mechanism, knivesmounted ona
rotating disc or drum, and aninternal combustion
engine. Typically, employeesfeed branchesintothe
infeed chute by hand. Feedrollersat theend of the
infeed chute grab the branchesand forcetheminto the
chipper knives. Thechipper knivesgeneraly rotate
from 1,000 to 2,000 revol utions per minute. Thedrum
and itsknives chip thebranchesand forcethe chips
through adischarge chute. Thehousingthat contains
the point-of-operation chipper discissectioned and
includesaremovable hood to alow accessto the
componentsfor maintenanceand repair.

Many chippersare equipped withamechanical feed
control bar that activatesthefeed rollerswhenitis
pulled. Thebar ismounted acrossthetop and along
the sides of theinfeed chutefor quick and easy
access. TheAmerican National Standards|ngtitute
(ANSI)ANSI Z133.1-2006 standard, “ Safety
Requirementsfor Arboricultural Operations,” requires
that chippersequipped with amechanical feed control
bar must have quick-stop and reversefeed devicesfor
emergencies.? Thechipper involvedintheaccident
described below met thisANSI requirement.

Accident Discussion

TheDenver, Colorado OSHA AreaOffice
investigated afatal accident inwhichachipper
operator waskilled when hewaspulled into the

chipper.

At thetime of the accident, the operator wasfeeding
branchesinto the chipper. Theoperator usually stood
to the side of the chipper feed tablein order to have
easy accesstothefeed control bar. However, the
investigation indicated that, inthisincident, the
operator wasstanding directly infront of theinfeed
chute. Further, theleather glovesthat the operator
waswearing to protect hishandsfrom cutsand
scrapeshad cuffs. Whilethe operator stood infront
of theinfeed chute, itispossiblethat atree branch

snagged the cuff of hisgloveand pulled himintothe
chipper. Hewaskilled instantly upon contact with the
rotating chipper knives.

Engineering Controls

Employeesmust be protected from contacting
operating chipper componentssuch asknives, feed
rollersand chip discharge spouts. OSHA'sgeneral
industry machineguarding standard requiresthat all
machines be equi pped with one or more methods of
guarding to protect the operator and other employees
inthework areafrom hazards such asthose created
by rotating partsand flying chips (29 CFR
1910.212(8)(1)).2 Inaddition, the point of operation
of such machinesmust be guarded appropriately (29
CFR1910.212(a)(3)). Moreover, OSHA'sLogging
Operations standard, to the extent that it appliestoa
particular chipping operation, requiresthat infeed and
outfeed chutesbeguarded to prevent contact with the
disc, knives, or blades (29 CFR 1910.266(h)(4)).*

Chipper safety devicesareavailableto reducetherisk
of “caught-in” or “struck-by” accidents. Some
manufacturershave equipped chipperswith oneor
moreof thesedevices, including:

Feed Control Bar —Many chippersin usetoday
have mechanical feed control barsthat meet theANSI
Z133.1 requirement toinclude emergency stop
devices. Pushingthefeed control bar to the center
(neutral pogition) stopsthefeedrollers, and pushing it
toward the discharge spout reversesthe

feedrollers.
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Feed control bar (in red) on top
and sides with handles.



Bottom Feed Stop Bar — To address the hazard of
being pulled into the chipper, onemanufacturer has
developed andinstalled a* bottom feed stop bar”
(patent pending) on all itsnew models. Itisapressure
sengtivedevicethat cutsoff all power completely
when 34 pounds of force are applied to thelower
edgeof thefeedtable.

According to the manufacturer, the device cannot be
retrofitted onto older modelsduetoitselectronicand
mechanicd requirements.

Panic Bar - Another manufacturer hasequippedits
chipperswith a®panicbar” (patent pending) to stop
thefeed systemin an emergency. Whenthe operator
grabsthe® panicbar” itinstantly stopsthe hydraulic
systemthat operatesthefeed rollers. The* panic bar”
isnot attached to thefeed control bar and operates
independently. It hastwo grab bars, oneinfront and
one behind thefeed control bar, for quick accessfrom
almost any location around thefeed area.
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Emergency Pull Ropes—Emergency pull ropesor
cablesare another emergency shut-off deviceinstalled
by somemanufacturers. Pullingtheropesimmediately
reversesthe action of thefeedrollers. Thetwo ropes
arelocated on both sidesof thethroat of theinfeed
chutefor quick access. However, if theropes
become entangled in branches, they may bedifficultto
locateand pull inan emergency. Theseropescanbe
retrofitted onto existing machines.
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Emergency Pull Ropes

Feed Tray Extensions—Many chippershavelonger
feedtrays(i.e., tray extensonsor fold downtrays) to
reducethe potential for employeesgetting pulledinto
thechipper. Thesetrayscanincreasethelength of the
infeed areaby asmuch asfour feet, thusmaking it
moredifficult for employeesto reachinto thefeed
rollers. Many chippershavethesetraysand retrofit
kitsareaso available. Using extended traysis
effectivein creating aphysica barrier betweenthe
operator and the point of operation.

Wooden Push Tools—Push tools are used to push
branches, particularly shorter ones, and other debris
intotheinfeed chute. Using push toolsprevents
employeesfromusing their handsand feet to push
materia intothefeedrollers,

Flexible Rubber Curtain/Flaps— Rubber curtains
installed at thefront of theinfeed chute may reduce
both “caught-in” and “ struck-by” accidents. The
curtainsserve asphysical warningsto operatorsto
keep their handsaway fromtheinfeed chute. They
also prevent objectsfrom kicking back and striking
employeesstanding nearby.
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Discharge Spout Deflector/Guard — Thisdevice
reducestherisk of being struck by flying debris. It
redirectsthe discharge of wood chipsinto achipper
truck or in asafedirection away from employees.

Chipper Hood Safety Latch — Thisdevice servesas
aninterlock by preventing the operator from starting
the chipper before the chipper hood islocked and by
preventing the operator from opening the hood before
thedisc/drum has stopped running. Thisdevice
reduces” struck-by” and* caught-in” injuries.

Trainingand Work Practices

Thefollowing recommended training and work
practiceswill help to ensure safe operation of

chippers

Training - Employersand employees should be
trained to understand the hazards associated with
chippers. Training should cover thefollowing:

» Correct operation of the chipper andits
safety contrals,

*  Manufacturer’singtructionson operation,
ingpection and maintenance of the chipper,

*  Proper proceduresfor machine start-up
and shutdown, and

» Correct useand maintenance of personal
protective equipment.

Training should be provided in an effective manner and
should make provision for those employeeswho
speak or read little or no English.

Employersshould closely supervisenewly-hired
employeesto ensurethat they are safely operating the
chipper and should reinforcetraining through regular
safety talksand unannounced sitevisits. Whenan
employeeengagesin unsafework practices, or
disablesexisting safety devices, immediate corrective
action, including refresher ingtruction and/or
disciplinary measures, should betaken.

When chippingisbeing doneaspart of alogging
operation, trainingisrequired by the Logging
Operations standard (29 CFR 1910.266(i)). The
logging standard establishes specifictraining
requirementsfor all employees, including provisonson
training content, frequency and portability.

Work practices- Proper work practices are essential
for safe operation of chippers. Employersshould
reinforce proper work practiceson aregular basis,
such asduring “toolbox talks’.

Thefollowing are recommended safe chipper work
practicesto reduce” caught-in” and* struck-by”
hazards

. Designate one or moreemployeesasasafety
watch to be stationed near emergency shut-off
deviceswhileother employeesfeed materia
into thechipper.

. Stand to the side of theinfeed chutewhen
feeding material intothechipper. This
reducesthe*” caught-in” hazard and dlows

quick accessto emergency stop devices.

. K eep hands and feet out of theimmediate
infeed chute areawhilethe chipper isrunning.

. Push materia into feed rollerswith awooden
tool or along branch.

. Feed branchesinto the chipper butt-end first.

. Place shorter branchesontop of longer
branchesbeing fed into the chipper.



. Placesmall debrisinto trash cansinstead of
feedingitinto the chipper.

. Never stand, sit or climb onto any part of
the chipper whileitisrunning.

. Shut down the chipper and removethe
ignition key whenitisunattended.

. Before starting achipper, ensurethat the
chipper’sdisc hoodiscompletely closed
and latched, and that thereareno foreign
objectsintheinfeed area.

. Ensurethat thedischargechuteis
positioned to prevent chipsfrom hitting
employees.

. Do not stand in front of the feed tablewhen

the chipper isrunning.

. Check materia to befedto ensurethatitis
free of meta and other foreign objects.

. Useproper locking pinstoimmobilizethedisc
cutting wheel when attemptingtoclear a
clogged chipper chute or changing chipper
blades.

When chipping isbeing doneaspart of alogging
operation, the Logging Operations standard requires:

. Employershold safety and health meetingsas
necessary and at least monthly
(29 CFR 1910.266(i)(11)),

. Chipper access coversor doorsmust not
be opened until the drum or disc comesto
acomplete stop (29 CFR 1910.266(h)(4)),

. Employeesbetrainedin therecognition of
safety and health hazards associated with
specificwork tasks, including work
practicesto prevent or control those
hazards (29 CFR 1910.266(i)(3)(iii)).

Personal protective equipment and clothing —
Employersmust “ assesstheworkplaceto determineif
hazardsare present, or likely to be present, which
necesstatethe use of personal protective equipment”
(29 CFR 1910.132(d)(2)) .5

Employeesmust takethefollowing precautions:

. Use appropriate hand protection ... relativeto
thetask(s) to be performed, conditions
present ... and the hazards and potential
hazardsidentified (29 CFR 1910.138(a)
and (b)).®

. Use appropriateeye and face
protection (29 CFR 1910.133).7
Devicespurchased after July 5, 1994 must
comply withANSI 287.1-1989 (.133(b)).

. Wear aprotectivehelmet (29 CFR
1910.135). Helmets purchased after
July 5, 1994 must comply withANSI Z89.1-
1986 (.135(b)).2

Thefollowing areindustry and ANSI recommended
clothing and appard to prevent entanglement hazards:

. Wear gloveswith no cuffs (non-gauntlet)
(ANSI 2133.1-2006-3.4 4, 8.6.3).

. Wear close-fitting and tucked-in clothing
with no stray strapsor strings. Jewelry
should not bewornwhile operating
chippers(ANSI Z133.1-2006-8.6.3).

| nspection and maintenance— Employersneed to
ingpect and maintain chippersin accordancewiththe
manufacturer’sspecifications. Employersshould
inspect and test the chipper at the start of each
workshift to ensurethat all partsand safety devices
arefunctioning properly. Thisshouldincludelooking
for broken parts, cracks, worn hinges, and missing
partsand pins.

Before beginning any servicing operation, lockout/
tagout procedures must be utilized to control
hazardous energy related to start-up of the chipper
(29 CFR 1910.147).°



When chippingisbeing doneaspart of alogging
operation, the Logging Operations standard requires
that employersensurethat machines, including
chippers, aremaintained in serviceablecondition

(29 CFR 1910.266(f)). Tothat end, thelogging
standard requiresthat each machine be inspected
before every workshift and that damage or defectsbe
repaired beforethe machineisused.

ChippersEquipped withaWinch Line

Equipment and Procedures

Generdly, achipper with awinch assembly mounted
on top hasthe same standard and safety featuresas
onewithout awinchline. Thewinch assembly isused
to secureand pull large diameter, heavy branchesor
trunksto the chipper. Thewinchislocated directly
aboveandinfront of the chipper infeed chute. The
winchinthefatal accident described below, had the
capacity for handling logs/treesup to 2,000 pounds
and 19-inchesindiameter. Althoughwinchlinescan
bewirerope or braided synthetic rope depending on
theapplication, thewinchlineinthisincident wasa
double-braided nylon rope approximately 150 feet
long and 7/16-inchindiameter. Additionaly, a5-foot,
1/4-inch diameter metal chainwith hook was attached
to theend of thewinch rope. This*chain and hook”
assembly at theworking end of thewinchlineis
referred to asa” choker.” Thechoker isusedto
attach the butt end of thetreelimbtothewinchline.

When activated, thewinch pullsthe heavy limb toward

the chipper and into thefeed chute.
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Chain choker installed on limb and winch
line attached to choker.

Accident Discussion

OSHA'sBoise, Idaho Area Officeinvestigated a
fatality involving achipper equipped withawinchline.
The chipper operator stood to the side of the chipper
to operatethe controlswhilethe winchlinehandler
pulled theline out fromthewinch. Asthehandler

pulled theline out, asection of theline

that was 9 ackened becameentangled inthetree
limb that wasbeing fed into the chipper. Thetree
limb pulled thedackened lineinto thechippers's
cutter drum causing thewinch lineand choker to
snap and recoil with such force and speed that the
chipper operator suffered fatal head injuriesdespite
wearing AN S| -approved head protection.

Theinvestigation reved ed that thelocation of the
winchboomdirectly aboveandinfront of thefeed
rollers, coupled with the smultaneous operation of
thefeedrollers, created thisfatal “ struck-by” hazard.



Engineering Controlsand Work Practice
Strategiesfor Chipperswith aWinch Assembly

In responseto thisaccident, the manufacturer of the
chipper involvedinthisincidentisnow providing the
following additional safety measuresfor itschipper
model sequipped withawinch option:

For existing chipper:

. Supplying adetachablechoker. A detachable
choker that can be removed from the end of
thewinchlineduringlinehandling
operationsreducestheweight of theline.

. Increasing the size of theloop onthewinch
linefrom5to 10inches. Theenlargedloop
reducesthe chanceof theloop snagging or
pinching the operator’shand and pulling the
operator with great forcetowardsthe

chipper.

= Detachable Choker

Enlarged Loop

. Providingalighter weight winchline. In
additionto theremovable choker chain, this
will helptoreducetherecoil hazardif the
winchlineis accidentally pulled intothefeed
rollersand chipper knives.

. Providing awinch linetransport/storage hook
so that theline can be stored away fromthe
branchesbeing fed into the chipper.

. Providing anew chipper and winch
operation safety video to addressthe
potentia hazards.

. Providing safety signson the chipper
to warn employeesof the potential
hazard of awinchlinegetting caughtin
thefeedrollersand chipper knives.

. Revigngtheingtructionsin the chipper
operating manual to reflect the new parts,
safety signsand the proper operating
sequence.

For new models

Safety Interlock

New chipper modd sfrom thismanufacturer will
includeasafety interlock system. Thissystemwill
requirethat thewinch linebe safely stored beforethe
feedrollerscan be operated. Theinterlock system
will dso prevent thewinch linefrom accidentaly being
pulled into the chipper.

Winch line Safety Interlock and
Storage Hook

Recommendationsfor Useof Chipperswith a
Winch Assembly

. Employersshould ensurethat employees
follow al safework practicesfor the
operation of thewinch.

. Employerswho own chipperswithwinch

linesshould contact their equipment supplier
toinvestigatethe application of strategiesto
minimizethe* struck-by” hazard posed by the
winchlineassembly.



. Employersshould otherwiseensurethat all
employeesaretrained on the safe operation
of chippersequipped withawinchlineand
should asotraintheir employeesto recognize
and avoid possible*pinch point” hazards
wherethewinch line entersthewinch boom
and wherethe choker connectsto thelog.

Conclusion

Chipper operationscan bedangerousandresultin
severeinjury or death when proper precautionsand
work practicesare not followed. Implementing the
actionsdescribed inthisSHIB will hel p protect
employeesfrom seriousor fata injuriesduring chipper
operations.

For additional information onthetreecareindustry as
well asother information on applicable OSHA
standards, compliancedirectives, |etters of
interpretation, alliances, and compliance assistance
materials, pleaserefer to www.osha.gov/SLTC/
treecare/standards.html.

Refer ences

1. IMIS OSHA Integrated Management
Information System, 1996-2005.

2. ANSI. American National Standard for
Arboricultura Operations-Safety
Requirements. Z133.1-2006. | nternationa
Society of Arboriculture, PO. Box 3129,
Champaign, IL 61826-312929.

3. 29CFR1910.212, Genera Requirementsfor
al Machines.

4. 29CFR1910.266, L ogging Operations
standard.

ol

. Subpart I-Persona Protective Equipment.
29 CFR 1910.132, Genera Requirements.

6. 29 CFR 1910.138, Hand Protection.
7. 29 CFR 1910.133, Eye and Face Protection.
8. 29 CFR 1910.135, Head Protection.

9. 29CFR 1910.147, The Control of Hazardous
Energy.

Edwin G Foulke, Jr.
Assgtant Secretary
Occupationd Safety and HealthAdministration



