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F o r e w o r d (This foreword is not part of American National Standard

8175.1-1991.)

This standard sets orth he minimum safety requirements or gasoline-

powered chain saws. These requirements have resulted from several years

of standards development effort by the American National Standard Com-

mittee 8175, which became an Accredited Standards Committee in 1984.

The original standard was approved in 1979.

Working rom he1979versionof he equirements,whichhadbeen

developed in accordancewith heANSIcanvassmethod of standards

development, he B175 Committee was established in 1980 o consider

several modifications to the requirements. In September 1982, the B175

Committeesubmittedsuggestedmodifications to several equirements:

handle strength, handle size, and handle clearance; chain brake and hand

guard; balancing test procedures; accelerometer and accelerometermount-

ing location; and on/off controls. These modifications were approved by the

ANSI Board of Standards Review i n 1983.

In January 1982, he B175 Committee began heir consideration of the

proposed kickback requirements.At that time, the 1979 version

f

the ANSI

8175.1standard equired hatchain saws beequippedwithadevice

intended to reduce the hazard associated with kickback, and stated that a

performance standard was being developed to replace this requirement.

The1985 evisions o he equirementswere he esult of the6175

Committee's effort to develop a set of performance requirements to address

the phenomenon of rotational chain saw kickback or gasoline-powered

chain saws below 3.8 cubic inch displacement.

Ithadbeenestimated hat otationalchain saw kickbackaccounts or

approximately one-fifth of all chain saw injuries, including some of the most

severe injuries. The kickback phenomenon, in which the chain saw can be

propelled upward and rearward toward the operatort rapid speeds, results

from the complex interplayf many variables. Accordingly, the performance

requirements of the 1985 supplement reflected a evel of sophistication

corresponding o he complexity of the kickback phenomenon tself. For

example, the testing requirements mandated the use of a specially instru-

mented kickback machine designed specifically to measure kickback en-

ergy. Compliance with the 1985 requirements, which s expressed in terms

of the computed kickbackangle at which either the chain aw guide bar or

the moving saw chain stops, was determined through an analytical model.

In addition o the complexity of the test equipment and test procedures, the

revised requirements were uniquen that they addressed the safetyf chain

saws produced prior to the 1985 supplement through the provis ions govern-

ing eplacementcuttingattachments.The equirements or estingsaw

chain were developed in recognition of the importance of saw chain in the

kickback reaction, and were ntended to provide a means to enhance the

safety of chain saws already

in

use.

In

the 1985 supplement, the B1 75 Committee also devised new require-

ments for communicating with the user.ew labelsfor chain aw powerheads

and or new and replacement saw chain were devised. In addition, he

warnings and instructions in the owner's manual were supplemented, revised,

and reorganized.

...
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The B175 Committee submitted he proposed rotational kickback provi-

sions t o theANSIBoard of StandardsReview on May 20, 1985. Final

approval by the Boardf Standards Review was received on June 26,1985.

TheB175Committeeestablished he effect ivedate or hese evised

requirements at 90 daysafter the date the requirements were published by

ANSI. (The date of publication was December 2, 1985.),

The Consumer Product Safety Commission, an independent agency f the

Federal government, was a nonvoting member andctive participant on the

B175 Committee. In May of 1982, CPSC published an Advance Notice of

ProposedRulemakingannouncing heagency's ntention to developa

mandatory consumer product safety rule concerning chain saws and their

component and replacement parts. On August 7, 1985, CPSC voted to

withdraw heAdvanceNotice of ProposedRulemaking in light of the

anticipated effectiveness of these revisions in reducing kickback injuries.

Electr ic chain saws are not covered by the kickback requirements in this

standard. However, Underwriters Laboratories,which was voting member

and active participant on the 1 75 Committee, developed requirements for

electr ic chain saws. (Their standard was ater approved as an American

National Standard and designated as ANSI/UL 1662-1989.)

The B175 Accredited Standard Committee began a general review of the

standard in 1985, and submitted a number of revisions

to

the Board of

Standards Review on November 30, 1990. These proposed changes were

approved on January 10, 1991. The provisions that are amended by these

changes nclude: bow guides, guide bar effective length, on/off or stop

control, throttle control inkage, handle strength, handle clearance, spark-

arrest ing mufflers, sprocket and clutch guards, chain guards, replacement

chain, front hand guard, chain brake, rearandle, chip discharge, kickback

test procedure, replacement guide bar, labels for replacement saw chain,

balance, guide bar length, vibration, vibration level test procedure, sound

level test procedure, and one-handed operation.

This standard contains 12 annexes, allf which are informative andre not

considered part of this standard.

Suggestions for improvement f this standard will be welcome.hey should

be sent to theOffice of the Secretariat, ASC B175Committee,7315

Wisconsin Avenue, Suite 702E, Bethesda,

M D

20814-3202.

This standard was processed and approved for submittal t o ANSI by the

Accredited Standards Committee on Safety of Gasoline-Powered Chain

Saws and Leaf Blowers, 8175. Committee approval of this standard does

not necessarily imply that all committee members voted for its approval.t

the time it approved this standard, the B175 Committee had the fol lowing

members:

Bela Csonka, Chairman

Organizat ionepresented Name of Representative

Andreas Stihl ........................................................................Manfred Bortfeld

Carolton Company .................................................................. Atkinson

Amer ican

Society of Plastic Surgeons ............................. James Ferrar0
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Organizat ion Represented Name of Representat ive

Electrolux Motor AB ............................................................. Dan Ericsson

Homelite/Textron .................................................................. Jack Campbell

McCulloch Corporation ....................................................... Don Woodward

National Equipment Servicing Dealers Association......Norman Beck

Oregon Cutting Systems/Blount

........................................

Arvin Hille

PoulanMleed Eater............................................................... Bela Csonka

Power

Tools

Institute

.............................................................

James Bates

Underwriters Laboratories

....................................................

William Hoper

U.S. Consumer Products Safety

U.S. Department of Health/Occupational
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AMERICAN NATIONALTANDARDNSI B175.1-1991

American N ational Standard

for

Power Tools -

Gasol ine-Powered

Chain Saws

-

Safety Re quiremen ts

1 Scope and purpose

1.1 Scope

The equirements of thisstandardapply to

portable, hand-held, gasoline-powered chain

saws for use primarily in cutting wood.

NOTE- Metric units are includedor information

only.

1.2 Purpose

The purpose of this standard s to establish

minimum safety requirements with respect

to

themanufacture

of

portable,hand-held,

gasoline-powered chain saws.

2 Normat ivee ferences

The followingstandardscontainprovisions

which, through referencen his text, constitute

provisions of this American National Standard.

At the time f publication, the editions indicated

were valid.All standards are subjecto revision,

andparties to agreementsbasedon his

American National Standard are encouraged

to

investigate he possibility of applying he

most recent editions f the standards indicated

be low.

ANSI S1.4-1983 andtssupplementANSI

S1.4A-1985, Speci f icat ion orsound evel

meters

ANSI S2.11-1969 (R1986), Methods fo rspec i -

fying the characterist icsf auxiliary equipm ent

for shock and vibration measurement

ANSUSAE J184-FEB87, Qualifyingasound

data acquisit ion system

IEC184(1965), Methods orspecifying he

characterist ics of electromech anical transduc-

ers for shock and vibration measurements

IEC222(1966), Methods orspecifying he

cha racteristics of auxiliary equipm ent forhock

and vibration m easurements

IEC 651 1979), Sound level meters

IS0 5 3 4 9 : 1 9 8 6 , M e c h a n i c a lV i b r a t i o n -

Guidelines for the measureme nt and assess-

ment of human exposure to hand-transmitted

vibration 1)

SA€ J335-SEPT90, Recommended Practice-

Multiposit ion small engine exhaust system fire

ignition suppression 2)

3 Def ln i t i ons 3,

3.1 bar tip guard:

A shield hatprevents

contact with the chain at-the tipf the guide bar

and that may be removable and replaceable.

3.2 bow guide: A narrow rail structure with

large open center that supports and guides the

saw chain.

IEC and IS0 documents are available rom t he American National Standards nstitute, 11 West 42nd

Street,

New

York, NY

10036.

2, Available from the Society of Automotive Engineers, 400 Commonwealth Drive, Warrendale, PA

15096-

0001.

3)Foradditional nomenclature, see annex B.

1
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3 .3  bow gu ide  cu t t i ng  capac i t y : The maxi-

mum diameter of the og that the bow guide,

with chain and guards attached, will cut through.

Capacity shall be expressed in terms of the

nearest whole unit of measure (in/cm).

3 .4  buck ing :

The process of cross-cutting a

felled tree, or log, into lengths.

3 .5  cha in  b rake :

A device used to stop he

saw chain.

3 .6  ha in  saw pow erhead : A chain saw

without the saw chain and guide bar.

3 .7  choke  con t ro l : A control that s used to

richen the carburetor fuel/air mixture.

3.8  c lu tch :

A mechanism for connecting and

disconnecting a driven member to and from a

rotating source of power.

3.9  dr ives p r o c k e t :

The toothedpart hat

drives the saw chain.

3.10 fe l l ing :

The process of cutting down a

tree.

3.1  1  fe l l in g  back cu t : The final cut in a tree-

felling operation made on the opposite side of

the tree from the notching undercut.

3.12 ronthandguard : A structuralbarrier

between the front handle of a chain saw and

theguidebar, ypically ocatedclose to the

hand position on the front handle and some-

times employed as an activating ever or a

chain brake.

3.13 ront  hand le : Thesupporthandle lo-

cated at or toward the front of the chain saw.

3.14 gu ide b ar :

A solid railed structure hat

supports and guides the saw chain.

3.15 gu id e bar  e f fec t ive  ength : The length

of cut a guide bar and chain willake when the

guide bar adjustment s at the halfway point.

The chain used for measurement will be the

one normally intended o be used with the bar.

Measurementshallbemade rom a) he

bumper plate (where no spikes are providedr

the spikes are removable) r (b) the oot of the

spikes (where the spikes are a permanent part

of the saw) o the top f the chain cutters t the

tip endof the bar. Capacity shall be expressed

in terms

of

the nearest whole unit of measure

(in/cm).

2
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3.16ickback

3.16.1  p inch k ic kback : The rapid pushback

of the saw chain that can occur when the wood

closes in and pinches the movingaw chain in

the cut along the top of the guide bar.

3 .16 .2  o ta t i ona l  i ckback : The rapidup-

ward and backward motion f the saw that can

occurwhen hemoving saw chainnear he

upper portion of the tip of the guide bar con-

tacts an object such as a log or branch.

3 .17  ow-k i ck back  saw cha in : A

saw chain

that has been demonstrated to meet the re-

quirements of

5.12 .2 .4 .

3.18 may :

The term that ndicates a permis-

sive requirement.

3.19 muf f le r : A device to reduce ngine

exhaust noise and direct the exhaust gases.

3.20n o r m a lc u t t i n gp o s i t i o n s :

Thosepo-

sitions assumed n performing the bucking and

felling cuts.

3.21n o t c h i n gundercu t : A notch cut ina

tree

to

direct the tree’s fall.

3.22 oi lerc o n t r o l : A system for oiling he

guide bar and saw chain.

3.23on /o f fo rs t o pcon t ro l : A control that

allows the engine to run or stop.

3.24 pr im er  cont ro l : A control for supplying

extra fuel for engine starting.

3.25ear  hand le :

The upporthandle 10

cated at

or

toward the rear of the saw.

3 .26  educed-k i ckbackg u i d ebar : A guide

bar hathasbeendemonstrated o educe

kickback significantly.

3 .27  educed-k i ck back  saw cha in : A saw

chain that has been demonstrated to reduce

kickback significantly, but that does not meet

the requirements of 5.12.2.4.

3.28 saw ch a in : A loop of chain hat has

cutting teeth for cutting wood and is driven y

the engine and supported by the guide bar.

3.29 shal l :

The term that ndicates a manda-

tory requirement.

3.30 p ik edb u m p e r  s p i k e ):

The pointed

tooth or teeth used when felling or bucking to
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pivot the saw and maintain position while saw-

ing.

3.31 sproc ket :

The oothed part hat drives

the saw chain.

3.32 star t er :

The mechanism that rotates the

engine to start it.

3.33 th ro t t le  co nt ro l  sys tem:

The complete

system ncluding he hrottle control rigger,

throttle control linkage, and, in some cases, a

throttle control latch or a throttle control lock-

out, or both.

3 .33 .1  h ro t t l e  on t ro l  at ch : A deviceo

temporarily set the throttle control valve n a

partially open position to aid the operator n

starting the engine.

3 . 3 3 . 2  t h r o t t l eo n t r o li n k a g e :

The

mechanism hat ransmitsmotion rom he

throttle control rigger o he hrottle control

valve.

3 .33.3  t h ro t t l e  con t ro l  oc kou t : A movable

stop hat prevents he accidental opening of

the throttlecontrol valve until manually

re-

leased.

3 .33 .4  h ro t t l e  con t ro l  r i gge r :

The part of

thesaw, usuallyaever,activated byhe

operator’s hand or finger, which in turn con-

trols the throttle control valve.

3 .33 .5  t h ro t t l e  con t ro l  va l ve :

A control that

adjusts hevolume of fuel andairmixture

delivered

to

thecombustionchamber of an

internal combustion engine.

It

shall be the responsibility of the chain saw

manufacturer to design and construct his chain

saws in accordance with clause 5. It shall be

the responsibility of the owner to maintain the

chain saw in accordance with the instructions

in the owner’s manual.

Chain saws shall be used in accordance with

the operating nstructions and safety precau-

tions isted n the owner’s manual. It shall be

the responsibility of the owner to

ee

that such

instructions and precautions are given to every

operator who uses the saw.

ANSI B175.1 1

991

5 Generalpec i f i ca t ions

5.1 Throt t lecon t ro lsys tem

The chain saw shal l be equipped with a con-

tinuous-pressure hrottle control system hat

will shut off the power tohe saw chain after the

pressure is released.

5.1.1Thro t t lecon t ro l  r i gge r

There shall be a guard completely around the

trigger n the plane of trigger motion. A con-

tinuous loop formed y the handle and bodyf

the chain aw will satisfy this requirement. The

trigger shall be locatedso that it may be actu-

ated and released while both hands are grip-

ping the chain saw handle(s).

5.1.2 Thro t t lecon t ro l  ockou t

If a throttle control lockout is provided, it shall

beconstructed so that t mustbeactuated

before the throttle control valve can be opened.

When the throttle control system is locked out,

the throttle control valve shall be locked in the

idle position. The throttle control lockout shall

not prevent the engine from returning to dle

speed.

5.1.3Thro t t lecon t ro l  a t ch

If a throttle control latch is provided for start-

ing, it shall be self-releasing when the throttle

control rigger sdepressed. In thestarting

mode the saw chain may be powered.

The throttle control latch shall be constructed

so

that two or more independent motions are

required oengage he atch. A one-motion

throttle atch sacceptable,provided hat t

does not cause the chain to be powered.

5.1.4Thro t t lecon t ro l  i nkage

The throttle control linkage shall either be en-

closed or confined n a space defined by the

vertical projectionof the handle containing the

throttle control trigger with the saw in an up-

right position and with the bar centerline hori-

zontal.

The throttle control linkage shall be constructed

so that a force n the amount of three times the

empty weight of the chain saw (without guide

bar and aw chain), applied in any direction on

the rear handle, shall ot increase engine speed

toapoint at which heclutchengagesand

chain movement begins.

3
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5.1.5 Carbure tor

The throttle control valve shall return to the

idle

position if the throttle control linkage be-

comesdisconnected, egardless of theatti-

tude of the chain saw.

5.2  and l es

Al l chain sawsshallbedesignedandcon-

structed with a handle, or handles, enabling

the operator o operate the chain saw with two

hands.

5.2 .1  Hand le  t reng th

The chain saw handles shall not break when

subjected o he static est oads separately

applied in each f six directions as specified in

figure 1. The chain saw may be supported at

theguidebarmountingpadwhen he est

loads are applied. The load shall be applied in

the normal hand grip areaf not more han 3.5

in (90 mm). The grip area for the front handle

is defined as that area closest o the center of

balance or he saw when in he bucking or

crosscutting position.

5.2.2Handlev ib ra t i on  so la t i ons y s t e m

If a handle vibration isolation system is used,

the chain saw shall be constructed s that a

failure of one or more of the vibration isolators

shallnot esult in the loss of abilityof he

operator

to

control the chain saw.

5.2.3Handle  izes

5.2.3.1 General

The handle clearances and he handle sizes

shall be at least the minimum values specified

in figure 2.

5.2.3.2Handlec learance

If a fixed hand guard that meets the require-

ments of 5 .9 .4 and figure 5 is provided, then

the equirements of dimension

B,

figure2,

shall not apply.When a saw is provided with a

handguard hatcanbepivoted oward he

handle, the construction shall comply with di-

mension B, figure 2.

5.3Pu l l - t ypes ta r te r

The chain saw, if equippedwitha opeor

rewind starter, shall require no more cranking

effort than that specified n figure 3. The test

weight specified in figure 3 shall be attached to

the starter rope and allowed to drop. he drop

distance shall be no more than4 in (61

O

mm).

4
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The chain saw tested shall be ew as shipped,

shall be run forot more than 1 hour, and shall

be tested for cranking effort with the room and

engine temperatures between 60°F and 80°F

(16°C and 27°C). If the chainsaw is equipped

withadèvice o educestartingeffort, his

deviceshould be employed.Theminimum

cranking speed shall be reached each time on

three consecutive tries.

5.4  Cont ro ls

5.4.1On/of fo rs t o pc o n t r o l s

A shutoff control shall be provided o stop the

operation of the engine. The off or stop posi-

tion shall be clearly and durably dentified as

“stop.”Thiscontrolshall equiredeliberate

activation before the engine can be restarted.

In addition, a shutoff function ay be used that

provides an automatic reset after a delay suf-

ficient to ensure that the engine has come to a

complete stop. Al l off or stop controls shall be

located so that each control can be activated

by the operator while maintaining a grip on the

handles with both hands.

5.4.2O l le r  con t ro l

If the chainsaw is equipped with a manualaw

chain oiler control, t shall be located o that

i t

can be operated while maintaining a grip on

the handle, or handles, with both hands.

5.4.3Choke  on t ro l

If a manual choke control is provided,

i t

shall

be clearly and durably identified.

5.4.4Pr imerCon t ro l

If

a manual primer control is provided, it shall

be clearly and durably identified.

5.5 F u e l  a n k s  a n d  o i l  a n k s

5.5.1Tank f i l le ro c a t i o n  n dden t i f i ca -

t i o n

The fuel tank and oil tank filler openings shall

be located

so

that heywill not beunduly

obstructed by the chain aw components. Each

cap or opening shall be clearly and durably

identified. If only the caps are identified, they

shall not be interchangeable.

5.5.2Tank f i l le ro p e n i n g s

The minimum diameter of the fuel tank filler

hole shall be 0.72 in (18 mm). The minimum

diameter of the oil tank filler hole shall be.50

in (13 mm).
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5.5.3 Fueli n e

The fuel ine shall be routed so that i t is not

subject to abrasion where the ine s outside

the fuel tank.

5.6Exhaus ts y s t e m

5.6 .1  xhau st  i rec t ion

The exhaust flow shallbe away from the chain

saw and away from the operator when cutting

in the normal cutting positions.

5.6.2 Muff lero c a t i o n

The muffler shall be located

r

guarded so that

the operator will not inadvertently contact any

hot muffler surface when startingor operating

the chain saw in the normal cutting positions.

5.6.3Spark -a r res t i ngm u f f l e r s

Al l sawsshallhavespark-arrestingmufflers

meeting hespecificationsandperformance

requirements given in SAE J335-SEPT90.

5 .7  Saw cha in  ens ion in g

The chain saw shallbemanufacturedwith

provisions for adjusting the guide bar

o

obtain

proper saw chain tension.

5.8ars

5.8.1Gu ide  a rs

No opening with a dimension greater than.40

in (10 mm) shall be n the cutting area of the

guide bar.

5.8.2B o w  g u i d e s

In accordance with

5.16,

the following wording

shall be placed on the bow guide:

WARNING: A bow guide increases the risk

of severekickbackandserious njury.

Do

not use the bow guideunlessyouhave

experience and/or specialized training. Do

not remove guard(s) and/or spur(s) provided

by the manufacturer.

This warning may be suitably paraphrased.

5.9ua rds

5.9.1Ro ta t ing  a r t  ua rds

Al l power-driven shafts, gears, flywheels, and

starter pulleys, except sprockets and clutches,

shall be positioned o r otherwise guarded

to

preventcontactby aprobehavingahemi-

spherical end and a diameter of 0.50 n (13

mm).

ANSI B1

75.1 1991

5.9.2Sprocke tandc l u t c hguards

The clutch and sprocket shall be guarded on

the top, sides, and rear so as to conform with

theaccessibilitynoted n 5.9.1. If

the chain

saw is equipped wlth a raparound front handle,

the sprocket guardhall fully cover the chaino

the rear of the handle and extend forward of

the handle a distancef 1 in (25 mm)

or

greater.

For

thisprotectedarea, hesprocketguard

may be open on the bottom, but shall extendt

least 0.50 n (13 mm)below he saw chain

cutter teeth.

5.9.3Bow gu id e  gua rd (s )  and  sp i k e@)

5.9.3.1 Chain guards that coverthe aw chain

on heupper and owerportion of the bow

guide, near the powerhead, shall be provided.

The guards shall cover a minimumf 4 in (102

mm) of exposed chain in each area. To allow

for assembly, a maximumf 0.5 n (13 mm) gap

is allowed between guards and the powerhead

when a new, unused chain is installed.

5.9.3.2

A bow guide shall also be equipped

with spike(s), dog(s), or spur(s), as illustrated

in figure 4.

5.9.3.3

The saw chainshallbe eplaceable

without removing the chainguard(s)

r

spike(s).

5.9.4Fronthand  guard

5.9.4.1enera l

Al l chain saws shall be equipped with a front

handguard,meeting he equirements of

5.9.4.2 and the requirements specified in fig-

ure 5. The hand guard may be designed

o

also

function as a chain brake actuator.

5.9.4.2Fron t  handg u a r d  m p a c ts t r e n g t h

requ i remen t

Theguardshallnotbreakwhenstruckone

time by the pendulum shown n figure 6 at the

midpoint of the dimension

B

of figure

5.

This

test shall be conducted at the temperature of

-13°F f -4.O"F (-25°C f 2°C). or this test,

the chain saw shall not be running. f the hand

guard can actuate a chain brake, this test shall

becarriedoutwith hechainbrake n he

actuated position.

5.9 .5  Cha in  rakes

5.9.5.1enera l

If a chain brake s provided, t shall stop the

saw chain within 0.15 second, maximum, and

5
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0.12 second, average, after actuation, when

tested in accordance with 5.9.5.2.

If

a chain saw is equipped with a hand-guard-

actuated chain brake, the actuating lever shall

meet the equirements n5.9.4and he e-

quirements specified in figure 5 .

When tested n accordance with 5.9.5.2, the

static release force shall be not less than 4.4

Ibf nor more than 15.4

Ibf (20-70 N).

5.9.5.2 Hand-gua rd -ac tua ted  ha in  rake

t e s t  r e q u i r e m e n t s

The following requirements shall be met when

testing hand-guard-actuated chain brakes:

a) During he est, he chain saw shall be

rigidly mounted byhe bar pador the handles.

b) Initially, the brake’sfriction surface shall

be in a dry and unlubricated condition.

c) Theengineshallbe un-inbefore he

test, and the chain saw adjusted and oper-

atedaccording o hemanufacturer’s n-

structions.

d) Only new brakes shall be tested.

e) No adjustment to he brake shall be per-

mitted during the test.

f) The test temperature shall be68°F k 9°F

g)Thechainbrakeshallbeactivated in

accordance with the test sequenceet forth

in figure 6. The brake shall be activated by

thependulum,havingamass of 1.5 lb

(0.7 g) and a length of 27.5 in (700 mm).

h) The pendulum shall strike he midpoint

of dimension B as shown n igure 5. The

drop height shall be in (200 mm) s shown

in figure 6.

i) The throttle shall be kept in a fixed posi-

tion at racing speed during the test. Racing

speed is defined as the manufacturer’s rated

engine speed for maximum power plus 33%,

or

full throttle, whichever is less. When the

chain has stopped after braking, the throttle

shall be returned to the idle position and the

brake reset. The braking time is defined as

the nterval from the nstant the pendulum

hits the chain brake actuator to the instant

the saw chain stops.

(20°C f 5°C).

6

j ) Thestatic orceneeded o elease he

chain brake actuator shall be measured at

the top edge of the hand guard n the direc-

tion of 45” forward and downwardn relation

to the guide bar centerlinet the midpointof

dimension Bas shown in figure 5. The force

shall be applied at a uniform rate with the

engine not running.

5.9.6 Rear  and le

The earhandleshallbedesigned or posi-

tioned so that the operator’s hand is protected

i f the chain breaks r comes off the guide bar.

If a rear handle is designedo that any portion

of the operator’s hand isn line with the guide bar

centerline, then a hand guard shall be provided.

Where a handle offset rom he plane of the

guide bar is used, guarding shall extend from

the right side of the handle a distance suffi-

cient o ntersect heplane of thebarand

chain, but need not extend more han 1.2 in

(30 mm). This protection shall be provided as

measured from the right outer surface of the

handle and shall extend over that ength de-

fined by the projectionf the trigger finger and

hand (dimensions F &

H), shown in figure 2, in

a direction perpendicular to the surface of the

handle top and down to the guarding.

5.10 C h i p  d i s c h a r g e

The chain saw shall be designed so that the

main stream of wood chips and sawdust shall

not be directed any higher than the centerline

of the guide bar when tested n the horizontal

bucking position.

5.11

Sound  leve l s

The chain saw sound evel shall not exceed

108 dBA t the chain aw operator’s ear and 84

dBA at a distance f 50 ft (15 m) from the chain

saw location. The sound evels shall be mea-

sured in accordance with clause. The owner’s

manual shall provide instructions for the usef

hearing protection.

5.12 C h a i n  s aw  k i c k b a c k

5.12.1 Scope

Permissible limits of computed kickbackangle

(see figure

7)

for chainsaws that are below 3.8

cubic inch displacement (c.i.d.)re established

in 5.12.2. (The application of computed kick-

back angle limits o saws that are.8 c.i.d. and

larger s under nvestigation.) In addition, n
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accordance with 5.12.2, all saws shall have

devices to reduce the hazardof kickback. Per-

formance requirements for replacement chain

are also included in 5.12.2. There are no spe-

cific performance requirements for guide bars

in the standard. However, ome guidelines for

selecting eplacementbars are provided in

5.12.2.

In accordance with 5.12.3, kickback warning

labelsshallbeplacedonallchain saw

powerheads, and warning labels shall be used

on replacement saw chains.

Accredited Standards Committee (ASC) B175

recognizes hat here is a imitedgroup of

users whose extraordinary needs may not be

satisfied by bar-and-chain combinations that

comply with the45" acceptance criteria of the

standard. In such cases, it is appropriate that

other bar-and-chain combinations bevailable

at the user's request. The original equipment

recommended or sale by he manufacturer,

fo r a chain saw below 3.8 c.i.d., shall result in

the hain awmeetingheperformance

requirements of thestandard. Any user

choosingdifferentcuttingattachmentsshall

do so knowingly in the face of clear and strong

warnings.

Other clauses dealing with kickback re 5.15,

which requires instructions regarding kickback

tobe in he owner's manual, and clause 8,

which establishes the test equipment and pro-

cedures ordetermining hecomputedkick-

back angle.

The requirements for the kickback of electric

chain saws are not ncluded in this standard,

but are described in ANSI/UL 1662. 4,

5 .12.2  Ac ceptan ce cr i te r ia

5 .12.2 .1  Cha in  saws be lo w 3 .8

c.i.d.

The following applies to chain saws below 3.8

c.i.d.:

a) Whenevaluatednaccordancewith

clause8,either hechain saw shallnot

exceed a 45" computed kickback angle, or

the moving chain shall be stopped before

the chainsaw exceeds a 45" computed ick-

back angle;

ANSI B175.1 -191

separate features o reduce the riskf injury

from kickback, such as a bar tip guard, a

chain brake,

low-

or reduced-kickbacksaw

chain, a educed-kickback guide bar, or other

feature demonstrated o reduce significantly

the riskof injury fromickback. This require-

ment is in addition to the requirement for a

front hand guard contained in 5.9.4.

5.12.2.2 Chain saws 3.8 c. i .d.  an d abov e

The following applies to chain saws 3.8 c.i.d.

and above:

a) Chainsaws3.8 c.i.d. and above may

meet the acceptance criteriaof 5.12.2.1 ;

b) Chain saws 3.8 c.i.d. and above that do

not meet the acceptance criteria f 5.12.2.1

shall be equippedo reduce the riskf injury

from kickback through the use of a feature

such as a bar ip guard, a chain brake, a

reduced-kickback guide bar, a ow- or re-

duced-kickback saw chain, or other feature

demonstrated to reduce significantly the risk

of injury from kickback. This requirements

in addition o he equirement ora ront

hand guard contained in 5.9.4.

5.12.2.3  Rep lacem ent  saw ch a in

The following applies to replacementaw chain:

a) Saw chainsold as eplacementequip-

ment fo r a specific chain saw model origi-

nally certified in accordance with the cri teria

of 5.12.2.1(a) shall,whenevaluated with

that chain saw model, enable that chainaw

model o meet theacceptancecriteria of

5.12.2.1(a);

or

b) It shall conform to the requirements for

low-kickback saw chain in accordance with

5.12.2.4.

5.12.2 .4  Low -k ickback saw ch a in

Chain may be designated "low-kickback" saw

chain if,when evaluated using the chainaws

listed in table1 the computed kickbackangle

does not exceed 45O for any saw. The chain

saws listed in the table are intended to repre-

sent 85% of the current United States market

for chainsaws under 3.8c.i.d. The chain shall

4)

Since ANSVUL 1662 is not needed to complete a requirement in this standard, it is listed in annex M,

Bibliography.
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Table 1 - Replacement saw chain test sample

Manufacturer

Poulan

Echo

Homelite

Husqvarna

McCulloch

Stihl

c.i.d.

2.0

2.3

3.4

2.3

3.7

1.7

2.04

1.6

2.4

3.3

3.5

2.7

3.1 1

3.75

2.0

2.1

3.7

3.5

2.0

2.1

2.3

2.3

2.5

2.6

2.9

3.75

Model

2000

2300 AV

3400

Sears 71 -35507

Sears 71 -3561

280E

302s

XL1

o

240

330

SXL

44

50

61

MAC 130

PM 31O

PM 610

PM 1010

MAC 130

PM 310

Titan 35

O09 EQ

O11 AVEQ

024 AVEQ

028 WB

034 AVSEQ

be tested on each model in the sample that will

accommodate the chain.

NOTE -Additional models may

b e nccessa ry to

provide a minimum of

four models tha t will ac-

commodate

the chain being evaluated.or those

chain saws equippedwith a chainbrake, the

computed kickback angle shall be determined

with the chain brake operative and shall not

e x c e e d 45 .

5.1

2.2.5 Rep lacemen t  gu ide  ba rs

Because of differences n replacement guide

bars, the following guidelines shall be onsid-

ered to determine kickback energy:

a) Sprocket nose guide bars wi th the same

effectiveength, he amenumberof

Size

(in)

14

16

18

16

18

12

16

10

16

16

20

18

16

24

14

14

16

20

14

16

16

14

16

16

16

20

Bar

-

Tooth

7

7

9

7 Top Sharp

9

Top Sharp

7

7

H-Tip

9

11

11

12

12

11

9

9

11

11

9Top Sharp

9 Top Sharp

9 Top Sharp

11

11

10

Pitch

310 MINI

318 MINI

318

318 MINI

318

318 MINI

318 MINI

318 MINI

318 MINI

318

318

325

325

318

318 MINI

318 MINI

318

318

318 MINI

318 MINI

318 MINI

318 MINI

318 MINI

325

325

318

sprocketnose teeth,and he same pitch

may be considered

to

have equivalent kick-

back energy;

b) A hard-nose guide bar having the same

effective bar length,nd the same or smaller

nose radius as a sprocket-nose bar,may be

considered to have equivalent or less kick-

backenergy han the sprocketnose-bar.

(See figure 8 for definition of bar nose ra-

dius.);

c) Kickback energy of al l guide bar ypes

may be considered to be ess or smaller

nose radius sizes.

8
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5.1 2.3 Kic kback labels

5.1 2.3.1 Lab els-  Al l  ch ain saw po werh eads

All

chain saw powerheads shall be clearly and

durably marked in a asting manner with the

followingverbatim or suitablyparaphrased

statements pictorial or graphic llustrations

may be used in lieuof or in addition to written

statements):

Contact of the guide bar tip with any object

should be avoided.

Tip contactmay cause the guide baro move

suddenly upward and backward, which may

cause serious injury.

Both of the operator's hands must be used

to operate the chain saw.

5.12.3.2 Labels - Chain saw pow erheads be-

low 3.8 c.1.d

Chain saw powerheads below 3.8 c.i.d. shall

be clearlyanddurably marked ina asting

manner

to

identify at least one eplacement

bar-and-chaincombination hathasbeen

evaluated with that chain saw powerhead and

that will provide performance conforming t o

5.12.2.1(a) , and shall state that there may be

other replacement components for achieving

kickback protection.

5.1 2.3.3 Labels - Chaln saw po wer head s 3.8

c.1.d. and abo ve

a) Cha in awpowerheads 3 . 8 c.i .d.

andabove hathavebeenevaluatedand

found o meet the acceptance criter ia of

5.12.2.1

may be labeled in accordance with

5.12.3.2.

b) Chain saw powerheads 3.8 c.i.d. and

above hatarenot abeled in accordance

with

5.12.3.2

shall be clearly and durably

marked in a lasting manner with the follow-

ing verbatim or suitably paraphrased warn-

ing:

WARNING:

This chain saw is capable of

severe kickback that could result in serious

injury to the user.

Do

not operate this chain

saw unless you have extraordinary cutting

needsandexperienceandspecialized

training for dealing with kickback. Chainaws

with significantly reduced kickback potential

are available.

5.12.3.4 Labels - Rep lacemen t  saw  cha in

All

saw chain packaging shall be clearly a-

beled in accordance with (a), (b) , or (c) below,

as appropriate.The abelsmaybesuitably

paraphrased or combined, or both, as appro-

priate.The abel or labelsmust be clearly

visible without opening the package.

a)

Saw chain that issold for specif ic chain

saw models and meets the requirements of

5.12.2.3(a):

Thissawchainmet hekickbackperfor-

mance requirements of

AN SI B1 75.1 -199 1

when estedwith listspecificchain saw

model(s)andguidebarcombinations, or

refer to manufacturer's literature]. It may not

meet the ANSI 6175.1-1991 performance

requirements when used on otherhain saws

or guide bars.

b)

Saw chain that meets the requirements

of 5.72.2.4:

Thissawchainmet hekickbackperfor-

mance requirements ANSI B175.1-1991

when tested on a representative sample of

chain saws.

c) Saw chain not m eeting the requirem ents

of 5.12.2.3 or 5.12.2 .4:

WARNING:

This saw chain may be capable

of severe kickback that could result in seri-

ous injury to the user. Do not use this saw

chain unless you have experience and spe-

cialized training for dealing with kickback.

Saw chain with reduced-kickback potential

is

available.

5.13a lance .

5.13.1 When tested in accordance with5.13.2,

the centerline of the guide bar shall not be at

an angle greater than 15" above or

30" below

the horizontal.

For

chain saws with an engine

displacement of more than5 in3

81.94

cm3), the

guide bar shall not contact the horizontal plane

defined by he base of the chain sawwhen

~

placed in the upright position.

5.13.2 The test procedure is as follows:

a) The chain saw fuel and chain oil tanks

shall be filled to at least one-half their re-

spective capacities.

b)The chain saw shall be itted with he

type of guide bar and chain recommended

9
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Table 2 - Balance

Engine displacement

Gu ide  ba r

I t es te n g t h

~~

through 2.0

>2.0 o 2.5

>2.5 o 4.0

>4.0 to 5.0

>5.0

to

6.0

>6.0

through 33

>33 to 41

>41

to

66

>66

to

82

>82 to 98

>98

12

14

16

20

24

32

30

35

40

50

60

80

l ) Metric conversions are not exact. The numbers

are rounded and reflect commonly used metric bar

lengths.

by the manufacturer. The lengthf the guide

bar shall be in accordance with table 2.

c) For chain saws with an engine displace-

ment up to 5 n3 (81.94 cm3), the chain saw

shall be suspended by the front handle grip-

ping area with the crankshaft in the horizon-

tal position.

d) For chain saws with an engine displace-

ment more than5 n3 (81.94 cm3), the chain

saw may be supported on a horizontal plane.

5.14 Vib ra t i on

Vibration of all chain saws except hose n-

tended for the occasional user shall meet the

following requirement. When tested n accor-

dance with clause , the front and rear handles

shallbeconstructed so that he ootmean

square (rms) value of the weighted accelera-

tion sum (WAS) from 3 orthogonal axes or

each handle shall not exceed 15 m/sec/sec.

5.15

S a fe t y  n s t r u c t i o n s

5.15.1

Cha in  saw

All chain saw powerheads shall be clearly and

durably marked with the following verbatim or

suitably paraphrased statement:

WARNING: Read and follow all safety pre-

cautions n the owner’s manual. Failure to

follow nstructionscould esul t nserious

personal njury.

5.15.2 Owner ’ s  manua l

An owner’s manual shall be provided with each

chain saw or powerhead and shall include the

following information:

a) Theowner’smanualshallprovide he

safety precautions listed in nnex

D,

verba-

tim or suitably paraphrased. These shall be

of afo rm readily legible and with a letter size

of not less than 5/64 in (2.0 mm);

b) Theowner’smanualshallncludean

explanation of the kickback safety features

that the chain saw incorporates as part of

the original-equipment safety system or that

are recommended by the manufacturer. This

shall nclude discussion of chain saw fea-

tures such as bar ip radius and ype, bar

length, bar tipguard,aw chain, chain brake,

front hand guard, or other appropriate fea-

ture. The owner’s manual shall also provide

sufficient information to enable the user to

maintain the safety system throughout the

life of theproductandshallexplain he

consequences of improper maintenance, use

of nonconforming replacement components,

or the removal of safety devices. The user

shall also be nformed about the possible

effects of normal use and maintenance on

thekickbacksafetyperformance of the

equipment;

c) Theowner’smanualshallncluden-

structions for starting and stopping the chain

saw;

10
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d)Theowner’smanualshallprovide n-

structions for properly installing and adjust-

ing the guide bar and saw chain;

e) Theowner’smanualshallexplain he

proper techniques for making the basic fell-

ing, limbing, and bucking cuts with the chain

saw;

f ) For chain saws that re labeled asmeet-

ing the kickback performance requirements

of 5.12.2.1, the owner’s manual shall cau-

tion he user not to use replacement saw

chainunless thasbeendesignated as

meeting heANSI8175.1-1991kickback

performance requirements on that specific

powerhead, or has been designated as low-

kickback saw chain in accordance with ANSI

B175.1-1991;

g) For chain saws that are labeled as meet-

ing the kickback performance requirements

of 5.1 2.2.1, the owner’s manual shall contain

the following statement:

Low-kickback saw chain s chain hat has

met the kickback performance requirements

of ANSI B1 75.1 -1 991 (American National

Standard orPowerTools-Gasoline-Pow-

eredChainSaws-SafetyRequirements)

when tested on the representativeample of

chain saws below 3.8 c.i.d. specified inNSI

h)

For

chain saws 3.8 c.i.d. and above that

do not meet the kickback performance re-

quirements of 5.1 2.2.1, the owner’s manual

shallcontain hewarningset orth n

5.12.3.3(b);

i)

Theowner’smanual hallproviden-

structions for the useof hearing protection.

8175.1-1991.

5.16Mark ingand  den t i f i ca t i on

The marking may beaccomplished b y silk

screening,embossing,casting,molding, or

affixing a pressure-sensitive label.

The marking used shall form a durable bond

with the base material and shall show no ap-

preciable

loss

of adhesion during weathering

exposure. The marking shall e weather resis-

tant and following normal cleaning procedures

shall show no appreciable ading, discolora-

tion,cracking,crazing,blistering, or dimen-

sionalchange.Themarkingshall not be af-

fected by spilled gasoline or oil.

ANSI 6175.1-1991

6 Chain saw s o u n d  e v e l  es tp r o c e -

d u r e s

6.1cope

This test procedure establishes the instrumen-

tation, test site, saw operation, and measure-

ments for determining the sound levelf chain

saws.

6.2

I ns t rumen ta t i on

The following instrumentation shall be used:

- A precision sound level meter that meets

the Type-I requirements of ANSI S1.4 and

S1.4A;

- As an alternative o making direct mea-

surementsusingasound evelmeter,a

microphone or sound evel meter may be

used with a magnetic tape recorder, a graphic

level recorder, or an indicating meter, pro-

vided the system meets the requirementsf

ANSI/SAE J184;

- A sound evel calibrator (see 6.6.2.4).

Themicrophoneshallbeusedwitha oam

windscreen. The windscreen shall not affect

the overall reading by more than0.5 dBA for

the sound source that is being measured.

6.3 Tests i te

6 .3 .1  Measurement  o f  n o ise in free ie ld

The test area shall be a flat, open space with

groundcovernotexceeding

3 in (8 cm) in

height and free f any large reflecting surfaces

such as signboards or buildings for a minimum

distance of 100 ft (30 m) from the chain saw

and microphone.

The ambient sound level at the point of mea-

surement (including wind effects) coming from

sources other than the chainaw being tested

shall be at least 10 dB ower than the sound

level of th&ehain saw.

Measurements shall be made only when wind

gusts are below 12 mi/hr (5.4 m/s).

6.3.2 Measuremen t  o f  no i se  i n  sound  room

(a l te rnate  method)

An anechoic or semi-anechoic chamber may

be used for conducting noise tests, provided

that they don’t vary more than_1 BA fromhe

free field test results.

11
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The correction between the sound room mea-

surementand ree ieldnoisemeasurement

shall be applied to the result obtained from the

sound oom.Sound evels ordistances

ex-

ceeding the dimensions of the chamber may

be calculated from measurements taken in the

chamber provided that sufficient data

s

avail-

able to substantiate such calculations.

6.4  Cha in  saw op era t ion

The chain saw shall be adjusted for best cut-

ting performance in accordance with the chain

saw manufacturer's recommendations.

The chain saw shall be operated in an upright

position, as shown n igure 9 at a minimum

distance of 24 in (610mm) above ground. The

chain saw tested shall be equipped with the

shortest guide bar recommendedby the manu-

facturer.The ogdiametershallbeapproxi-

mately

75%

of the guide bar effective ength

1 in (+ 25 mm).

All readings shall be taken with the chainsaw

at wide-open thrott le and. best cutting speed

while cutting a test log.he best cuttingspeed

shall be determined by a cutting speed test.

The cutting speed shallnot vary more thanf 5

percent during the sound level test cut.

The log, microphone, and chain saw shall be

so

oriented as to produce the maximumound

level at the microphone. The cut shalle made

within 2 in (5cm) of the end

of

the log.

6.5Measurements

The sound evel meter shall be set for slow

response and the A-weighting network.

Measurements shall be taken with the micro-

phone

50 ft

(15 m) from the chain aw and 4

t

(1.2 m) above ground.

Measurements shall be takent the operator's

ear. The microphone shall be ocated in the

plane of the guide bar 27.5 in (700 mm) from

the centerline of the ront handle and within

30"

rom the vertical toward the operator. he

observer reading he meter shall be at least

8 t (2.4 m) from the microphone.

The reported sound level shall be the average

of three recorded sound levels that are within

2dB of eachother ounded o henearest

whole decibel.

12

6.6Generalc o m m e n t s

6.6.1ecommenda t i ons

It is recommended that technically trained per-

sonnel select the equipment and that the test

be conducted only by persons trained in the

current echniques of soundmeasurements

and chain saw operation.

6.6 .2  Precaut ions

Proper useof all test instrumentation is essen-

tial to obtain valid measurements. Operating

manuals and other literature furnished by the

instrument manufacturer should be referred to

both for recommended operation f the instru-

mentsand orprecautions obeobserved.

Specific items to be considered are described

in 6.6.2.1 through 6.6.2.5.

6.6.2.1n s t r u m e n t a t i o n

The type of microphoneand tsorientation

relative to the source of noise should be con-

sidered.

6.6.2.2 Weather

The effects of ambient weather conditions on

the performance of all nstruments (tempera-

ture, humidity, and barometric pressure) should

be taken into consideration.

6.6.2.3Equ ipmen t  ns ta l l at i on

Proper signal levels, terminating impedances,

andcable engthsonmultiinstrumentmea-

surement systems should be checked.

6.6.2.4 Cal ibrat ion

Proper acoustical calibration procedures should

be observed, including the influence of exten-

sion cables, etc. Field calibration shall beade

immediatelybeforeandaftereach est se-

quence. Either an external calibrator or inter-

nal calibration means is acceptable or ield

use, provided hat external calibration s ac-

complished immediately before and after field

use. Al l test results shall be considered invalid

should the recheck by external calibration not

be within 0.5 dB of the initial calibration.

6.6.2.5 Other nf lu ences

Because bystanders may have an appreciable

influence on meter response when they are in

the vicinityof the chain aw or the microphone,

not more than one person other than the ob-
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server eading hemeterand heoperator

shall be within50 t (15m) of the chain saw or

microphone, and that person shall be directly

behind the observer reading the meter, on a

line through the microphone and the observer.

6 .7  Tes t  da ta  to  be  reco rded

The recorded test data should include the fol-

lowing:

- geographicalocation;

- dateand ime;

- names of chain saw operator, sound level

meter reader, and observers;

- weather onditions,ncludingambient

temperature, wind velocity, and barometric

pressure;

- make, ype, and serial number of sound

level meter;

- make, model, and serial numberof chain

saw being tested;

- type of guide ar, aw hain, nd

sprocket being used;

- woodspeciesandsize;

- allmeter eadings aken;

- enginespeed rpm);

- sketch of photograph of microphone, log,

and chain saw orientation.

7 V i b r a t i o n  e v e l  e s tp r o c e d u r e

7.1

Scope

This test procedure establishes the instrumen-

tation, test site, saw operation, and measure-

ments for determining handle vibration levels.

7.2 I n s t r u m e n t a t i o n

7.2.1 Genera l

Trained personnel shall select the equipment

and the tests shall be conducted only by quali-

fied persons trained in the current techniques

for vibration measurement and chain saw op-

eration.

Since proper use of all test instrumentation is

essential to obtain valid measurements, oper-

ating manuals and other literature furnished by

the instrument manufacturer shall be consulted

ANSI B175.1 1
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both for recommended operation of the instru-

ments and for precautions

o

be observed. The

specifictemsdescribed in 7.2.1.1 hrough

7.2.1.3 hall be considered.

7.2.1 .1 Ca l ib ra t i on

A l l vibration-measuringequipmentshall

be

calibrated properly. Field calibratlon shall be

made immediately before and after each test

sequence.

7.2.1.2F r eq u e n c y  e s p o n s e

The instrumentation for the measurement shall

have a uniform frequency response f2 B) in

terms of acceleration over the whole frequency

range of 8 o 1500 Hz. A t the reference fre-

quency, 31.5

Hz, the tolerance range shall be

+_1 dB. The readings shall be taken using the

“slow” response in accordance with IEC 651.

7.2.1.3Handlec o v e r i n g

When a resilient handle covering lies between

the hand and vibrating member, the readings

of the solid handle system shall be recorded.

Measurements may be made over the handle

covering i f it can be demonstrated that compa-

rable readings may be obtained.

7.2.2 Hardware

The test nstrumentation used shall meet the

requirementsdescribed in

7.2.2.1 through

7.2.2.5.

7.2.2.1 Acce le romete r

For each est ocation, heweight of the

accelerometer(s)shallnotexceed 25 g, in-

cluding mounting hardware but excluding the

cables.Eachaccelerometershallmeet he

requirementsoutlined in IEC

184,

or ANSI

S2.1 . The cross-axis sensitivity shall be no

more than 10 percent of the sensitivity in the

axis to bemeasured.Themounting of the

accelerometer(s) shall be such that the trans-

fer unction s latup to 1500 Hz in the

direction(s) to be measured.

7.2.2.2

Amp l i f i e r

The amplifying device and amplitude or level

indicator employed shall meet the requirements

outlined in IEC 222.

7.2.2.3Measuremen t

A s an alternative to making direct measure-

ments,amagnetic ape ecorder,agraphic

13
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Table 3 - Attenuation factors for 1/3

octave band center frequencies

Central

frequency

113 octave

Hz

<8

8

10

12.5

16

20

25

31.5

40

50

63

80

1O0

125

160

200

250

315

400

500

630

800

1 O00

> 1 O00

Linear

gain

O

1

1

1

1

0.8

0.63

0.5

0.4

0.315

0.25

0.2

0.156

0.125

0.1

0.078

0.0625

0.05

0.039

0.031 5

0.025

0.02

0.0156

O

Gain

dB

-

O

O

O

O

-2

-4

-6

-8

-1 o

-1 2

-1 4

-1 6

-1

8

-20

-22

-24

-26

-28

-30

-32

-34

-36

-

level recorder, r indicating metermay beused.

An alternate measurement technique can be to

use a sampling network to record he continu-

ous measurements as a discrete time series,

with appropriate anti-alias iltering. Process-

ing of measurementsshouldbeconducted

using signal analysis provided thatt meets the

requirements outlined in IEC 222 and ANSI/

SAE J184.

7.2.2.4 Tachometer

A tachometer shall be used o measure he

engine speed,

n

revolutions per minute, accu-

rate to withinf3 percent of the reading.

7.2.2.5i l ter

A frequency ilter used o weigh he overall

vibration level

in

each axis is defined in figure

10.Table

3

gives the attenuation factors for

1/3-octave-band center frequencies.or other

frequency spectral techniques, filter weighting

14

frequencies that comply with the guidelines in

the table are acceptable.

7.2.3Acce le romete r  oca t i onandm o u n t -

i ng

The accelerometer(s) shall be rigidly mounted

such hat hecenter of gravity s ess han

0.8

in (20mm) from the outside of the handle

bar contour and shall be locatedo as to permit

a normal hand grip. The accelerometer(s) shal l

be ocated as close to the hand as practical.

Care shall be taken that the size, shape, and

mounting of the accelerometer(s) or the spe-

cial accelerometer support do not significantly

alter the operator’s grip on the handles. The

accelerometer(s) should notbe In contact with

the operator’s hand during testing.

7.2.4ib ra t i on

The vibration evel shall be measured n he

appropriate directionsof an orthogonal coordi-

nate system, as shown in figure

1

l  a) .Where

this procedure cannot be ollowed, he posi-

tions of the accelerometer(s) relative o he

hand coordinates shall be reported.

7.3Chain  saw operat ion

The chain saw and new saw chain shall be

adjusted for best cutting performance in accor-

dance with he manufacturer’s recommenda-

tions.

The chain saw shall be operated in an upright

position

in

accordancewith igure 9 and

equipped with the guide bar listed in table 2.

The chain saw shall be operated with a wide-

open throttle, and the best cutting speed while

making at east 5 cuts in a test og. The best

cutting speed shall not vary more than f250

rpm while recording data. The test log shall be

squared timber of normal local usage, solid r

laminated vertically. Slices shall be cut per-

pendicular to the longitudinal axis of the tim-

ber. The width of the cut shall be 75% of the

guide bar effective ength f1 in (f25mm). No

part of the powerhead shall contact the test log

during the test.

The chain saw shall be tested with the fuel and

oil anks containing between 1/4 and 3/4 f

maximum capacity.

A

relaxedgripon hehandlessufficient to

maintainpropercontrolshallbeemployed,

consistent with day-long useof the chain saw.
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7.4 Measurements

7.4.1 Measured uantity

The acceleration n thehree orthogonal direc-

tions according to figure ll(a) hall be mea-

suredbyaccelerometersandprocessed o

form an overall vibration value, the weighted

accelerationsum WAS)according o igure

1 1 b). Mathematically, the WAS is the sum of

the oot mean square rms) of the weighted

signals from each axis.

The WAS can be calculated froma frequency

spectra

o f

113 octave or 1 1 1 octave with he

weighting factors for the mid-frequencies cal-

culated as described n IS0 5349. Alterna-

tively, WAS can be calculated romhigher-

resolutionFFTSpectrawhoseweighting

complies with

I S 0 5349.

The three different acceleration directionsay

be measured at different times.

7.4.2 Results

The esults eportedshallbe hearithmetic

average obtained from a minimum of

5

cuts.

7.5 Test data to be recorded

The following test data shall be recorded:

- geographicalocation;

- dateand ime;

- names of chain saw operator, echni-

cians, meter readers, and observers;

- make,model,andserialnumber of the

chain saw being tested;

- woodspeciesandsize;

- allvibration evels;

- all meter eadings aken;

- enginespeeds rpm) at which eadings

were taken;

- sketch or photograph

of

the location and

attachment means of the accelerometers;

- pitch size, type, andgauge of saw chain;

- guide bar typeand ength;

- drivesprocket ypeandsize;

- testequipment.

ANSI B1 5.1 -1991

8 Kickback test procedure

8.1 Scope

For chain saws required to meet acceptance

criteria based on the computed kickback angle,

measure the energy using he kickback est

machine and measure theaw characteristics.

Compute the kickbackangle utilizing the ana-

lytical model.

8.2 Equipment

The ollowing equipment and materials shall

be used to determine the computed kickback

angle:

a) Computer kickback program (see clause

9

tocompute hekickbackangleusing

measured inputs;

b) The chain saw kickbackmachine or

energy level measurements5);

c)nstrumentation

1)

Tachometer with an accuracy of k1.5

per cent of the measured value;

2) Carriagevelocity imingdevice, n-

cluding probes with an accuracyf +1 ms;

3) Timer control switch box;

4) Chain brake iming device, ncluding

probes having an accuracy

of +3 ms;

d) Calibrated Baraboard@ samples1.5 in

x

1.5 n

x 10

in

(38

mm x 38 mm

x 250

mm)

consisting o f medium-density fiberboard. he

sampleshallbeoriented with ough side

(end grain) facing bar tip. (Procedures for

the control and calibrationf the Baraboard@

test material are provided in annex L. ) ;

e) Chain brake actuating apparatus.

8.3 Physicalmeasurements

8.3.1 Scope

This subclause specifies the chainsaw physi-

cal measurements that shall be made in order

to posi tion the saw correctly in the kickback

machine and to compute the kickback angle.

8.3.2 Measurements

The following measurements are to be made

with the bar and chain attachedn proper work-

5 )

The bil l of materials and engineering drawings describing the kickback test machine are available from the

Portable Power Equipment Manufacturers Association, 7315 Wisconsin venue, Suite 702E, Bethesda, MD

20814-3202.
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ing position and with oil and fuel tanks full.he

saw chainshallbeprepared in accordance

with 8.4.3 prior

to

taking measurements:

a) Chain saw weight (lb ). An accuracy of

fO.l lb isacceptable for this measurement:

b) Location of the center of gravity ( to be

marked on he saw body). Representative

methods for making this measurement are

given in annex D.

An accuracy of st 0.25 in is

acceptable for this measurement;

c)Chain-saw moment of inert ia aboutan

axis through the center of gravity and per-

pendicular to the plane of the guide bar (in-

Ibf-sec2). Representative methods for mak-

ing this measurementare given in annex D;

d) Chain saw bar tip location relative to the

center of gravity, expressed as x , y coordi-

nates (in). An accuracy of st0.12 in s ac-

ceptable for this measurement. See figure

12;

e) Chain saw front-handle ocation relative

to the center of gravity, expressed as x , y

coordinates (in). An accuracy of k0.12 in i s

acceptable for this measurement.ee figure

12;

f )

Chain saw rear-handle ocation elative

to the center of gravity, expressed as x , y

coordinates (in). An accuracy of kO.12 in is

acceptable for this measurement.ee figure

12.

8.3.3Measurement of cha in  saw coo rd i -

na tes

The bar ip and handle coordinates shall be

measured as follows (see figure 12):

a) Position the chain aw on a level surface

so that hecenterline of theguidebar s

level. Locate guide bar tip, point B, at the

intersection of a horizontal line through the

nose radius and he outermost element o f

the saw chain.

NOTE - For nonsymmetrical bars,

his

point will

not lieon the centerline

of t he guide bar. The

saw

chain should b e rotated to the

greatest horizon-

tal displacement.

Measureand ecord BTX, thehorizontal

displacement (in inches) from the center of

gravity to point

B.

Measure and record

B T Y ,

the vertical displacement;

16
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b) Locate he ront handle, point F, at the

center of the front handle in the midpoint of

the hand-grip segment. Measure and record

FHX, the horizontal displacement, andHY,

the vertical displacement;

c) Locate he rear handle, point

R,

by de-

termining he ntersection of a l - i n radius

arc and the lower portionf the rear handle.

The arc originates at the owest point he

chain saw throttle control trigger intersects

the saw casing. Measure and record RHX,

the horizontal displacement, and RHY, the

vertical displacement.

8.4 Chains a w prepa ra t i on

8.4.1cope

This subclause establishes the method to be

used to prepare the chainsaw and saw chain

for the kickback energy test.

8.4.2Saw Prepa ra t i on

a) The chain saw shall be n functionally

new condition;

b) The saw shall be run-in according to the

manufacturer’s recommendation.

8.4.3Saw cha inp repa ra t i on

a) The saw chain shal l benew and shall be

prepared for the estbycuttingclean or

debarked wood for approximately five min-

utes;

b) Saw chain tension shall beet to provide

amaximumclearancebetween hechain

and the bar of 0.017 in per in (mm permm)

of rated bar-cutting capacity. This clearance

is measured with a 2-lb (0.9-kg)eight sus-

pended from the chaint the midpoint of the

guide-bar ength. The chain shall be posi-

tioned to achieve the tightest condition for

this measurement. See figure13. The chain

should move freely on the bar.

8.5  K ickb ack tes t - Cha in  saw o pera t i on

8.5.1cope

This subclause establishes the procedure for

operation of thechain saw,measuringand

recording of data, and the computationf kick-

back energy .
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8.5 .2  Prepara t ion

The chain saw shall be installed and balanced

in the kickback machine and frictional evels

measured

to

ensure that standard conditions

are met.

8.5.2.1 If the saw weighs ess than the stan-

dard carriage, the standard carriage may be

replaced with the lightweight carriage.

8.5.2.2

If necessary, add- weight

to

the car-

riageuntil hecarriageweight including

Baraboard@) s equal to the weight of the saw

(k0.25

Ibf).

8.5.2.3

If

the saw is equipped with a remov-

able bar tip guard,emove the bar tip guard for

testing.

8.5.2.4 If thesaw isequippedwithachain

brake, disable the mechanism if necessary to

prevent brake activation.

8.5.2.5

Chain saw and bracket assembly shall

be installed as follows:

a) Remove the ronthandlegripcover n

the area where the saw handle clampill be

attached and construct a clamp insert to fit

the saw handle. Attach the aw handle clamp

so that it is levelnd as nearly parallel o the

guide bar as possible;

b) nstal l he saw and cradle assembly n

thekickbackmachine in accordancewith

figure 14 and align he guide bar with he

centerline of the Baraboard@ specimen;

c) Adjust the chain saw, clamp, and cradle

so that thesaw center of gravity is alignedo

within f 0.12 in with the rotary axis. Make

this adjustment by rotating the clampwhere

it attaches to the cradle and by sliding the

cradle in the support blocks;

NOTE -

Do not otate he clamp where it at-

taches to the saw handle. This was adjusted n

(a), above.

d) Attach the brace (EX 4444-D)6)

o either

leg of the cradle as near as possible to the

rotary axis. The brace attachment may be

located on either side of the rotary axis. A

second brace may be installeds needed to

restrict side motion.

ANSI B175.1 1991

8.5.2.6 The chain saw shall be balanced as

follows:

a) Fuel tanks and oil tanks shall be filled;

NOTE- External fuel andoil supplies to maintain

full tanks are acceptable.

b) The system shall be balanced using the

minimum amount of mass located as close

to the rotary axis as possible;

c )

Acceptable initialbalance sachieved

when the cradle will not rotate at the “hori-

zontal”or vertical”positionorwhena

0.13-lb (60-g) weight hung from the rotary

pulley will counter any observed rotat ion. If

the center of gravity of the saw shifts due

o

soft solators,acompromisebetween he

horizontal and vertical positions s permis-

sible.

8.5.2.7

Horizontal friction shall be measured

prior to and after kickback energy tests using

procedures in annex

For equivalent. The aver-

age of the horizontal friction measurement in

the direction f travel away fromthe powerhead

shall not exceed 0.5 lb (0.23 kg).

8.5.2.8

Rotary friction shall bemeasured prior

to

and after kickback energy tests using proce-

dures in nnex G or equivalent. The average f

the rotary friction measurement shall not ex-

ceed 0.5 lb (0.23 kg).

8.5.2.9 The Baraboard@ angle shall be set

o

30”. Move the carriage so that the Baraboard@

contacts the saw chain. Adjust the position of

the ack/horizontal estrainingassembly

that the cable from the carriageo the pulley is

vertical. See figure 15.

8.5.2.10

With the guide-bar centerlinen hori-

zontal position, adjust the locationf the cable

attachment pin and adjust he urnbuckle

to

bring the 2-lb 0.9-kg) weight

to

the zero posi-

tion. See figure 16.

8.5.2.11 Adjust the carriage release point to

achieve mpact velocity of 30 in/s k

0.5 i nk .

See annex H for more information.

8.5.2.12

Adjust he Baraboard@ angle to the

initial conditions specified in 8.6.2.

6, These numbers refer to engineering drawings hat are available rom the Portable Power Equipment

Manufacturers Association.
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8.5.2.13 At the startof the test and aftervery

twelve impacts, the centrifugal clutch shall be

burned as follows:

a) Clamp he saw chain to theguidebar

and run the aw 5 seconds with full throttle.

Measure and record the slip speed (rpm);

b) If the slip speed varies more than 500

rpm during the test, replace the clutch.

8.5.2.14 Saw chain ension shall be set ini-

tially and adjusted during the testn accordance

with 8.4.3(b).

8.5.3 Procedure

a) With the barrier bar n position, start the

chain saw. Adjust heenginespeedand

Baraboard@ angleo the required test condi-

tions:

b ) Raise the barrier bar and stand clear of

the kickback machine:

c) Release the carriage, observing the en-

gine speed at impact:

d) Turn off the chain saw.

8.5.4 Measurements

a) Record the

l i f t

in inches (centimeters) of

vertical displacement of the horizontal re-

strainingweightand he nches centime-

ters) of horizontal displacement of the car-

riage;

b) Record he ifts n nches (centimeters)

of displacement of the upper and the lower

rotary restraining weights.

NOTE - The horizontal and otary estraining

systems

may have alternate calibrations to per-

mit direct readings.

8.5.5 Additional esting equirements

a) The Baraboard@sample shall e clamped

in hecarriagewith he ough side (end

grain) facing the bar tip;

b)Thechain saw shallbe nspected or

unusual conditions and reset for next impact

conditions. Do not operate a damaged chain

saw;

c)Onoccasion,balance of unitmay

change. Check and reset balance

i

imbal-

anceexceeds 0.25 ibf. See annex E.) f

imbalance of more han 0.25 Ibf occurs,

previous impact data is invalid;

18

d)TheBaraboard@sampleshouldbeex-

amined and exchanged. The orientation of

thesampleshallbeadjusted opreclude

vertical unout.Samplesplitting may be

overcome by addition of a C-clamp.

If

a C-

clamp is used to prevent splitting, the car-

riage weight shall be compensated;

e) Makeonly wo mpactsperspecimen

(oneoneach ace).All sawpenetrations

shall start within the middle inch on the face

of thespecimen.

If

any penetration rack

runs off the specimen, do not use the energy

readings in the computations. Repeat he

test on another specimen;

f) Horizontal and otary riction evels are

to be measured upon the completionof the

test using methods specified n annexes F

and G, or equivalent methods. The greater

measured evel s to beused or energy

computations.

If

friction at the end f the test

programexceedsspecifications, he est

shall be repeated.

8.5.6 Kickbackenergycomputation

a) Compute the horizontal energy for each

impact as follows:

Horizontal energy = ( W ) D,,,) + ( f , ) D,)

where

Wis the horizontal restraining weight (Ibf):

f,, is hehorizontalaxis riction Ibf). See

annex F;

D, is hedisplacement of horizontal re-

straining weight (inches);

D, is the displacement of carriage (inches).

b) Compute the rotary energy for each m-

pact, as follows:

Rotary Energy = ( W , + F,) (D,) + ( W,)

D,)

where

W, is the upper weight (Ibf);

Wl is the lower weight (Ibf);

D, is hedisplacement of upperweight

(inches);

DI is hedisplacementof owerweight

(inches);

fr is the rotary friction force (Ibf).

NOTE- For the horizontalsys tem,  see annex F.

For the

rotary system, see annex G.
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8.6 Kickback est program

8.6.1 Scope

This subclause establishes the test conditions

at which impacts are to be performed and the

method of analyzing hedata odetermine

kickback energy.

8.6.2 Kickbackenergydetermination

Using he estproceduresspecified n8.5,

perform mpacts at the test conditions speci-

fied n tables 4 o r 5 and determine kickback

energy in accordance with 8.6.3. For saws that

cannot be testedas s low as

9000

rpm, the saw

may be tested at

9500 or 10 O00 rpm, which-

ever is the aw’s lowest stable operating speed.

8.6.3 Dataanalysis

8.6.3.1 Measurements and calculati ons

Kickback shall be measured as follows:

a)

For

each set of conditions in the t es t

sequence, perform three impacts and mea-

sure he otaryandhorizontalenergy or

each impact;

b) Compute the average of the three rotary

energy measurements and he average of

the three horizontal energy measurements;

c) If the rotaryenergymeasurementsare

each within 1 percent of the averageoaary

value, use he average of the hree mea-

surements;

d) If any of he otaryenergymeasure-

ments are not within 10 percent of the av-

erage, perform three additional impacts and

use heaverage of all six rotaryenergy

measurements. Similarly, use he average

of

the six horizontal energy measurements.

8.6.3.2 Termination of test sequence

Eithertest sequence may be discontinued

if,

at

each rpm:

a) there s a 50 percent reduction n aver-

age rotary energy between measurements

at two consecutive contact angles;

or

b) here sadecrease naverage otary

energy for two consecutive contact angles.

8.7

Chain brake test procedure

8.7.1 Scope

This subclause establishes the test procedure

for saws equipped with a chain brake.

ANSI 8175.1-1991

If a chain saw is equipped with a chain rake,

it wil l be necessary to determine (a) the rotary

kickback energy with the chain brake actuated,

(b) he actuation angle, and (c) the chain stop-

ping time as specified in this section.

8.7.2 Chainbrakeenergymeasurement

procedure

NOTE -

At the discretion of the manufacturer,

8.7.2(a)

through

8.7.2(c) may be

omitted.

a) At the conclusion of the test sequence

specified in 8.6, remove means used to pre-

vent thechainbrake romactuating and

perform hreeadditional mpacts at peak

rotary energy conditions. If the rotary en-

ergy values are not within 1

O percent of the

average, perform hree additional impacts

and compute the average of all six impacts;

b) Record heenergymeasurementsand

note i f the chain brake actuates each time;

c) If thechainbrake actuateseach ime,

R 4 the energy value that is nput nto the

computer model as rotary energy ith chain

brake actuated, equals the average of the

rotary energy values. f he chain brake does

not actuate each time, proceed to 8.7.2(d);

d) Mount he chain brake actuator on he

lef t side of themainframecolumn of the

kickback machine;

e) Set the spring-loaded ever so that he

lever and the hand guard impactt o r imme-

diately past the point the saw exits the test

specimen. Refer to 8.7.3(a);

f ) Set the spring-loaded ever of the chain

brakeactuator in set position so that its

centerline intersects the saw centerf grav-

ity as shown in figure 17;

g) Adjust the posit ion of the spring-loaded

lever so that the contact point o f the chain

brake lever (hand guard) n the set position

on the spring-loaded lever is.54

in

(90 mm)

from hepivotpoint of thespring-loaded

lever. See figure 17;

h)Recheck teps8.7.2(e),8.7.2(f),and

8.7.2(g). Readjust if necessary;

i) Measure and record the chain brake re-

lease force (Ibf)with theengine not running.

The brake release force shall be measured

with a spring scale accurate to.25 Ibf. The

force shall be applied at a uniform ratet the

19

COPYRIGHT merican National Standards Institute

Licensed by Information Handling Services

COPYRIGHT American National Standards Institute
Licensed by Information Handling Services



 

ANSI 8175.1-1991

Table 4 - Test sequence

20

Data

set no.

1A

1B

2A

26

.

3 A

3B

4A

46

5A

58

6A

6B

7A

76

Data

set no.

1A

2A

3A

4A

5A

6A

7A

1B

2B

3B

4B

5B

6B

7B

Contact

angle

degrees

O

O

5

5

10

10

15

15

20

20

25

25

30

30

r

Contact

angle

degrees

O

5

10

15

20

25

30

O

5

10

15

20

25

30

lm

vel

i d s

30

30

30

30

30

30

30

30

30

30

30

30

30

30

3Ct

:ity

mls

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

~~ ~

Impact

Saw speed (+ 200 rpm)

rPm

11 O00 (maximum or highest attainable)

9 O00 (or

maximum minus 2000)

11O00

9 O00

11 O00

9 O00

11 O00

9 O00

11 O00

9 O00

11 O00

9 O00

11

O00

9 O00

vel1

inls

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Table 5 - Optional test sequence

1

ity

mls

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

0.76

Saw speed (+ 200 rpm)

rPm

11O00 (maximumor highest attainable:

11

O00

11 O00

11 O00

11O00

11 O00

11

O00

9O00 (or maximum

minus 2000

rpm)

9

O00

9 O00

9

O00

9O00

9 O00

9O00
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3

m

center of the top part

f

the brake lever. The

force shall be measuredn a direction that is

normal to the centerlinef the spring-loaded

lever when the saw isn the contact position

shown in figure 17 and he spring-loaded

lever is set as shown in figure 17;

j)Adjust he elease orce of thespring-

loaded lever to the chain brake release force

plus 2.2 Ibf. Measure he release orce of

the spring-loaded lever by placing a spring

scale at the point 3.54n from the pivot point

of the spring-loaded lever and pulling normal

to he centerline of the ever. Record his

information on the data sheet shown in an-

nex J;

k) Position the chain saw

so

that the guide

bar is horizontal, and set the contact angle

and engine speed t the settings determined

to give the highest average rotary energy in

the test program detailed in 8.6.

A l l testsperformedunder 8.7.2(1) and

8.7.2(m) shall be conducted at the contact

angle and engine speed determined to give

the highest average rotary energy;

I) Conduct thechainbrakeactuation est

to determine kickback machine

rotary en-

ergy

withoperatingchainbrakeactuator

and operating chain brake. Using the proce-

dures detailed in 8.5, conduct the kickback

test with the actuator and the chain brake

operating, and record data. Reset the actua-

tor and repeat for a totalf three impacts.

I f

the rotary energy values are not within 10

percent of average, perform three additional

impacts and use the average of the six val-

ues. If the chain brake activates oneach

impact, R 3 equals the average of the rotary

values. If thebrakedoesnotactivateon

each mpact, compute he kickback angle

Using values calculated in accordance with

8.6;

NOTE - If the brake activates but does not trip

the ever, record that t he lever did not trip and

continuecalculationsand est as though he

lever did trip.

m) Conduct the kickback test to determine

R2, rotary energywith operating chain brake

actuator but with chain brake not actuated.

By asuitablemeans,suchas aping or

wiring hechainbrakehandle o he saw

handle, disable the chain brakeo that it will

not actuate on impact. Using the procedures

ANSI B175.1 -1991

detailed

in

7.5, conduct he kickback est

with the chain brake actuator operating and

the chain brake disabled, and record data.

Reset the actuator and repeat for a total of

three mpacts. If the rotary energy values

are not within 10 percent of the average,

perform hreeadditional mpacts anduse

the average of the six values. R 2 equals the

average of the rotary energy values;

n) R1 is the peak rotary energydetermined

in accordance with8.6, that is, the average

of the rotary energy values at the conditions

thatproduced hehighestaverage otary

energy during the test sequence. The test

program of 8.6 isconductedwithout he

actuator and with the chain brake disabled.

Calculate the energy absorbed by the chain

brake actuator,

€A,

in accordance with 8.7.5:

EA = R1 - R2.

Calculate the rotary energy with the chain

brake actuated, R4. This is the nergy value

that is input to the computer model:

R4 = R3

+ EA.

8.7.3Cha in  b rakea c t u a t i o nang le p r o c e -

du re

a) Measure heangleswhere hebar ip

exits the Baraboard@ specimen under peak

rotary conditions as determined in 8.6, and

compute the average. This s theElaraboard@

exit angle. See figure 18;

b)

I f

the rotary energy, R4, was determined

in

accordance with 8.7.2(c), then the actua-

tion angle is one-half of the Baraboard@ exit

angle. Record this as the chain brake ac-

tuation angle ( A 2 ) on he data sheet, figure

J.1, and in the computer program;

c) If the rotary energy, R4, was determined

in accordance with 8.7.2(n), the chain brake

actuation angle is equal to the Elaraboard@

exit angle.Record this s chain brake ctua-

tion angle

( A 2 )

on the data heet, figure J. l,

and in the computer program.

8.7 .4  Cha in  brake s to pp ing t im e measu re-

men t  p rocedu re

8.7.4.1Scope

The chain brake stopping ime est shall be

conducted at the rpm setting f the peak rotary

energy condition determined n 8.6. Use he

21
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pendulum test technique specified n 5.9.5.2.

This test may be conducted subsequent

o

the

procedure specified in 5.9.5.

8.7.4.2 Test  con di t io ns

a) Chainsawsshallbeadjusted for best

cutting performance in accordance with the

chain saw manufacturer’s recommendations;

b) Chainsawsshallbesolidlymounted

during the test;

c) No adjustment of brakes shall be permit-

ted during the test;

d) Initially,brakesshallbe n a dryand

unlubricated condition.

8.7.4.3Tak ing  measuremen ts

The chain brake shall be activated ten times

without recording data. Then actuate the brake

three imes and record he average stopping

time. Refer to 5.9.5 or test apparatus details

and test technique.

8.7.5Cha in  b rak e  ene rgyca lcu la t i ons

A € = energy absorbed by chain brake

Calculations:

EA = R1 - R2

R 4 = R 3 + EA

A E = R I - R 4 = R 2 - R 3

where

R7 is the peak rotary energy measured with-

out the chain brake actuator: averagef the

rotary energy values determined in accor-

dancewith8.6 at thecondition thatpro-

duced the highest rotary energy:

R 2 is the rotary energy measured with oper-

ating chain brake actuator, but with the chain

brake not actuated: average of values;

R 3 is the rotary nergy measured with oper-

ating chain brake and with operating chain

brake actuator: average of values.

Calculated Values:

R4 is he otary energy withchainbrake

actuated only;

EA is the energy absorbed by chain brake

actuator.

22
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8.8  Comp uted k ickback ang le  com puta t ion

8.8.1cope

This subclause establishes the computations

for determining the computed kickback angle

of the chain saw.

8.8.2Compu tedk i ckback  ang le

The computed kickback angle is an angle, de-

fined as shown in figure 7 , sed as a measure

of

the reaction of a hand-held chain saw when

subjected under simulated conditions

to

a ro-

tational kickback impulse.

8.8.3a lues

Values or the following measurements shall

be used as input for the computer program .

a) Chain saw weight (lb) in accordance with

8.3;

b) Chain saw moment of inertia (in-lb-sec2)

in accordance with 8.3;

c) Bar tip and handle ocations (in) n ac-

cordance with 8.3;

d) Energy evels established at the peak

rotary conditions in accordance with 8.6

1) Horizontalenergy in-lb);

2) Rotaryenergy in-lb).

NOTE - For saws without chain brakes, if the

average rotary energies measured at other sets

of conditions are within 10 percent of the peak

rotaryvalue,calculate hecomputedkickback

angle oreachset of conditionsanduse he

highest computed kickback angle.

e) Chain brake data in accordance with 8.7

1)

Rotaryenergy (in-lb),

R4;

2)Actuationangle degrees);

3) Saw chain stopping ime (seconds).

NOTE - Before nput to the computer program,

energy values in 8.8.4(d) and 8.8.4(8) should

b e

adjusted as set forth n annex K .

8 .8 .4  Computa t ion

The computed kickback angle shall be deter-

mined naccordancewith hemathematical

model in the flowchart and the computer pro-

grams n FORTRAN and BASIC in clause 9.
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9 Mathemat ica l  s im u la t ion of k i ckback

9.1

The computed kickback angle s determined

through a mathematical simulation of the mo-

tion of thechain saw duringkickback.This

simulation is contained in the computer pro-

gram. See 9.4 and 9.5.

The computer program contains equations that

represent the reaction forces exerted by the

operator on the saw during kickback. These

equations are based on analysisf high-speed

films of simulated kickback tests. A summary

of the steps that went nto the formulation of

these equations is provided in “Overviewf the

KICKBACK Computer Program-Contents and

De~elopment.”~)

Thecomputerprogramusesstandardengi-

neering force-motion equations to predict the

path

of

the saw based on the kickback nergy

and saw characteristics input data from 8.8.3

and thesimulatedoperator eaction orces.

The computed kickback angle as illustrated in

figure

7

is calculated from this predicted path.

9.2 Energy erminology

The kickback energy is measured on the kick-

backmachine in two parts, horizontal”and

“rotary” see8.5.6).Theenergydetermined

ANSI B175.1 1991

from hekickback machinemeasurements s

,

divided within the KICKBACK” computer pro-

parts.

The “horizontal” energy within he computer

program is the same as the “horizontal” energy

determined from the kickback machine mea-

surements, 8.5.6(a), also referred to as kick-

back machine “linear” energy

in

9.3. he kick-

back machine “rotary” energy, 8.5.6(b), i s di-

vided nto vertical”energyand rotational”

energy within the computerrogram. Thus, the

term rotary”energy sused o efer o he

energy determined from the kickback machine

rotary system measurements. The term “rota-

tional” energy s used to refer

o

that portionof

thekickbackmachine otaryenergy hat s

determined obe otational asopposed o

vertical o r horizonfal) within the computer pro-

gram.

Thus:

Computerrogramickbackachine

“HorizontalEnergy” = “Horizontal Energy”

and:

Computerrogramomputerrogram

“Vertical Energy”

+

“RotationalEnergy”

=

Kickback Machine

“Rotary Energy”

7) Available from the Portable Power Equipment Manufacturers Association.
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9.3 Compu te r  p rog ram f l owch ar t

(12-12-84 version)

(7

TART

EAD

INPUT

DATA

Time Increment (At), Simulation Time (T2),

Saw Weight (W),Saw Inertia

(I),

Saw Handle Coordinates (Ll, L2, L3, L4),

Bar Tip Coordinates (Bl , B2),

Kickback Machine Linear Energy (KBMLE) and

Rotary Energy (KBMRE); Chain Brake:

Rotary Energy (R4), Actuation Angle (A2),

Stopping Time (T3)

t

Calculate Horizontal, Vertical, and Rotational

Energies

Horizontal E l = KBMLE

Vertical E2 = EI or V 3 KBMRE,whichever is smaller

Rotational EO = KBMRE - E2

Rotational With Chain Brake,

E3

= R4 - (E2 )R4

KBMRE

t I

Calculate Torque Produced by Chain Brake

M5 = & Ï(ma

T3

- 0.01)

I I

I J- I

Calculate Sum of Moment Arms of Handlebars

A I = J(L1)2 + (L2)2 + 1/(L3)2 + (L4)2

Calculate Maximum Reaction Moment

M4 = 15 X A I
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Q

Calculate Initial Velocities

W = - ,/F otational

v =

/zg orizontal

vy =

Vertical

t

Calculate Intercepts of Hand Force Equations

Force Intercepts:

J1 = 1.3(E0)0.25 J(L1)2 + (L2)2

+

d(L3)2 + (L4)2 )'i2v m  n

J2 = - 3.614

[(W)(E1)]0.25 + 6.012

J3 = 0.0713 (JI) +

3.047W - 5.215 6 2 + 2.989

Time Intercepts:

K1 = 0.107

K3 = 0.1128

Offset:

o1

=

o

03

=

0.32764W + 2.063

25
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a

t

Initialize Flags

and Counters

N = l

c = o

etc.

Initialize Time

1

At

2

l = T + -

Calculate Rotational Moment, MCG, nd Movement, 0

e

26
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There a

Chain

Brake?

7.3 X

e ~2

No

FLAG =

1

v No ~ T4 = T + 0.01 -

At

C = l

I

I

Yes

T

M6 = O M6 = M5

I

i

Yes

T

M6 = O M6 = M5
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Y

es

Mc, = O1 + 1741(Tl) - 278.56 + M6

No

Mc, = M4 + M6

T > K1

I

N o

During current time increment, At, calculate

change in rotational velocity, Aw, and

average rotational velocity, S

Calculate new angular position, I  ?¡+,

and new rotational velocity, W ¡ + ,

28
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Calculate Horizontal Force, F and Movement,

X

Yes

1

-

 

Yes

During current time increment,

At,

calculate change in horizontal

velocity,

AV,,

and average horizontal velocity,

v,

F

At

AV, =-

2

Calculate new horizontal position,

X c G ) i + I ,

and new horizontal velocity

(V,)¡+,
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Calculate Vertical Force, F and Movement Y

1

F = 0 3

11

F = 03

- 200 (Tl) + 30

= O

I No

F = - (03

- J3)

I

During current time increment, At, calculate change in

vertical velocity,

AV,,

and average vertical velocity, vy

At

AV, = (F, - W)

IS

v, = v, + V,

2
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Calculate Bar Tip Coordinates (X, Y

X = X + (Bl) COS 8 -

(B2) in 8

Y, = Y + (B1) in 8 + (B2) os 8

alculate Kickback Angle, P4

x, L3) < o

Y

es

I

I

- 1

P4

=

- T + tan

Y -

L4

(X,

-

L31

tore Time and Angle

of Chain Stop

Increment Time

by At

31
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Yes

vYes

@

V

Store Velocities, Displacements, and

Forces in Arrays

pl,N 1

p3,N

+ 1

=

p4,N +1

= P4

1,N +1

= W

2,N + 1

=

v,

3,N

+ 1

= v,

F3,N

+ 1

=

F1,N + 1

= F

CBM (N+ 1)

=

M6

Time

(N+ 1)

= T

N

= N + 1

+

1

=

'

F2,N+ 1

= F

 

I

Check for Peak

Kickback Angle

t

Store Time and Angle

of Bar Peak

32
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Print Peak

Kickback Angle

(Time and Angle of

Bar Peak)
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’ A N S I B 1 7 5 . 1

71 m 0 7 2 4 1 5 0 0032077 1

ANSI B1

75.1-1 991

a

Y

es

Has

the Chain

Print

the Simulation Time.”

Yes

ar Peak

No Chain Stop

Before Bar

Peak?

Print

“Chain Stopped After Yes

Bar Peak. Use Peak

Kickback Angle.”

Print Time and

Print Displacements

and Kickback Angle at

0.01 Second Intervals
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ANSI B275. 2 92 m 0724250 0032080 8 m

ANSI B175.1-1991

9.4  K ickback computer p rog ram in FORTRAN

9.4.1 This FORTRAN versionwasdeveloped to run on an IBM 3033 mainframecomputer. If

another com puter i s us ed, some comm ands may have to be mo dif ied.

9.4.2 A simu lation time increment, T9,of 0.001 second shall be used. (See lines 200-220 of this

program.)

C

C

C

C

C

C

C

C

C

C

C

C

k

c

** ANSI KICKBACK PROGRAM ** 12-12-84 VERSION

THIS IS THE FORTRAN LANGUAGE VERSION OF THE

ANSI "KICKBACK" PROGRAM

GIVEN THE SAW CHARACTERISTICS ND ENERGY DATA SPECIFIED AS

INPUT IN PARAGRA PH .8.3.

THIS PROGRAM COMPUTES THE KICKBACK ANGLE (SEE PARAGRAPH.8)

REAL I,LI,L2,L3 L4,M1,M2,M3,M4,M5,M6,Jl,J2,J3,Kl,K3,KB~E,KBMRE

DIMENSION P ,41) ,V(3,42) ,F(3,42) ,TIME(42) ,BX(42) ,BY(42) ,PTAX(42)

PTAY 42 , BA (42

DOUBLE BRECISIOk Pl,P2,P3,Rl,H2,V3,Cl,Sl

NA=3

NB=6

c * * * INPUT TIME INCREMENT (Tg) AND TOTAL SIMULATION TIME (T2

C

1000 FORMAT(F6.3

EAD(NA 1000 T9,T2

c * * x

c * * *

c ***

1010

C

1020

c * * *

c x * *

* * *

c * * x

C

c * * *

C

c * * *

C

1030

100

c * * *

c ***

170

C

180

c ***

c

x * *

c * * *

190

C

200

C

c * * *

C

300

c * * *

400

INPUT SAW DATA

MODEL NAME, WEIGHT(W), INERTIA(IA, FRONT HANDLE COORDINATES(Ll,L2

REAR

HANDLE COORDINATES(L3,L4 AR TIP COORDINATES B1 B2

READ(NA,1010) NAMl,NRM2,NAM3,k~I,NAM~,NAM6,NAM7,N~8,aAM~,NRMlO

FORMATílOA4)

~~~~

~-

READ NÀ,1026

FORMAT(LF10.

READ{NA,1020

INPUT ENERGY DATA: KBMLE = KICKBACK MACHINE LINEAR ENERGY

KBMRE

=

KICKBACK MACHINE ROTARY ENERGY

READ(NA,1020) KBMLE,KBMRE

INPUT CHAIN BRAKE ATA: NCB=l=CHAIN BRAKE USED, O=NO CHAIN BRAKE

R4=ROTARY ENERGY WITH CHAIN

RAKE

DETERMINED PER

PARAGRAPH 8.7.2.

A2=CHAIN BRAKE ACTUATION ANGLE(DEGREES) DETERMINED PER

T3=CHAIN BRAKE STOPPING TIME(SEC0NDS) DETERMINED PER

READ(NA,1030) NCB

FORMAT(I21

PARAGRAPH 8.7.3.

PARAGRAPH 8.7.4.

-

IF( FLO ÀT- ~CB -0.001) 170,170,100

REA D NA,{O20] R4,A2,T3

El=HORIZONTAL, EZ=VERTICAL, EO=ROTATIONAL

El = KBMLE

CALcJLATE COMPUTER ENERGY INPUT

Ë%AX = KBMRE/3.

E2 = El

IF(E2.LE.EZMAX)

GO TO 180

E2 = E2MAX

EO = KBMRE - E2

REMOVE VERTICAL PORTION FROM CHAIN BRAKE ROTARY ENERGY

El=HORIZONTAL, VCB=VERTICAL E3=ROTATIONAL

OMPUTER ENERGY WITH CHAIN BRAKE:

IF FLOAT(NCBi-0.001) 200,206,190

VC$ E2*R4/ BMRE

E3 = R4

-

VCR

ËCB

="Ël+VCB;E3

E = EO+El+E2

M2 = W/386.4

M3 = I

IF(FLOAT(NCB)-O.OOl) 400,400,300

M5 = SQRT(2.*M3) * (SQRT(E0)-SQRT(E3))

/

(T3-0.01)

ALCULATING TORQUE PRODUCED BY CHAIN BRAKE

CALCULATING SUM OF MOMENT ARMS OF HANDLEBARS

Al = SQRI(L1**2+L2**2)

+

SQRT(L3**2+L4**2)

00000010

00000020

00000030

00000040

00000050

00000060

00000070

00000080

00000090

00000100

00000110

00000120

,00000140

0000130

00000150

00000160

00000170

00000180

00000200

00000220

00002 10

00000230

00000240

~)00000250

00000260

00000270

00000280

00000290

00000300

000003 10

00000320

00000330

00000340

00000350

00000360

00000370

00000380

00000390

00000400

00000410

00000420

00000430

00000440

00000450

00000460

00000470

00000490

00000480

00000500

000005 10

00000520

00000530

00000540

00000550

00000560

00000570

00000580

00000590

00000600

0000063Q

00000620

00000640

00000650

00000660

00000670

00000680

00000690

00000700

000007 10

00000720

00000730

00000740

000006 0
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A N S I B 1 7 5 . 1 91 7 2 4 1 5 0  0 3 2 0 8 1 T B

ANSI

B1

75.1

-1991

C

C * * * CALCULATING MAXIMUM REACTION MOMENT

M4 = A1*15.

C

C * * * CALCULATING INITIAL VELOCITIES

R1 =

-SQRT 2.*EO M3)

H2 = SORTtJ .*El/1

C

C * * * CALCULATING INITIAL VELOCITIES

~~~

V3 = SORT 2.*E2]M2

V

2,l

=

H2

1,l = dl

ui 1,l = v3

c;

C

* * * CALCULATING INTERCEPTS OF THEAND FORCE EQUATIONS

C * * * K I =TIME INTERCEP T; J(I)=FORCE INTERCE PT; O(I)=OFFSET

J~=1.3*EO**0.25*SQRT(SQRT(L1**2+L2**2)+SQRT(L3**2+L4**2))*

J = -3.614* .E1*W **0.25 + 6.012

J3 = 0.0713*$1 + 4.047*W - 5.215*SQRT(E2) 4- 2.989

IC1

=

0.107

IC3 = 0.1128

#S

RT(I"386.4)

o1 =

0.0

0 3 = 0.32764*W + 2.063

C

C

* * *

PRINTOUT OF INPUT ATA

p.

25X , * * * KICKBACK PROGRAM ** , / 29X,

SION' / / 1

c;

WRITE NB,2010 NAM1,NAM2,NAM3,NAM4,NAM5,NAM6,NAM7,N~8,NAM9lNAM1~

C

2010 FORMA4(2X, 'MOAEL:I 10A4//)

-

WRITE NB,2011

2011 FORMA&( 2X PHtSICAL CHARACTE RISTICS OF THE SAW' )

2020 FORMA4(6X,'WEiGHT=',F6.2,'

LBS',/,6X,'INERTIA=',F6.3,'

IN-LB-SEC**

C

WRITE NB,2020 W,I

#2'/)

C

2021 FORMA& 6X 'COORDINATES (IN) '

)

2030 FORMA49X, FRONT HANDLE

FHX:',F6.2,' FHY:',F6.2)

WRITE NB, 2021)

WRITE $B, 5030) L 1 L2

n

L

WRITE NB12040) L3,L4

2040 ORMA 4(9X I REAR ANDL E RHX:',F6.2,' RHY:',F6.2)

2050 FORMA&(9X, 'BAR TIP

C

WRITE NB,2050) B1,B2

n

BTX:',F6.2,'TY:',F6.2,//)

b

500 WRfT E NB,206& A2

WRITE NB,2070) ='lF6*l4

IF FLOAT(NC B -0.001) 550,550,500

2060 FORMA4(2X, 'CHAIN BRAKE CHARACTE RISTICS ' ,/ , X, 'ACTUATION ANGLE

2070 FORMA4(6X, 'CHAIN BRAKE STOPPIN G TIME (SECONDS )' ,F6.3//)

#DEGREES)

c

207 1

50

2072

560

2073

2080

570

2085

-

WRITE NB,2

FORMA4 2X,

0711

WRITE fiB,2072) KBMLE

FORMA4(6X, 'HORIZONTAL:,F5.1)

IF FLOAT(NCB -0.001) 570,570,560

WRfT E NB, 2074) KBMRE,R4

FOR MA4 6X, 'ROTARY WITHOUT CHAINRAKE: I F7.1

WRITE NB,2080

GO TO o0

WRITE NB,2nR5\ KRMRE

FORMA4 6X,

I K Ë ~NERGY ( IN-LB) - I )

#IN BRAAE, R4: ' ,F6.1//)

FORMA6 2x, 'ENLtGY SPLIT 1 , , 7x, 'WITHOUT c m

/

1 6

.IN

- ' 1

I X

ROTAR

BRAKE )

-

~ R O + A R Y : , ~ 6 . 1 , / / , 2 ~ ,ENERGY SPLIT

c;

600 WRITE(NB,2090)

2090 FORMAT 2X,'HORIZONTAL ENERGY',SX,'VERTICAL ENERGY',SX,

# ROTATf ONAL ENERGY, X , TOTAL ENERGY)

2100 FORMAT(4XfF5.1,' INCH-LB',3(8XIF5.1,' INCH-LB')//)

RITE(NB,2100) E1,E2,EOIE

Y WITH CHA

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

.o000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

0000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O000

O'

O'

O'

O'

O'

0

0

O'

O'

0

O'

0

0

O'

0

0

0

0

0

0

0

0

0

0

0

11

11

11

11

11

11

11

11

11

11

11

11

11

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

-1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

750

760

770

7

80

790

800

8 0

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

000

o 10

020

030

040

050

060

06 1

062

063

070

080

090

100

101

102

110

120

130

140

150

160

170

190

180

200

2 10

220

221

230

240

241

242

243

244

245

246

247

248

249

270

2 0

281

282

283

290

300

3 10

320

330

340
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C

2110

0

C

C

c * * *

800

808

809

C

8 10

C

c ***

820

824

825

826

830

83

C

840

850

860

870

880

C

A2 = -A2

INITIALIZE POSITION AND FORCE VARIABLES

N = l

.

ICOU~~T 1

Pl = 0.0

P2 = 0.0

P3 = 0.0

P 1 1 = 0.0

P12IlI = 0.0

= 0.0

= ATAN

= J1

=

J2

= B1

= B2

o

-L4

.-L3)

XY =-öio

T = 0 . 0

XY =-öio

LIMIT = O

=

0.0

LIMIT2

=

30000

CBM 1) - 0.0

FLAd = Ö.O

FLAG2

=

0.0

LIMIT-= O

LIMIT2

=

30000

CBM 1) - 0.0

FLAd = Ö.O

FLAG2

=

0.0

T1 = T + T&/2.

F(T.GT.TZ GO TO 2700

CALCULATING ROTATIONAL MOMENT AND CORRESPONDING MOVEMENT

IF FLOAT(NCB)-0.001 840,840,820

XX=P1*57.3

FtFLAG.GT.O.0) Go l o 825

&G

=

1.0

F XX.GE.ÄZ)

GO

TO 840

T4 = T + 0.h1 - T9

F(C.GT.O.0 GO TO 830

c =

1.

ÏF((~~O.OOOOl).LT.T4) GO TO 840

XY = T4 + T3 - 0.01 -T9

XY IS LAST TIME AT WHICH CHAIN BRAKE MOMENT

S

APPLIED

IF((T-O.OOOOl).GT.XY) GO TO 840

M6 = M5

GO TO 850

M6 = 0.0

IF T.GTi0.15999 GO TO 870

Ml =

-

Ol-Jl)/Kl**Z*Tl**Z

+

GO TO $80

IF{T.GT.Kl) Go

l o

860

M1 = O1

+

M6

GO TO 880

M l = O¡-+

1741.*Tl

-

278.56

IF(Ml.LE.M4) GO TO 880

Ml = M4 + M6

R8

=

R1

+

R9/2.

R9

= Ml/M3*T9

Pl

=

Pl

+

R8iT9

R1

= R1

+ R9

Z.*(Ol-Jl)/Kl*Tl + J1

+

M6

+ M6

-

C * * * CALCULATING HORIZONTAL FORCE AND CORRESPONDING MOVEMENT

IF(T.GT.0.17999) GO TO 890

F1 = J2

GO TO- 910

890 IF(J2.LT.O.O GO TO 900

F1 = J2 - 20h.*T1 + 36.

IF(F1.GT.O.O) GO TO 91 0

F1 = 0.0

GO TO 910

ANSI B175.1-1 991

00001350

00001360

00001370

00001380

00001390

00001400

00001410

O0001420

00001430

00001440

00001450

00001460

00001470

00001480

00001490

00001500

00001510

00001520

00001530

00001550

00001560

00001570

00001580

00001600

0001590

00001610

00001620

00001630

00001640

00001650

00001660

00001670

00001680

00001690

00001700

00001710

00001720

00001740

00001730

00001760

00001770

00001780

00001800

0001790

00001810

00001820

00001830

00001840

00001850

00001860

00001870

00001880

00001890

00001900

O000 9 10

00001920

00001930

00001940

00001950

00001960

00001970

00001980

00001990

00002000

00002010

00002020

00002030

00002040

00002050

00002060

00002070

00002080

00002090

O0002 100

O0002 10
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A N S I BL75.L 4L E 0724L50 0032083 3 E

ANSI

B175.1-1991

900 F1= J2 + 20O.*T1 - 36.

IF(F1.LT.O.O) GO TO 91 0

910 H9 = Fl*T9 M2

1 = 0.0

H8

=

H2

+ h9/2

P2

=

P2 + H8*T4

H2

=

H2

+ H9

C

C * * * CALCULATING VERTICAL FORCE AND CORRESPONDING MOVEMENT

IF T.GT.0.15) GO T O 93 0

IF[T.GT.K3) GO TO 920

F2 = - 03-J3)/K3**2*T1**2 + 2.*(03-J3)/K3*T1 + J3

GO TO 640

GO

TO 940

930 F2

=

03

-

200.*Tl

+

30.

IFIF2.GT.O.O) GO TO 940

920 F2 = 03

F2'= 0.0

940 V9

=

F2-W *T9/M2

V8

=

5 3 +

&9/2.

P3

=

P3 +

V8*T9

v3

=

v3

+

v9

C

c * * *

c

* * *

c

* * *

950

960

970

9 0

CALCULATING KICKBACK ANGLE

ANO = P1

Cl = COS ANG

CALCULAT NG OCATION OF TIP POINT B

1 = SIN ANG

D2 = P3 + Bl*Sl + B2*C1

CALCULATING CSMA KICKBACK ANGLE

IF Dl-L3.LT.O.O GO TO 950

IF D2-L4.GTB0.0 GO TO 960

IF D2-L4.LT.0.0 GO TO 97 0

P 4 = ATAN((D2-L4)/(Dl-L3))

P4 = -3.14159

+

ATAN((DZ-L4)/(Dl-L3)

P4

=

3.14159 + ATAN((DZ-La)/(Dl-L3))

I L

Dl P2

+

Bl*Cl - B2*S1

GO TO 980

GO

TO 980

CONTINUE

n

L

C

* * *

STORING TIME AND ANGLE OF CHAIN STOP

XY 2600,&400,23 0

FLkG2.GT.O.O GO TO 2400

.NOT. IT-O.Ob001) .GT.XY))

GO

TO 2400

FLOA T NCB -0.001 2400,2400,2300

FLÀG2

= i :O

TCB =

T + T9

,.

CSTOP = -P4*57.3

C

C * * * TIME INCREMENTING

ICOUNT = 4COUNT + 1

2400 CONTINUE

T = FLOAT ICOUNT)*T9

c;

c * X *

c * * *

985

STORING POSITIONS

INTERVALS

X2 = FLOAT N *.O1

TL = T

- .hoho1

TU = T + .O0001

(XZ.GT.TL

= Pl

= P2

= P3

= P 4

=

Dl

= D2

= R1

= H2

= v3

= Ml

= F1

=

F2

= M6

.) =

T

N = d + i

,

VELOCITIES,

.AND.XZ.LT.TU)

FORCES IN

)

GO TO 8

' A MATRIX AT

10

lOMS

00002120

00002130

00002140

00002150

00002160

00002170

00002180

00002190

00002200

00002210

00002220

00002230

00002240

00002250

00002260

00002270

00002280

00002290

00002300

00002310

00002320

00002330

00002340

00002350

00002360

00002370

00002380

00002390

00002400

00002410

00002420

00002430

00002440

00002450

00002460

00002470

00002480

00002490

00002500

00002510

00002520

00002530

00002540

00002550

00002560

00002580

0002570

00002590

00002600

00002610

00002620

00002640

00002630

00002650

00002660

00002670

00002680

00002690

ÖO002700

00002710

00002720

00002730

00002740

00002750

00002760

00002770

00002780

00002790

00002800

00002810

00002820

00002830

00002840

00002850

00002860

00002870
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C

C

* * *

CHECKING FOR CUTOFFS ND PEAK ANGLE

N.GT.LIMIT2) GO TO 2700

LIMIT.GT.0 GO TO 810

P4.GT.P(4,&-1)) GO TO 25 00

C

GO TO 810

C * * * STORING PEAK KICKBACK ANGLE ND TIME (BAR PEAK) '

2500 LIMIT = 1

TPEAK = T - 0.010

APEAK

=

-P(4,N-1)*57.3

LIMIT2

=

N + 4

GO TO 810

2700 CONTINUE

C

C * * * PRINTING OUT DISPLACEMENTS AND COMPUTED KICKBACK ANGLE

C

C

* * *

PRINTOUT OF KICKBACK ANGLE -- BAR PEAK ND CHAIN STOP

C

: ,F6.1, ' DEGREES , ,2

SECOND')

THE SIMULATION TIME OF ,

ANG LE :',F6.1,' DEGRE ES',/,14X,'AT

3800 WRITE NB,3810)

38 10 FORMA 4 1H

,

/ , X , CHAIN STOPPED AFTER BAR PEAK. USE PEAK KICKB

3860 FORMA4 H , , X, 'NO CHAIN STOP DURING THE SIMULATION TIME)

3850 WRITE NB,3860

3 90 0  C O N T I d E

# ANGLE.

GO TO 39hO

C

C *** PRINTOUT OF DISPLACEMENTS

C

DISPLACEMENT-----------

00002880

00002890

00002900

00002910

00002920

00002930

00002940

00002950

00002960

00002970

00002980

00002990

00003000

00003010

00003020

00003030

00003040

00003050

00003060

00003070

00003080

00003090

1X,00003110

0003 00

00003111

00003120

00003130

00003150

00003160

00003170

00003180

00003190

00003200

' T100003210

00003220

00003230

00003240

ACK00003250

00003260

00003270

00003280

00003290

00003300

00003310

00003320

IO 00003340

0003330

00003350

00003360

00003370

00003380

00003390

00003400

00003410

00003420

I , 00003430

00003440

00003450

00003460

00003470

00003480

00003490

00003500

00003510

00003520

00003530

00003540

00003550

00003560

00003570
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ANSI B175.1-1991

*+*

KICKBACK PROGRAM H

12-12-84

VERSION

MODEL: CHECKOUT

P H Y S I C A LCHAR ACTE RISTIC S OF HE SAW -

WEIGHT=

12.79

L B S

I N E R T I A = 0.839 IN-LB-SEC**2

COORO I NATES (

I

) :

FRONT HANCLE FHX:

REAR HANDLE RHX

:

B AR  T I P  B T X :

-

-0.44 FHY:

4.31

3.75

RHY:

2.31

15.62

B T Y :

-0.94

KBM ENERGY ( I N - L B )

-

MOR IZONTAL: 7,

ROTARY:

63.

HORIZONTAL ENERGY

E N E R G Y  S P L I T

-

VE RT ICA L ENERGY ROTAT IONAL ENERGY

7 .

O I NCH-LB

7.

NCH-LB

56.

NCH-LB

K I C K B A C KR E S U L T S -

COMPUTED KICKBACK ANGLE : 51.6 DEGREES

A TI M E : 0.220

SECOND

T I M E

( SEC 1

0.0

0.010

o. 020

O.030

O.

040

O.

050

O. 060

O. 070

O.

080

O.0 9 0

o 100

o.110

o. 120

O. 130

O. 140

O.

160

O.

150

O.

170

o. 180

O.

190

o.

200

o.210

o.220

0.230

O. 240

O . 260

O.

250

O.

280

.

270

- - - - - - - - - - -D ISPLACEMENT-- - - - - - - - - -

H O R I Z O N T A LE R T I C A LO T A T I O N A L

( I N 1 ( I N ) ( D E G R E E S )

0.0

O. 198

0.9

O , U6

0.0

6.014

O. 380 O. 5620.963

O.

548 O.930 15.056

O. 699

l . 3368.478

O.836.767

O.

956

21.391

2.212 23.935

l . O62 2.6606.228

. _

l .

152

3.1058.365

1.226.5380.417

l . 285 3.957 32.435

l .

329

4.357

34.446

l

358

4.738

36.456

.466

.

370.099 38

l.

368.4400

l. 350.7612

l .

316.0624

l . 268.3376

l .

203.5808

1.125.7869.

l.37 6.953 51.

0; 45

O. 854

O. 762

O . 671

O. 579

O. 487

O. 396

O. 304

7.082

7.172

7.224

7.236

. . ..

7.210

7.146

7.043

6.901

477

497

487

487

359

992

269

52.071

52.278

51.771

50.434

48.205

45.081

41 ,062

36.148

KICKBACK

ANGLE

DEGREES)

-9.525

-4.062

5 454

O. 907

9.639

13.515

17.132

20.532

23.752

26.818

29.749

32.551

35.223

37.761

40.167

42.441

44.586

46.580

48.34b

49.791

50.856

51.478

51.588

51.109

49.963

48.104

45.523

42.208

38.141

TOTAL ENERGY

70.0 I N C H - L B

C H A I N BRAKE

MOMENT

( I N - L B )

0.0

0.0

0 0

0 0

0.0

0.0

0.0

0.0

0.0

o .

o

0.0

0.0

0 0

0 0

0 0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

a
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*** KICKBACK PROGRAM ***

12-12-84 V E R S I O N

MODEL:HECKOUT #1 W I T HCHAIN BRAKE

P H Y S I C A LC H A R A C T E R I S T I C S O F THE SAW -

WEIGHT= 12.79 L B S

I N E R T I A = 0.839 I N - L B - S E C W * 2

C O OR D IN A TE S  ( I N ) :

FRONT HANDLE

FHX: -0.44 FHY

REARHANDLE

RHX: 3.75 RHY

BAR  T I P

BTX: -

15.62 B T Y

C H A I NB R A K EC H A R A C T E R I S T I C S -

A C T U A T I O NN G L ED E G R E E S ) = 20.0

CHAINBRAKESTOPP1 NG TI M E ( SECONDS)

: 4.31

:

2.31

: -0.94

( -

I 7.

ROTARY WITHOUTHAIN BRAKE: 63.0

ROTARY WITHHA IN BRAKE,  R4: 45.0

E N E R G Y  S P L I T -

= 0.100

HORIZONTAL ENERGY

VERTICAL ENERGY

ROTATIONAL ENERGY

56. NCH-LB

W I T H O U TC H A I NB R A K E

7. I NCH-LB

. I NCH-LB

W I T HC H A I N  B R A K E

5.

I NCH-LB 40.0 I N C H - L B

HORIZO NTAL ENERGY VE RT ICA L ENERGY

ROTATIONAL ENERGY

7 . O I N C H - L B

K I C K B A C KR E S U L T S -

COMPUTED KICKBACKN G L E : 43.2 DEGREES

A TI M E : 0.200 SECOND

C H A I N  S T O PNGLE

: 37.8 DEGREES

A TI M E : O. 146 SECOND

T I M E

( SEC

1

0.0

o *

020

0.010

O. 030

O. 040

O.

050

O.060

O. O70

O. 080

0 . O90

o . 100

0. 10

o . 120

O. 130

O. 140

O. 150

O. 160

O. 170

O. 180

O. 190

o. 200

0.210

o. 220

O.230

O. 240

O.

250

O. 260

H O R I Z O N T A L

V E R T I C A LO T A T I O N A L

-

D I S P L A C E M E N T - - - - - - - - - - -

( I N )I N )  ( DE G RE ES )

0 . 0 0 . 0 0.0

O. 198

O. 380

D. 246

O. 562

6.014

10.963

O. 548

O. 699

O. 930 15.056

l . 3368.478

O. 836 l 767

O. 956

21.391

2.2123.921

l . 062.6606. 100

l 152

1.226

3.1058.0Ö9

3.538

1 .285.957

29.720

31.282

1,329.3572.723

l . 358.7384.050

l 370.099

1.368 5.440

35.263

36.362

l 350

1.316

5.7617.361

l . 268

6.062

6.337

38,346

1.203 6.580

39.31

40.15ß

l 125 6.786

40.766

O. 945

1 .O37.953 41 .O18

7.0820.794

.

O. 854 7.1729.976

O. 762 7.224

0.671.236

38.444

o . 579

36.082

O: 487

7.210

7.1468.679

32.828

K ICKBACK

ANGLE

( D E G R E E S )

-9.525

-4.062

O.907

5.454

9.639

13.515

17.120

20.423

23.448

26.227

28.779

31;1¡6

33.240

35.153

36.859

38.374

39. 769

41.032

42.079

42.820

43.183

43.102

42.504

41.307

39.427

36.814

33.452

TOTAL ENERGY

70.0 I N C H - L B

TOTAL ENERGY

52. I

NCH-LB

C H A I N  B R A K E

MOMENT

( I N - L B )

0 . 0

0 . 0

0 0

0.0

0.0

16.678

0 . 0

16.678

16.678

16.678

16.678

16.678

16.678

16.678

16.678

0.0

0 0

o.

o

0 . 0

0 .0

0 .0

0 0

0.0

0.0

0.0

0 . 0

0.0
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T I M E

( S E C )

0 0

0.010

o . 020

O.040

O.

030

O.060

O.

050

O. 070

o.O80

o

O90

o. 100

o.

120

.

110

O. 140

. 130

O. 150

O. 160

O.

170

O.

180

o.

200

. 190

o . 220

0.210

O.

230

- D I S P L A C E M E N T - - - - - - - - - - -I C K B A C K

H O R I Z O N T A LE R T I C A LOTATIONAL ANGLE

( I N )I N )

( DEGREES)DEGREES)

0 . 0 0 . 0

0 . 0 -7.061

O , 07 O. 256

4.4623.271

o . 398 O. 581

7.8360.038

O.

572 O. 958

10.335

O.731

O.873

o. 999

l .

202

. 109

l . 279

l . 340

l . 385

1.413

l .

426

l . 422

l . 402

l 365

1.313

l 244

l . 160

O.

966

l .

065

O.

865

O. 765

l . 374

1.814

2.268

2,725

3.178

4.046

.619

4.453

4.841

5.209

5.557

5.884

6.191

6.472

6.721

6.933

7.107

7.242

7.339

7.397

12.148

13.441

14.357

15.017

15.516

15.865

16.073

16.167

16.153

16.034

15.807

15.475

15.035

14.471

13.752

12.811

11.535

9.813

7.534

4.586

1

1

1

1

1

1

1

1'

1 1

1 1

1

1

1

1

1

1

1

2.726

5.103

7.167

8.986

0.619

2.114

3.459

4.646

5.687

6.583

7.336

7.944

3.409

8.887

.731

8.847

8.551

6.885

7.921

5.367

3,288

TOTAL ENERGY

51.4 I N C H - L B

TOTAL ENERGY

36.6 I NCH-LB

91 7 2 4 3 5 0  0 0 3 2 0 8 7 O E

*** KICKBACK PROGRAM **

12-12-84 V E R S I O N

M0DEL:CHECKOUT #2 W I T HC H A I N  B R A K E

P H Y S I C A LC H A R A C T E R I S T I C S OF THE SAW -

WEIGHT= 13.52 L B S

I N E R T I A = 0.895 IN-LB-SEC**Z

COORDINATES ( IN )

:

REARHANDLE

FRONT HANDLEHX: l .

38 FHY: 4.75

BAR  T I P

RHX: 6.69 RHY: 3.00

B T X : - 1 8 . 5 0T Y : -0.12

C H A I N  B R A K EC H A R A C T E R I S T I C S -

ACTUATION NGLEDEGREES)

= 15.0

C H A I N  B R A K ES T O P P I N G  I M E

(SECONDS) =

0.100

KBM ENERGY I I N - L B 1 -

HOR IZ O N ~ A L : 6 .

ROTARYITHOUT CH AI N BRAKE: 43.3

ROTARY WITH HAIN BRAKE, R4: 28.5

E N E R G Y  S P L I T -

HORIZO NTAL ENERGY VE RT ICA L ENERGY ROTAT IONAL ENERGY

W I TH O U T  C H A I N  B R A K E

8.1 I N C H - L B 8.1 I NCH-LB 35.2 I NCH-LB

9

W I T HC H A I NB R A K E

HORIZO NTAL ENERGY VE RT ICA L ENERGY ROTAT IONAL ENERGY

8.1 INCH-LB 5.3 INCH-LB 23.2 I NCH-LB

K I C K B A C KR E S U L T S -

COMPUTED KICKBACKN G L E : 18.9 DEGREES

A TI M E :

O. 170 SECOND

CH AI N STOPPED AFTER BAR PEAK.SEEAKICKBACKNGLE.

C H A I N  B R A K E

MOMENT

( I N - L B )

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

16.643

.0

16.643

16.643

16.643

16.643

16.643

16.643

6.643

16.643

0.0

0.0

0.0

0 . 0

0 .0

0 . 0

0 . 0
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9.5 K i c k b a c k  c o m p u t e r  p r o g r am  n BASIC

9.5.1 This BAS IC version was developed to run on a Tektronix 4052 microc omp uter. I f  another

com puter s u sed , some comm ands may have to be modif ied.

9.5.2 For the purpo ses

of

this s tandard , a simulation t ime ncrement, T9, of 0.001 second shall

be used.

CAUTION

- f  the  t ime inc rem ent  a t  l i ne 21O i s  changed,  incor rec t  va lues of c h a i n s top ang le  may  resu l t .

95

INIT

100 R E H * f * t * S X t * * S S * b t X * * ~ * * * * * * * * * * * * * * * * * * $ * * * $ * * * * * * * ~

102 Pt= Program: 'KICKBACK' (revision:

December

12,191)4)

185

R E H t X * t t t X t S t X t * X t t * * * * * ~ * * * * t * * * * * * * t * * * * * * * * * * * * * * *

119 REH This is the BASIC version o f the

ANSI

'KICKBACK' program

115

REH

120

REH

125 REH

138 RE# T h i s p r o g r a m  o m p u t e s  h e k i c k b a c k  n g l e ( 3 e e  a r a g r a p h

135 REH 8 . 8 ) g i v e n  h e aaw c h a r a c t e r i s t i c s  n d  n e r g y  a t a

140 REH s p e c i f  e d

a a

i n p u t  n  a r a g r a p h 8 . 8 . 3 .

150 REH

180

REH tS *%SStSS*SSS**S* *X t * * * *%** * * * * *$* *~*%*~* *$* * * *$

190 REH DATB STATEHENTS OF TIM E PERIOD &

TIHE INCREHENTS

280 REN % S t % t S % t * S S t t t t $ S t t S * * t * * ~ * * * * * * * $ $ % $ * % * % * * * * % t %

170 DIN P<4,32),U(3,32),F(3,32)

210

DATR

1.0E-390.3

220 READ

T99T2

230 PRGE

240 REH S t t S % X % * % t * b t S

250 REH INPUT SAW DATA

260 REH X t * $ t S % * * % * S t t

262 PRIHT PS

264 PRINT

266 PRINT INPUT SAW DRTCI -

270 PRIHT Hodel: ;

275 INPUT AS

280 PRINT Weight<lb): I

285 I N P U T W

298 PRINT ' Inertia<in-lb-sectZ>: I

295 IHPUT I

298 PRIHT CoordinatesCin) -

300

PRIHT Front handle -

FHX: I

302

INPUT L1

306 PRINT FHY:

3

308 INPUT L2

310

P R I N T Rear handle - RHX: i

312 INPUT L3

316 PRINT

318 INPUT L4

RHY: i

320 RINT Bar

tip

- BTX: i

322 INPUT

B 1

326 PRINT

328

INPUT

B2

BTY:

i

340

REM f * * t t *%t t t * t f t t * * * * * * * * * * * *~* * * * * * * * * * * *$* * f *%*

350 REH INPUT ENERGY MEASUREMENTS FROH KICKBACK HCICHINE

360 REH t S t t S S S % % t t * t t * $ f t t * * * * * $ $* * * $ $* * * *% * * ~ * ** ~ $ ~ $ $

365 PRINT

370

PRItiT

KBN linear energycin-lb): 5

380 INPUT El

390

PRINT "KBH rotary

energy<in-Lb):

" 1

400

IHPUT E0

405 IF El/E0>0.333 THEM 430

410 E2=E1

415 E0=E0-E2

420 GO TO 445

430 E2-0.333XE0

445 PRINT

440 E0=E0-E2

450 PRINT

Was a

chain brake used, Y/N: i

455 IHPUT I

460 IF FS="N" THEN 550

490 PRINT

508 PRINT Rotary energy ith

chain brakeg

R4<in-lb):

I

505 INPUT R4

510

PRINT *Chain

brake

actuation angle(deg): I

515 IHPUT A2

520 PRINT 'Chain brake stopping tine<scc): i

525 INPUT T3
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53

53

54

55

56

57

58

59

60

61

63

63

64

65

66

68

69

78

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

89

90

91

92

93

94

95

96

97

98

99

10

10

10

i0

i8

i0

i0

l e

18

10

18

18

11

11

11

11

l i

11

il

11

li

11

11

A2 2

E5=EE*R4/(E2+EB)

E3tR4-ES

E=E0+El+E2

H2tWØ386.4

U(l , l )=Rl

U(2,

1 æH2

U<39 1)=U3

REHCALCULATENTERCEPTS OFHEHANDORCEQUATIONS

REH t X t $ t t S X t S * t X t t t t S t b * * X ~ t * * % t t ~ t ~ t $ ~ * ~ * * % t * * * * * * * t * * * %

REH K( i ) rT INE INTERCEPTi J(i)=FORCE INTERCEPT; O<i)=OFFSET

REN X t d d t t t t t t t t % t t t t t t t t ~ t t $ t t ~ $ t t% * t $ t *$ $ ** t $* $ ~$ *$ $ *$%$

J2=-3.614*(ElSW)f0.25+6.012

J3~0.0713tJ1+3.047tW-5.215*SQR<E2)+2.989

K1=0.107

REH J2= A CONSTANT

K3=0.1128

01-8

0 3 4 L 32764$W+2.063

REH * f S S X t X t * t S t S ~ X * b *

REH DISPLAYNPUT

DATA

REH * S S X t t t t t t S X t t t f * S

Jl~l.3tE0t0.25XSQR(SQR(Llt2+L2t2)+SQR(L3t2+L4~2))4S~R<It366~4)

0 PAGE

0 PRINT PO

5 PRINT

0 PRINT 'HODEL:

; A I

0 PRINT

5 PRINT "PHYSICALCHARACTERISTICS OF

SAW -'

0 PRINT Weight(1b): iW

5 PRIHT ' ner t i ac in - lb -sec t2 ) :  11

0 PR1 US1 "FA,14T,2<5%,4A,3D.3D)*:" F ront hand l e" , "FHX: *,Llr"FHY:"pL2

0 PRINT Coordinates<in) - *

' 0 PR1 US1 'FA, l4T,2(JX,4Ar3D.3D' ) " ' " Rear handle","RHX:nrL3,"RHY:"~L4

0 PRINT USING 'FA, i4T,2(5X,4A,3D, jD)*: . Bar tip","BTX:",Blr'BTY:",B2

e IF FWN THEN

m e

0 PRINT

5 PRINT

0 PRINT

0 PRINT

0 PRIHT

5 PRINT

0 PRIHT

1

I F F$=

2 PRINT

4 PRINT

"CHAIN BRClKE CHARACTERISZICS -

Ac tuationangle(deg): -A2

USINGFA,FD.3Dn:" St op pi ng ir re cs ec ):

'KBH ENERGY(in-lb) MEASUREMENTS -

1"N" THEN 1156

L Horizontal :  " ;El

Ro ta ry u/o chainbrake: IE0+E2

Rota ry with cha inbrake, R): "  R4

9 T3
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1155 GO TO 1160

1156 PRINT ’ Rotary: “ E8+E2

1160 PRINT

l l f 0 PRINT ’ENERGYCin-lb) COMPONENTS -

HorizontalVert icalRotat ional”

1175 I F FS=’N’

THEN

1285

1210 PRINT USING ”FA,24T93C9D.D)”:” u /o chain brake:’,El,E2~E0

1270 PRINT USING ’FA924T,3<9D.D)’:‘ u f t h chainbrakc:’rEl~ES,E3

1280 GO TO 1290

1285 PRINT USING ”24T,3<9D.D)‘:El,E2,E0

1290 PRINT

1295

PRINT ’KICKBACK

RESULTS - *

1308 N = l

1305 Pl=@

1318 P 2 4

1315 P3 4

1320 P < l , l ) 4

1330 P<2,

l>4

1340 Pt39 1)=0

1.350

P < 4 , l ) n ~ T N < t B Z - L 4 ) / < B l - L 3 ) )

1360 F(3, l )=J1

1370 F< 9 1 =J2

1380 F(29 1 h J 3

1398 C=0

1399F938

1400 FOR 0 TO T2 STEP T 9

1410 Tl=T+T9/2

1428 REH **SX*t*XSXS**tXX****%*****%****%**%*******%***$**%t*

1430 REH CCILCULClTEROTATIONCIL

HOHENT 81 CORRESPOHDIHG HOVEMENT

1440 REH t t % t * * t S t S S t * t * t S S X S $ * * * * * * * S * * * * # $ * S * ~ * ~ $ * * * * * $ S % % S

1450 I F FI=’N’

THEM

1540

1455 I F F9>0 THEN 1470

1460 I F PlSS7.3=)A2 THEN 1540

1465F991

1478 I F C>0 THEN 1500

1490 Cæ1

1568 IF T<T4 THEN

1548

1518 I F T>T4+T3-0.01-T9 THEN 1540

1528 Pl645

1530 GO TO 1550

1540 H6=0

1550 I F T=>0.16 THEN

1616

1560 IF T > K l THEN

1590

1570 Ml~-<Ol-Jl~~Klt2~Tlt2+2~~Ol-Jl~/Kl~Tl+Jl+tl6

1580 GO TO 1640

1680 GO TO 1640

1610M1=01+1741*T1-278.56+M6

1628 IF fll4=tQ4THEN 1648

1630Ul=tl4+H6

1648 R9=Ul/fl3tT9

1650RB=Rl+R9/2

1660 Pl=Pl+R8tT9

1670 Rl=Rl+R9

1698 REU CClLCULATEHORIZONTALFORCE 81 CORRESPONDINGHOVEHENT

1780 REU f % t S t S S f * t $ * t t * t $ * $ S * $ $ * $ *% $ ~ * ~ t * X S * *$ $ $ * * $ * S ** * ~ $ $

1710 I F T=>0.18 THEN 1740

1720 Fl=J2

1730 GO T O 1820

1740 IF J2<0 THEN 1790

1750 Fl=J2-200tT1+36

1760 IF Fl >8 THEN 1820

1770 Fl=0

1780 GO TO 1820

1790 Fl=J2+208*T1-36

1800 IF Fí(0 THEM 1820

1820 H9=Fl*T94l2

810 F14

1830 H8-H2+H9/2

1488 T4œT+0.01-T9

1598 M~=OI+HG

1680 REM t t - t $ t X t * * S t % t X S S S * * * * t t * * * * * $ * * * * * * X * * t % S * * * t t * % * * $
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I840 P2=P2+HQtT9

1858 HZ=H2+H9

1860 REN

t t X t t t t t t X t t t t f t X t t t t t t t * t t * t t * ~ ~ * X t * XX * * t t t * f t t f

1878 REM CALCULATE VERTICAL FORCE

& CORRESPONDING MOVEMENT

188Q REN t * f t t t X S t t * b b * X t t t t t * t * * * * % * t * t * * * ~ X * t * t * ~ % X X * % * *

1890 IF T > @ . l S THEN

1950

1908 I F T>K3 THEN 1930

1918 FZ=-<03-J3)/K3t2tTlt2+2t<O3-J3)/K3tTl+J3

1920 G O TO 1988

1930F2=03

1948 GO TO 1980

1968 I F F2>0 THEN 1988

958F2=03-288XT1+30

1978F2-8

1988

U9=(F2-U)XT9/M2

i s së

2888

2818

2820

2038

2848

2858

2868

2870

2888

2898

2108

21 18

2128

21 38

2140

2150

2168

2161

2163

ue=u3+u9/2

~ ~~~

P3=P3+V8ST9

v3=v3+u9

REH t S t X t X t t t X X X $ f t f f t t S t t t t

REHCILCULATE KICKBACK fiNGLE

REH X t t t S % S S S * X S t $ t t t t t $ t 6 t r

C1=COS<Pl)

S l=SIN<Pl )

Dl=P2+Bl$Cl-B2fSl

D2-P3+BlSSl+BZXCl

I F  Dl -L3<8

THEN

2128

I F D2-L4>8 THEN 2148

I F D2-L4<6 THEN 2160

P4=CITN<(D2-L4) /<Dl -L3) )

GO TO 2161

P~P-PI+ATN<<D~-L~)/<D~-L~))

GO TO 2161

P4=PI+ATN<<DZ-L4 ) /<D l -L3 ) )

I F F%=“N” OR Cæ0 THEN 2170

I F T<)T4+ INT( l008X<T3+9 .8E-4 ) ) / l eBe -8 . 01 THEN 2178

2164

A5tP4t57.3

2165 T5=T+T9

2248 P(3;N+l)=P3

2258 P<4,N+l)=P4

2268 V < 1,

N+1 )=R1

2288U<3,N+l)=U3

278V<Z,N+l)=HZ

2298F<39N+l)=Ml

2388F<l,N+l)mFl

2310F<2,N+l)=F2

2338 I F P4>P<4,N-l> THEH 2368

2328 N=N+1

2348 I F P4<-70/57.3 THEN 2408

2358 HEXT T

2368 PR1 U S 1 ’FA9FD.D“:” COMPUTED KICKBACKCINCLE<deg): L,-P14,N-l)t57.3

2371 IF F $ = ” N ” THEN 2390

2372 I F T5<T+T9-0.81 THEN 2388

2374 G O TO 2398

2373 PRINT ’ Cha instopped a f te rbar peak.

2388 PRINT USING ” ” ” C H A I N STOP CINGLE<deg>:“,FD.Dm:-C15

2381 PRINT ” a ti n e < s e c ) :I T 5

2398 GO TO 2438

2488 B%=‘ The COMPUTED KICKBACK CINGLE hasexceeded70degrees  a t  i n e :

241% I F F%=”N” THEN 2430

2412 PRINT ” Chainhasnotstopped.”

2413 GO TO 2430

2378 PRIHT USING ”FA,D.3D”:’

a t t irnecsec):T+T9-8.81

2485 PRINT USING ”//rFCIrD.3D”:B%,T+TS

2411 I F TS<T+T9-0.81 THEN 2420
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2428

2421

2438

2448

2458

2460

2478

2472

2474

2488

2498

2500

2510

2528

2538

2548

2558

2568

2588

259d

2591

2578

2608

2618

I

2688 I F S$="N" THEN 2740

2690 PRINT "WOULDYOU LIKE TORERUNHE SAME SAW Y/N?GGf*

2708 INPUT

S$

2718 PAGE

2730 GO TO 95

2740 END

2728 IF

s t w n THEN 350

ANSI B175.1

1

991

PRINT USING Chain stopped at KB angle(dca): ""IFD.DIS":-AS

PRINT USING * '

at ""sFD.~DI"" sec."'":TS

INPUT S$

PAGE

PRÏNT USING 2496: 'HORIZONTAL", 'UERTICAL", "ROTATIONAL"

IHAGE l i x , i e A , 9 x , a ~ , 1 ~ x , 1 ~ A

1 PRINT " K R CINGLE

PR1US1 2528:"TI~E"~"UEL.*,*DISP~',"UEL.","DISP.",nUEL~",nDISP.*

IHAGE X , 4 A , 5 X , 4 A , 4 X , 5 ~ , ? X , 4 A , 4 X , 5 A , 6 X , 4 A , 4 % , 5 A , 4 X ~ S a

I PRINT USING 2550:*sec I in/sec*,"in',"in/secn,nin I deg/sec*~ deg

1 PRINT

deg

I IHAGE ~ X I J ~ , ~ X , ~ A , ~ X , ~ A , ~ X , ~ A , ~ X , ~ A ~ ~ X , ~ A , ~ X , ~ ~ , ~ X , S

1 FOR S i s 0 TO N-1

I s=si+i

t PRINT-USING ~ ~ ~ ~ : S ~ ~ ~ ~ ~ , V ~ ~ , S ~ , P ~ ~ , S ~ , U ~ ~ , S ~

  IHAGE D . ~ D S ~ D . ~ D , ~ D ~ ~ D ~ ~ D . ~ D , ~ D . ~ D , ~ D . ~ D , S

IHAGE D.3D,6D.3D,4D.3D,6D.3D,4Ds3D,7D.3D,S

PRINT USING 2611:-P<l,S)t57.3,-P<4,S)$57.3

I IHClGE D.2D99D.2D

2611 IHAGE 4D.3D,8D.30

2620 HEXT S1

2630

I F T>0.3 THEN 2660

2648 PR1NT

2658 PRINT "WOULDYOU LIKE TO CONTINUEY/N?GGG"

2660 INPUT S$

2670 PAGE
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ANSI B175.1-1991

Program: 'KICKBACK' (revision: Deccnber 1291984)

BODEL: 'Checkout 01' Cuithout chain brake)

PHYSICAL CHARACTERISTICS OF SRW -

WeightClb): 12.79

Inertia(in-lb-sect2>: 8.839

CoordinatesCin) -

Frontandl e FHX: -0.448 FHY: 4.318

Rear handle RHX: 3.758 RHY: 2.318

Bar t i p BTXZ-15.628

BTY:

-0.948

Horizon ta : 7

Rotary: 63

KBH ENERGY(in-lb) MEf3SUREWENTS

-

ENERGY<in-lb) COHPONENTS - Horizontal Vertical Rotational

7.8.06.0

KICKBfiCK RESULTS -

COHPUTED KICKBRCK CINCLE<dcg):

at tinecsec):

Program: 'KICKBACK' (revision: December 12,1984)

T I N E

sec

0.810

8.828

0.830

8.840

0.050

8.069

8.878

8.888

8. 090

8. 108

0.110

8.128

8.130

0.148

8.158

0.168

8.178

8.180

0.

198

8.200

8.218

e. 228

0.230

B. ~ e 0

HORIZONTALERTICAL

VEL.

i

w s e c

20.566

19.024

17.481

15.939

14.397

12.855

11.313

9.778

8.228

6.686

5.144

3.681

2.859

8.517

-1.825

-2.567

-4.118

-5.652

-7. 194

-8.434

-9.878

-9.162

-9.162

-9.162

DISP.

in

0.808

0.198

0. 388

0.548

8.699

8.836

0.956

1.152

l. 285

l.

329

1.358

l.

370

l. 358

1.316

1.

68

l. 283

1.125

1 837

8.945

8.854

8.762

1 862

1 226

l. 368

UEL.

in/sec

28 566

28 367

34.439

38.951

42.872

43.968

44.889

44.761

43.995

42.677

48.975

39.058

37.884

35.110

33.135

31.160

28.886

26.805

22. S20

18.668

14.796

10.932

7.868

3 204

WOULD YOU LIKE TO CONTINUEIN?

40

DISP.

in

8.888

8.246

8.562

8.930

l. 336

l. 767

2.212

2.668

3.185

3.538

3.957

4.357

4.738

s.899

5.440

5.761

6.062

6.337

6.580

6.786

6.953

7.082

7.172

7. 224

ROThTIONRL

UEL. DISP.

degiscc

544.484

662.838

448.833

372.827

314.286

278.715

248.894

208.431

202.874

281.155

201. 26

281. 26

281. 26

201. 26

281. 26

195.081

147.528

228. 085

201 826

177.246

185.984

52. 398

-12.999

-90.285

0.888

des

6.814

10,963

15.056

18.478

21. 91

23.935

26. 28

28.365

30.417

32.435

34.446

36.456

38

.

66

40.477

12.487

44.497

46.487

48.359

49.992

S1. 69

52.278

52.871

51.771

KB ClHCLE

-9. S25

-4. 62

0.987

5.454

9.639

13.515

17.132

23.752

26.818

32.551

35.223

37.761

42.441

44,586

46.380

48.344

49.791

51

.

78

51. 88

des

28.532

29.719

4e.167

50.856

51.116
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Progran: 'KICKBACK' (revision: December 12,1984)

HODEL: 'Checkout 11' (uith chain brake)

PHYSICRL CHARRCTERISTICS OF SAW -

Ueight(1b): 12.79

Inertiacin-lb-sect2): 0.839

CoordinatesCin) -

Front hand e FHX: -0.440 FHY: 4.310

Rear hand1 e RH%:

3.750 RHY: 2.310

Bar tip BT :-15.620

BTY:

-0.948

Actuation anglecdeg): 20

Stopping tirnecsec): 8.180

CHAIH BRRKE CHRRACTERISTICS

-

KBH EHERGYcin-lb) PIERSUREFIENTS -

Horizontal

: 7

Rotary VIOhain brake: 63

Rotary with chain rake, R4: 45

w o chain brake:

7.0 7.0 56.0

with chain rake:

7.0. 8 40.0

ENERGYCin-lb) COHPOHENTS - Horizontal Vertical Rotational

KI CK BW K RESULTS

-

43.2

CHAIH STOP AHGLECdes): 37.8

at tirnetsec): 0.208

at tineCsec): 8.146

Progrun: 'KICKBRCK' (revision: December 12,1984)

HORIZONTAL

TIME

UEL.ISP.EL.ISP.

UERT CAL

0.

088

sec

0.810

0.828

8.830

0.848

0. 058

8.060

0. 878

0.880

8.098

8.100

0.110

0. 120

0.130

0.140

0.158

0.160

8.170

0.180

0. 198

0.200

8.210

20.566

inIsec

19.824

17.481

15.939

14. 97

12.855

11.313

9.778

8.228

6.686

5.144

2.059

-1 . 25

-2.567

-4.110

-5. 52

-7.194

-8.434

-9.162

3.601

0.517

-9 070

0.000

in

8.198

8.388

0.548

0.699

0.836

8.956

1. 62

1.152

l 226

1. 85

l. 329

l. 358

l .

370

l 358

268

l . 203

1.125

l. 037

8.945

1 368

1.316

20.566

in/sec

28.367

34.439

38.951

42.072

43.968

44.889

44.761

43.995

42.677

40.975

39.858

35.110

33.135

28.886

22.528

18.668

14.796

37.884

31.168

26.805

10.932

0.000

in

0.246

0.562

0.930

l. 336

1,767

2.212

2.660

3.105

3.538

3.957

4.357

4.738

s. 899

5.448

5.761

6.862

6.337

6.580

6.953

6.786

7.882

ROTRT ONAL

UEL.ISP.

deg/sec des

662.038.090

544.484.014

372.827 15.856

314.296

18.478

270.715

21.391

234.399

23.92 1

283.860 26.100

179.955 28.009

163.087 29.728

149.898 31.282

138.379 32.723

126.988 34.058

104.288

36.362

98.512

37.361

98.512

38.346

74.732 40.158

45.886

40.766

448.833 0.963

115.598 5.263

92.567 39.31 1

3.390 41.818

-50.116 40.794

KB ANGLE

-9.525

-4,862

0.987

5.454

9.639

13.515

17.120

28.423

23.448

26.227

28.779

31.116

33.248

35.153

-36.859

38.374

39.769

41.832

42.079

42.828

43.183

43.182

de9

WOULD YOU LIKE TO COHTIHUEIN?
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ANSI B1 75.11991

Program: 'KICKBACK' (revision: December 1291984)

NODEL: 'Checkout 12' (with chain brake)

PHYSICAL CHARACTERISTICS OF S6ld -

Weightclb): 13.52

Inertiacin-lb-sect2): 0.895

Coordinates(in1 -

Frontandle F H X : 1.380 F H Y : 4.750

Rearandle R H X : 6.690 RHY: 3.000

Bar

tip BTX:-18.500 BTY: -0.120

CHAIN BRAKE CHARACTERISTICS -

Actuation angle(de9): 15

Stopping tiple(sec1: 0.180

Horizontal: 8.1

Rotary with chain brake, R4: 28.5

Rotary w o chain brake: 43.3

KBN EHERGYCin-lb) MEASUREMENTS -

EHERGYCin-lb) COMPONENTS - Horizontal Vertical Rotational

w o chain brake:

8.1.15.2

uith chain brake: 8.1.33.2

KICKBACK RESULTS -

COtlPUTED KICKBACK ANGLE(deg1: 18.9

Chain stopped after ar peak.

at tine(sec): 0.170

Progran: 'KICKBACK' (revision: December 1291984)

HORIZONTALERT I CAL

TINE UEL. DISP. UEL. DISP.

R O T A T IONAL

UEL. DISP.

sec i wsec in

0 . 0 0 0 21.517.0001.517

i

nlsec

0.018 19.894

0.207

29.320

0.

B 2 0

18.271 0.398 35.389

0.038

16.648 0.572 39.891

0.040

15.025

0.731 42.996

0.050 13.402 0.873 44.873

0.060 11.779 0.999 45.690

8.070 10.156 1.109 45.617

8.088

8.533

1.202 44.821

8.098

6.910 1.279 43.471

0. 100 5.287

1.340

41.737

0. 110 3.664 1.385 39.787

8.120 2.041 1.413

37.779

0.130 0.417 1.426

35.771

0.148

-1.206 1.422 33.763

0.150

-2.829 1.402 31.754

0.168

-4.452 1.365

29.463

0.170

-6.075

1.313

26.597

0.180 -7.698

1.244 23.160

WOULD

YOU LIKE TO

COHTI NUE/ N ?

50

0.000

in

0.256

0.958

0.581

1,374

1.814

2.268

2.725

3.178

3.619

4.046

4.453

4.841

5.209

5.557

i.

84

6.191

6.472

6.721

deol/sec des

50ä. 194 0.SG0

388.054 4.462

290.299 7.836

212.620

10.335

152.71

1

12.14b

108.262 13.441

76.968 14.357

56.519 15.017

43.543

15.516

27.208 15.865

14.796

16.073

4.809 6.167

-17.302

16.034

-27.958 15.807

-38.613 15.475

-49.269 15.035

-64.432 14.471

-81.151 13,752

-6,647 6.153

#E CINGLE

-7.861

-3.271

-8.838

des

Q

- ~ ~

2.726

5.103

7.167

8.986

10.619

12.114

13.459

14.646

15.687

16.583

17.336

17.944

18.409

18.731

18.887

18.847
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ANSI B175.1-1991

9.6 B a c k g r o u n ddocumen ts7 )

The following documents contain background

informationused in thedevelopment of the

standard.

- “Overview of the KICKBACKComputer

Program - Contents and Development.”

- Excerpt from DraftProposedKickback

Standard, Section III, “Explanation

of

the

Proposed Standard,” December

1981.

-

“CSMA High Speed Film Test on Hand

Held Kickback,” CSMA, October

1981.

- Santelli, Lynda, “Sensitivity Study of the

CSMA KICKBACK Computer Program (01/

25/82

Version),” Consumer Product Safety

Commission, June

1982.

- Santelli, Lynda, “Study of the Simulation

Time Increment Used in the Kickback Com-

puter Program

(1 0/27/82

Version) ,” Con-

sumer Product Safety Commission, January

1983.
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Y1

22

x2

22

B175.1-1991

z1

x2

Handle strength test load

(Applied at handle gate midpoint)

Chain saw engine

Displacement

67050

340

00

340

00

49.2

3.0

3355

70

50

70

50

49 .2

3.O

newtons

ounds force

ewtons

ounds force

ewtons

ounds force

ubic centimeters

ubic inches

Right and left

p and down

ront and rear

X1 and X2

Z1 and 22

1 and Y2

Figure 1 - Handle strength test loads
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ANSI B175.1-1991

-

E (Perimeter)

Section X-X

SectionZ-Z u (Perimeter)ection Y-Y

SectionT-T

Ç

NOTE-Dimensions B and C shall be measured parallel o the centerlineof the guide bar

Handle

Front

Rear

Description

handle grip area

Clearance between the

front of the chain aw

body and he handle at

the top. f the chainsaw

has an integral (nonremovable)

bumper spike, then the

measurement is o be made

from the root f the bumper

spike.

front of the chain saw and

the handle at the engine

centerline

Clearance between the

Projected thickness

Handle perimeter

Finger clearance t the

Finger clearanœ behind

Hand width clearance

Projected thickness

Handle perimeter

released throttle control trigger

the throttle control trigger

Dimension

in fig. 2

A

B

C

D

E

F

G

H

J

K

Minimum

si:

inches

1

o0

1.50

1 o0

0.44

2.35

1 o0

1 o0

2.50

O.

7

3.50

mm

25

38

25

11

60

25

25

64

19

89

F igu re 2 - Hand le  c lea rances  and  s i zes
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Chain  saw eng ine

d isp lacement Test weight  Min imum crank ing

cubic

inchesentimetersb kg

speed

rPm

I I

;%.O 49.16-81.94 I ;:

5.0 >81.94

120

c49.16 600

600

600

Figure 3 - Pull-type starter test

/

in (102 mm)

MIN.

1

4 in (102 mm) MIN

W

/

Spike (SPUR/DOG)

Figure

4

- Bow guide guard
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C

I r

0.9 in J

(23mm)

Minimum guard extension

above topof fronthandle 2).

Minimum effective guard

length4)

Minimum right end overlap

Maximum guard opening(s) 6,

Maximum clearance between

lower edge

of

the guard and

the nearest part of the saw

(for example. fuel caps)l).). 6)

Clearance between any p art of

guard and the front handle').

Clearance between any

guard a nd front handle when

guard s actuated

Dimension in

Descript ion

Dimension

fig. 5 in m m

20

100

O

55

55

>40

c70

>40

clO0

0.79

4.0

0.0

2.16

2.16

D I .6

c2.8

~1.6

<4.0

N O T E - Al l  d imens ions  w i th  the  except ion  f "F" and G sha l l  be  measured  para l le l  o r  perpend icu la r

to the  cen ter l ine  o f  the  gu ide  bar .

l)

Dimens ion  A  app l ies to hand guard  n  normal  fo rward  opera t ing  pos i t ion .

2, For  hand guard  used as  cha in  b rake  ac tua to r ,  d imens ion  A  app l ies  in  the  nonac tua ted  pos i t ion .

3, A ío rce of 2.3 bf (10 N) sha l l  be  app l ied  to  the  fron t  hand guard  a t

45

d e g r e e s  n  a  fo r w a r d  a n d

downward direction, at the center oí the top edge when dimensions

A , E , F , and G are m easured.

4, The measurem ent  sha l l  app ly  f rom the  r igh t  ins ide  sur face

of

the  r igh t  s ide  o f  the  f ron t  han d le ,  o r

the  0 .9 - in .  (23-mm)  gage po in t  measured to the  c loses t  par t  o f  the  saw d i rec t l y  be low the  hand le .

5, If the  cha in  saw has  a  bar r ie r  be tween the  f ron t  hand le  and the  mov ing  saw cha in ,  d imens ionC

can be  d is regarded.

6, The n ten t ion  s to prov ide  an  obs tac le to t h e  h a n d  p a s s i n g  t h r o u g h .  T h i s  m e a s u r e m e n t  m a y  b e

made w i th  a  cy l indr ica l  gage,  2 .20  in56 mm) in diame ter and .2 in (82 mm) long ,  he ld  para l le lo t h e

hand gua rd .  When pushed fo rwa rd  w i th  a  fo rce  o f  Ib f (30

N),

th is  gage sha l l  no t  pass  th rough.  For

d i m e n s i o n E , th is  measurement  sha l l  app ly  over  the  who le  range o f 4.0 in (100 mm).

7, App l ies  on ly  to  the  hand guard  used as  ac tua to r  fo r  cha in  b rakes .

Figure 5

-

Fron t  hand  guard  and  c ha in  b rake
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II 27.5 in

Center

of

gravity

/

,

8in'

L /

(200 mm)

Striking

location

U

Center

of

gravity

Chain brake pendulum test sequence

Stepnginepeed

1.1 Max power

1.2 Racing

2.1 Idling

2.2 Max power

2.3 Racing

2.4 Idling

2.5 Max power

2.6 Racing

2.7 Idling

2.8 Max power

2.9 Racing

3.1 Racing

3.2 Racing

Report:

~~

Time

4'45

15

3'

1 '45

15

3'

1'45

15

3'

1'45

15

lO' 30

10"-30"

Actuation

+

Remarks

Warm up, no measurement

Record stopping time

Cooling down

Heating up, no measurement

Record stopping time

Cooling down

Heating up, no measurement

Record stopping time

Cooling down

Heating up, no measurement

Record stopping time

15 times wear-in, no measure-

ment

Record stopping time

a) The average

of the

nine measured stopping times, insteps 1.2, 2.3, 2.6, 2.9 and 3.2;

b) The highest single measurement of recorded stopping times.

Figure 6 - Chain brake test pendulum and test sequence
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Peak saw position

as determined by

mathematical

Computed

kickback

angle

position

Figure 7 - l l u s t r a t i o n

o f

compu ted  k i ckback  ang le
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(a) Hard-noseuidear (b) Sprocket nose bar

F igu re 8 - Guide  ba r  nose  de f i n i t i on

To

meter

To

F igu re 9 - Cha in  saw op era t i on

Min 2 in

(50mm)

of

cut
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Y

L X

Y

3.15 iny n

(a) Accelerator mounting locations

Bandpasseighting rms

filters L

äY

  ~ _ ~

-- -- - --- -- -- --

(b) Weighted acceleration sum (WAS)

F igu re 11 - Acce le rome te r  moun t i ng  l oca t i ons  and

we igh ted  acce le ra t i on  sum (WAS)
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(BTX, BTY)

-X i

T

L e f t - s i d e v i e w

NOTES: ‘..

1Observesignconventioncarefully.

2 Chain saw bar tip and handle ocations shall be measured from the center of gravity.

Key:

(BTX, BTY) are the bar tip coordinates, with the chain adjusted so that maximum X dimension s obtained,

measured to the tip of the chain on the guide bar located along the projected centerlinef the guide bar.

For asymmetrical bars, they are located along a line through the center of the upper quadrant nose radius

and parallel

to

the guide bar centerline.

(FHX, FHY) are the front handle coordinates, measured to the center

o f

the front handle bar. NOTE - f the

handle

is

angled in any plane or direction, use the midpoint of the grip area.

(RHX, RHY) are the rear handle coordinates, measured 1.0 inch behind the rear edge of the throttle trigger

on the underside of the handle surface.

.

“ “ “  “

1 in Radius

F igu re 12

- C h a i n  s aw  h a n d l e  a n d  b a r  t i p  c o o r d i n a t es

Maximum

0.01

7 X-rated

cutting capacity

F igu re 13 - Saw cha in  tens ion  ad jus tm en t
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One brace preferred.

/ /

Secondraceptional.

Brace to be attached

as close to coupling

as possible.

F igu re 1 4 - ns ta l l a t i on of saw and  c rad le  assemb ly  i n  k i ckback  mach ine
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Contact angle = 30°"1

Note

1

NOTES

1 This section of cable s vertical.

2

The wood carriage is 2 t o 4 inches to the right of the point at which the weight will lift.

3

The restraining weight will

just

swing f r e e wi th the carriage pointer at O . (A larger weight

may be used only if necessary.)

F igu re 15 - L o c a t i o n o f rack /ho r i zon ta l  r es t ra in i ng  sys tem assemb ly
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Note 1

Turnbuckle -

attachment

-

J

NOTES

1 Adjust ocation of cable attachment pin in

rotary pulley and adjust turnbuckle

S O

that this

section of cable i s horizontal. (This i s the

O

position of the 2-lb weight.

2

Guide bar centerline i s horizontal.

3 A larger weight may be used only if necessary.

F igu re 16

- Ad jus tmen t of cab le of r o ta r y  res t ra in i ng  assemb ly

pin
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Position

locking

Lever

NOTE - Measure brake release force in this direction.

Flgure 17 - Cha in  b rake  ac tua t i on  d iag ram
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\

( S e e no te )

NOTE - Measure angle with chain in contact at highest point in cut area. Ignore any

following tracks where cutters may have hit.

F igu re 18 - Baraboa rd@ ex i t  ang le  measu remen t
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Annex A

(informative

Rationale

ANSI B175.1

-1 991

1

This annex gives the rationale behind

he

vari-

ous requirements of this voluntary safety stan-

dard. The clause and subclause numbers used

in this annex correspond to those used in the

body of the standard.

3.15 guidebaref fect iveength:This

subclause provides a definition of bar cutting

capacity thatmay be used when sizing bars for

conducting certain tests, such as the test for

chain saw operation in 6.4.

3.23 on/off or stop c ont rol : The words, “or

stop,” were added to the term being definedo

as to incorporate the changes in5.4.1.

5.14

Throttle control l inkage

The revision of the first paragraph is needed in

order to clarify means of evaluating the suit-

ability

of

throttle control inkage. When using

the current terminology, it is difficult to apply

the equirement egarding he woparallel

planes to various handle configurations.

The changes to the second paragraph ensure

that the intent of the phrase, “to prevent chain

movement,” is met.

5.2.1

Handle trength

In order to properly evaluate handle strength

of a saw, he ength

of

the handle grip area

needs

to

be defined. This revision will provide

a uniform meansfor evaluation. Test loads and

displacements in figure 1 were updated to

conform to international standards.

5.2.3.2 Handleclearance

This subclause was added with the 1983 revi-

sion. It should be noted thatsome chain saws

provide for a front hand guard that is hingedo

as to fold backwards towards the top handle.

Such hand guards, if impacted from the front,

could provide a pinch area for an operator’s

hand between the hand guard and the handle

if the frontof the saw did not extend outo meet

the Dimension B of figure 2 . The rewording of

this subclause was intended

o

provide ameans

to evaluate this construction.

5.4.1 On/off

or stop controls

This subclause was revisedo accept only the

word “stop” as the saw marking to indicate the

off or stop position for this control. This is more

universally recognized and is consistent with

International Standard proposals. The defini-

tion in 3.23 is amended to agree with these

changes.

This revision is also being madeo recognize

development of new technology foron,

off

or

stop controls thatcan be used

or

chain saws.

For example, an additional unction may be

provided that stops the engine completely and

then permits restart without deliberate activa-

tion of the control by the operator but only after

a delay sufficient

o

ensure that the engine has

come to a complete stop.

5.6.3 Spark-arrestingmufflers

Spark-arresting mufflers are already manda-

tory n many states and on Federal Govern-

ment land. The revision indicates that the muf-

flers shall comply with SAE335-SEPT90. This

requirement allowed he B175 Committee o

delete heoriginalAppendix

C,

whichdealt

with the spark arrester test procedure.

5.8.2 B o w

guides

The terms “guard(s) and/or spur(s)” has been

pluralized to make it consistent with changes

in 5.9.3.

5.9.2

Sprocket

and

clutch guards

Where a wraparound front handle is provided

on saws,moredefinitive equirementsare

needed to define the extent of guarding that

has

to

beprovidedalong he ength

of the

sprocket and clutch guard. This is intended

o

clarify these requirements.

5.9.3 B o w

guide guard(s) and splke(s)

This subclause and he changes o igure 4

provideadditional equirements.The

B175

committee recognizes that the function of the

lower guard in f igure

4

may be accomplished

by the design of gear drive chain saws.
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5.9.4F ron thandguard

The chainbrakeprovisions wereseparated

from the hand guard provisions for clarity (see

5.9.4 and 5.9.5). The temperature changes in

5.9.4.2 are for he purposeof harmonizing the

standard with I S 0 6534.

5.9.5Chain  rakes

The primary purpose of this subclause s o

evaluate the functionof a chain brake system.

The revisions of requirements for front hand

guards and chain brakes areo provide a con-

sistency with I S 0 requirements. The changes

are based on S 0 6535,

lnternationalStandard

for Forest machinery - Portable chain saw -

Chain brake - Performance.

The centerline of theguidebar sabetter

reference or measuring the dimensions be-

cause the bar determines the position of the

saw during its operation.

An average stopping time of 0.12 seconds s

the international standard. Thisvalue is aore

stringent requirement due

o

the changed igher

test speed.

A

test procedure and imits on static release

force have been added, which are consistent

with the requirements of I S 0 6535.

5.9.6Rearhand le

This subclause provides the clarification that

was needed o define the extent of hand guard

needed.Theproposeddimensional equire-

ment is similar to that of the Canadian Stan-

dards Associat ion, CSA 62.1 -1990.

5.10Ch ip  d i scha rge

It s elt hat his revision will provide better

definition of the requirement pertaining to the

flow of wood chips.

5.12Chainsawk ickback

The word, ”Requirements,” was deleted from

the heading of this subclause to provide con-

sistencywith he est of thestandard.The

word is not needed as theentirestandard

pertains to requirements.

5.12.1 Scope

In the 1985 edition of this American National

Standard, hescopecontainedaparagraph

that read as follows:

68

The

B175

Committee will undertake a good-

faith effort to propose amendments

to

the

standard by December 1, 1986, to address

the potential risks of injury associated with

“pinch” (linear) and rotational kickback, non-

kickbackmoving-chain njuries,andother

hazard patterns.

This paragraph has been deleted because the

Committee has made the good-faith effort de-

scribed.

5.12.2.5Replacementgu ideba rs

Relative guide bar kickback energy expressed

in this subclause s based upon analysis and

evaluation of current technology.

5.14 V ibra t ion

This paragraph was amended to conform with

I S 0

7505.

The Committee recognizes that this

subject is complex and requires further analy-

sis.

6.3 Test i te

6.3.1Measurement  o f  no i se  n  ree  ie ld

This subclause is identical to 6.3 n the 1985

edition of this standard. The change to 6.3.1

wasnecessary oallow headdition of an

alternate method in 6.3.2.

6.3 .2  Measurement  o f  no ise  in  sound room

This subclause describes the alternate method

of noise measurement. The addition of an al-

ternatemethod of testing n an anechoic or

semi-anechoic chamber allows the manufac-

turer the option to conduct the test indoors, in

case of bad weather.

6.4Cha in  saw ope ra t i on

The 1985 editionof this standard referenced a

CSMA Recommended Practice for cutting po-

sition. This document s no longer available.

The same information is now shown in figure 9

of

this standard.

Because bar capacity was also referenced to

CSMA Recommended Practices, it is also de-

leted.

The log diameter is established as 75% o f the

guide bar effective ength. This s he same

way it is defined or vibration asting in this

standard.
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6.5 Measurements

Al l references to figure 9 (figure

8

in the 1985

edition) were removed because the figure does

not depict microphone position for bystander

noise measurement.

The location of the microphone was modified

to conform with

IS0 7182.

7.4.2 R e s u l t s

A reduction in the numberf tests from1O cuts

in each of five days to the present 5 cuts in a

single day was made n response to findings

that redundant testing was found to yield no

improvement in accuracy of the test data.

8.6.2 Kickbackenergydeterminat ion

Chainsawspeedswereexpandedbecause

some chain saws will not operate properly at

the lower RPM without load.
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Annex B

(informative)

Chain saw nomenclature

The commonly used nomencla

ture for chain saw parts is illustrated in figure B.1. (Note that the

position

of

the parts shown may vary on different models

of

chain saws.)

\

Tipuard r anduardchainrakectuatingever)

\

r Saw chain

\ Fronthandle [Fuel cap

Manual oiler control

LGuide bar

J

hrottle

On/offwitch control

trigger

Throttle

Throttleontrolinkagehrottleontrol valve

Primer

or

choke control

Throttle control latch

Guide bar tip (nose)

control lockout

Guide bar mounting pad

Chain catcher

F igu re B . l - Cha in  saw d iag ram w i th  nom enc latu re
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Annex C

(informative)

Safety precautions for chain aw users

(2.1 K ickbacksa fe typ recau t i ons

WARNING :Kickbackmayoccurwhen he

nose or tip of the guide bar touches n object,

or when the wood closes n and pinches the

saw chain in theut. Tip contact inome cases

may cause a lightning-fast reverse reaction,

kicking the guide barup and back toward the

operator. Pinching the aw chain along the top

of the guide barmay push the guide barapidly

back toward the operator.ither of these reac-

tions may cause you to lose controlf the saw,

which could result in serious personal njury.

Do not rely exclusively upon the safety devices

built into your saw. A s a chain saw user, you

should take several steps to keep yourutting

jobs free from accident or injury.

a) With a basic understanding of kickback,

you can reduce or eliminate the element of

surprise.Suddensurprisecontributes to

accidents;

b) Keep a good firm grip on the saw with

both hands, the right handn the rear handle

and the left hand on the front handle, when

the engine is running. Use a firm grip with

thumbs and fingers encircling the chainaw

handles. A firmgripwillhelpyou educe

kickback and maintain control of the saw.

Don’t let go;

c) Make sure that he area in which ou are

cutting is free from obstructions. Do not let

thenose of theguidebarcontacta og,

branch, or any other obstruction that could

be hit while you are operating the saw;

d) Cut at high engine speeds;

e) Do not overreach or cut above shoulder

height;

f) Followhemanufacturer’s harpening

and maintenance nstructions or he saw

chain;

g) Only use replacement bars and chains

specified by the manufacturerr the equiva-

lent.

C.2 Other  sa fe ty precaut ions

-

Do not

operateachainsawwithone

hand Serious njury to the operator, help-

ers, bystanders, or any combinationf these

persons may result from one-handed opera-

tion. A chain saw is intended for two-handed

use.

- Do notoperateachain saw whenyou

are fatigued;

- Usesafety ootwear; snug-fittingcloth-

ing;protectivegloves;andeye,hearing,

and head protection devices;

- Usecautionwhenhandling uel.Move

the chain saw at least 1

O

feet (3m) from the

fueling point before starting the engine;

- Do notallowotherpersons t o benear

the chain saw when starting or cutting with

thechainsaw.Keepbystandersandani-

mals out of the work area;

- Do not start cutting until you have clear

work area, secure ooting, and a planned

retreat path from the falling tree;

- Keep allparts of yourbodyaway rom

the saw chain when the engine is running;

- Before you start he engine, make sure

that he saw chain isnotcontactingany-

thing;

- Carryhe chain saw with he engine

stopped, the guide bar and saw chain to the

rear, and the muffler away from your body;

-

Do not operate a chain saw that is dam-

aged, improperly adjusted, or not completely

and securely assembled. Be sure that the

saw chain stops moving when the throttle

control trigger is released;

- Shutoff theenginebeforesetting he

chain saw down;

- Use extreme caution when cutting ma i l -

sizebrushandsaplingsbecauseslender

material may catch he saw chain and be

whipped toward you or pull you ff balance;
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- When cuttinga imb hat sunder en-

sion, be alert for springbacko that you will

not be struck when the tension in the wood

fibers is released:

-

Keep the handles dry, clean, and free of

oil or fuel mixture;

- Operate the chain saw only in well-ven-

tilated areas;

Do notoperateachainsaw in a ree

unless you have been specifically trainedo

do

so:

0 7 2 4 3 5 0 5 m

- Al l chain saw service,other han he

items isted n the owner’s manual mainte-

nance instructions, should be performed by

competent chain saw service personnel.

For

example, if improper ools are used o re-

move the flywheel or

if an improper tool is

used

to

hold the flywheel in ordero remove

the clutch, structural damage

o

the flywheel

could occur and subsequently could cause

the

flywheel to burst.);

- Whem transporting your chain saw, use

the appropriate guide-bar scabbard.

NOTE - This a n n e x is i n t e n d e d  p r i m a r i l y for t h e

c o n s u m e r or o c c a s i o n a l  u s e r .
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Annex D

(informative)

Cha in  saw cen ter of grav i ty  and iner t ia  measurements

D.l

I n t r oduc t i on

The center of gravity of the chain saw and the

inertia of the chain saw about an axis passing

through its centerof gravity and perpendicular

to the guide bar may be measured using the

procedures in this annex, or equivalent. Mea-

surements are

to

be taken with fuel tanks and

o i l tanks full.

NOTE-The f o l l o w i n g  a r e  e x a m p l e s  o n l y .  O t h e r

t e c h n i c a l l y  a d e q u a t e  m e t h o d s of m a k i n g  h e s e

m e a s u r e m e n t s  a r e  a c c e p t a b l e .

D.2 Iner t iameasu remen tm e t h o d

A:

Three-w i re  p la t fo rm

D.2.1Center of grav i ty

To determine he center of gravity, suspend

the chain saw by the front handle and, drop-

ping a plumb line from the pointf suspension,

mark a vertical ine on the saw. Suspend the

saw by the centerof the rear handle and simi-

larly mark a second line on the saw.he inter-

section of the womarked ines ocates he

center of gravity.

D.2.2Tak ingmeasu remen ts

Place he saw on the disc, drawing number

EX4485C,6) with the center of gravity aligned

with the disc centers illustrated in figureD.1.

The saw must e adjusted

o

that the guide bar

is parallel and level to he platform. Rotate the

platform through aO arc. Measure three time

intervals of 20 cycles each. Compute average

seconds per cycle

for

the 60-cycle sample.

D.2.3 nert iac o m p u t a t i o n

'chain saw - K W, + W,) T 2 - It

where

lchainsaws the inertia f the chainsaw (in-lb-

sec2)

I, is the tare moment of inert ia of the empty

assembly (in-lb-sec2). Refer o calibration

procedure E.4;

W , is the weight of chain saw (lb);

W, is the weight of platform (lb);

T is the period of oscillat ion (seckycle);

K is the calibration constant.

0.3 Iner t iameasu remen tm e t h o d B:

S ing le -w i re  p l a t f o rm

D.3.1Center of grav i t y

Place the saw in hesingle-wire acility as

shown in figure

0.2.

The saw must be adjusted

so that the guide is parallel to the platform.

Rigid oam supportblocksmaybe equired

under the guide bar to maintain the bar n a

position parallel to the platform. ove the saw

on two axesuntil the platform is leveled. hen

the saw s positioned so that he platform s

level in all directions, locate the centerf gravity

of the saw by marking the saw through a cen-

tered hole locatedn he bottom f the platform.

D.3.2Tak ingmeasu remen ts

Rotate heplatform hrougha argeangle

(90 -180O) from the equilibrium position and

release. Allow the assembly to rotate through

six complete cycles. Measure the time interval

to henearest 0.1 secondandcompute he

period

of

oscillation T(seclcyc1e). Repeat the

six-cycle measurement and compute the aver-

age of the two periods. Measure the length of

the single support wire, L , in inches.

D.3.3 Inert iac o m p u t a t i o n

where L is the length of the support wire (in)

and Ichainaw, I,, T , and

K

are defined as in

Method

A (0.2.3).

D.4 Ca l i b rat i on  o f  i ne r t i a  p l a t f o rm s

To calibrate he nertiaplatform,place wo

calibration blocks equidistant from the center
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of the platform. Measure the period f oscilla-

tion, T, as described in 0.3.2. Measure he

distance, D, from the center f the platform to

the center of gravity

(CG)

of the blocks. See

figure D.3.

Repeat the above measurements for at least

six different distances,

D,

with the blocks n

positions ranging from near the centerof the

platform to near the outer edges of the plat-

form. Repeat the period measurements with-

out the blocks, thats, with the platformmpty.

Measure the weights of the blocks. Also , for

the three-wire platform, measure theeight of

theplatform.

For

thesingle-wireplatform,

measure the ength of the support wire with

and without the blocks.

The twocalibrationblocks must be of the

same size,weight,andshape.Theblocks

should be of a heavy material such as steel.

The size and shape of the blocks should be

selected so that, as nearly as possible, when

the blocks are placedt various distances, the

inertias of theblocks abouta verticalaxis

through the center f the platform cover bout

the same range as the nertias of the chain

saw to be measured.

When the calibration blocks are placed equi-

distant from the center of the platform as de-

scribed above, he nertia equations can be

written

three-wire platform,

single-wire platform,

where

T is the period of oscillation (sec/cycle);

W b is the weight of each calibration block;

lb

s

the moment of inertia of the calibration

block about its centroidal axis;

I,

is the taremoment of inertia of the empty

assembly;

D is he distance rom he center of the

platform to the CG of the calibration block;

L is the ength of the support wire for the

single-wire facility;

W is heweight of theplatformplus he

weights of the two blocks;

g is the acceleration due to gravity.

Theseequationsaren he orm of the

straightline equation

y = m x + b,

where

y=2 W, D 2

and

x is the w T 2 for the three-wire platform;

x is the T 2 / L for the single-wire platform.

The calibrationmeasurementsdescribed n

this subclause are taken, and, for each place-

ment

of

the blocks, the values of x and y are

calculated. A least squares fit (linear regres-

sion) of this data will provide the slope, m, of

the line. This s he value of the calibration

constant K. Using this value of K and the pe-

riod, T,, measuredwith heemptyplatform,

calculate the tare inertia of the facil ity, I,

I,

=KW2T02 for he hree-wire platform,

K T ~ *

LO

Itt

or hesingle-wireplatform,

where

W2 is the weight of the three-wire platform;

L, is the ength of the support wire for the

single-wire platform when empty;

To

is the period of oscillation with platform

empty (sec/cycle).

An exampleof the calibrationof the single-wire

facility for measuring inertia follows.

Weigh t

Block 1 6.667 lb

Block 2 6.666 lb

Dimensions (inches)

Block11.990

x

2.953 x 3.998

Block21.988

x

2.952 x 3.997

Torsion Wire Length ( L ) withblock47-1/8

inches

Torsion Wire LengthL )without blocks47-111 6

inches
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Approx ima te

d

(inches)

2

3

4

5

6

7

8

9

10

Measured

d

(inches)

1.989

2.964

3.989

5.021

5.977

6.975

7.981

8.99

9.99

No Blocks

T l

(sec)

(6

ycles)

98.1

100.9

105.2

1 1

0.5

1 16.0

123.0

130.3

138.3

146.2

93

T2

(6

ycles)

98 O

101.4

105.2

1 10.7

1 1

6.2

123.2

130.3

138.2

146.0

93 O

(sec)

T

(sec)

:Tl+ 72)/12

16.342

16.858

17.533

18.433

19.350

20.517 .

21.71 7

23.042

24.350

15.500

NOTE d = 2 0 = distance between the centersf gravity of the t w o blocks.

D = d/2 = distance from the center of gravity of each block

to

the center of

the platform.

Using the measured data, the values f

x

and

y

are calculated.

X

Y

d =

2 0

1.989

2.964

3.989

5.021

5.977

6.975

7.981

8.99

9.99

( T * /L )

5.668

6.031

6.524

7.21 1

7.946

8.934

10.009

11.268

12.583

0.0341 2

0.07578

0.1 3725

0.21 746

0.3081 5

0.41 965

0.54943

0.6971 4

0.86085

y = K x + b

A least squares inear fit of this data gives a

slope

K = 0.1191 n2-lb

(See figure E.4).

The inertia equation becomes

I = ( ) - It

0.1191 T*

Using the data measured without the blocks

(empty platform)

47.06

I , = 0.6080

n-lb-sec2.

The final equation or this facility becomes

where

T is in seconds;

L is in inc.hes;

Ichainaw is in in-lb-sec2.
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Center of gravity

of

chain saw

aligned with

platform center.

0.010 in Wire x

11O Long

i I l l

Polyurethane

foam blocks

t o

I besed such thatr

guide bar is level L

and parallel to

platform.

>

Platform:061 T6

Aluminum 20 n x 0.25

in

1

I 10 cyc le

F igu re D.1 - Three-w i re  fac i l i t y  fo r  m easur ing  iner t ia  o f  the  cha in  saw
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Center of gravity (CG)

of block

D 4 D

1

Calibration

blockenter of platform

F igu re D.3 - Ca l ib ra t i on  o f  i ne r t i a  p la tfo rm

1

0.8

0.6

0.4

0.2

Legend

Measured data

Linear f i t

F igu re D.4 - Ca l ib ra t i on  o f  s i n g le -w i re  dev i ce  fo r  measur ing  i ne r t i a  o f  t he  cha in  saw
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E

(informative)

Kickback  mach ine

-

Cha in  saw ba lanc ing  p rocedu re

The following sasuggestedprocedure or

balancing of thechainsaw in hekickback

machine.

NOTE - The erms horizontal”and vertical”

used in the following refer to the orientation of

the cradle. The “vertical“ position of the cradle

should be with the legs f the cradle pointing up,

and the “horizontal” position with the legs point-

ing forward.

a) Locate the bracket (EX 4743)6)o achieve

horizontal balance, being surehe bracket is

oriented as shown in figure E.l. If horizontal

balance cannot be achieved, then proceed

to W);

b) When additional mass is required to ob-

tain balance, center the connection rod (EX

4742)6) n the bracket and locate the bracket

to achieve horizontal balance, maintaining

the orientation as shown n figure E.2. At-

tempt to achieve vertical balanceby sliding

the connection rod hrough he bracket. If

balance cannot be achieved both horizon-

tally and vertically, go to ( c ) ;

c) When additional mass s required:

1)

Add thealuminumcountermass EX

501

1)6)to the connection rodn the orien-

tation shown in figure E.3;

2) Move the bracket to achieve horizon-

tal balance;

3) Locate healuminumcountermass

along the connection rod to achieve verti-

cal balance.

4)

If balance cannot be obtained, repeat

(1)

through (3) sing the steel countermass

(EX 4744).6,

d) If any system cannot be balanced using

thisprocedure,addsuitableweights o

achieve balance and document he added

weight and ts ocation on he data sheet.

See figure J.2.

NOTE When system balance s achieved, con-

figuration may be recorded on Form.2 n annex

J. Documentation should include the location of

the rear handle brace(s) on the cradle and nota-

tion of which countermass (aluminum or steel)

was used.
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F igure E. l - Balanc ing procedure - A d d i t i o n of b racke t
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Figure

E.2 - Ba lanc ing  p rocedure - A d d i t i o n of c o n n e c t i o n  r o d
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F igu re E.3

-

Ba lanc ing  p rocedure

-

A d d i t i o n

of

c o u n t e r m a s s
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Annex F

(informative)

Kickback  mach ine - H o r i zo n t a l  s y s t e m

F.l

I n t r o d u c t i o n

Carriage weight is o be in accordance with

Drawing E X 4201 withBaraboard@speci-

men)6). Horizontal friction must be measured

prior to and after kickback energy tests using

procedures

in

this annex, or equivalent. Pul-

leys for restraining weights system must spin

freely. Alignment of the carriage bearingsmay

beaccomplished in accordancewithproce-

dure F.2.

F.2 C a r r i a g eb e a r i n ga l i g n m e n t

Theaverage of thehorizontal riction mea-

surements in the direction of travel away from

the powerhead must not exceed

0.5

lb (0.23

kg)

a) One bearing should be adjusted with the

other one loose. After adjustment, note the

position of the adjusting crew when he first

bearing s aligned;

the

) Loosen the first bearing, then adjust

second;

c)Whenoose,eachbearingshould be

tightened until t starts to grip the shaft.he

tightening should be stopped ust before an

increase n the force required to move the

bearing is felt;

d) The first bearing s then returned to ts

proper setting.

F.3 H o r i z o n t a l  r i c t i o n  e s tm e t h o d

A

F.3.1repa ra t i on

Attach weights to the carriage, with Baraboard@

sample installed, o equal he weight of the

chain saw.

F.3.2 Takingm e a s u r e m e n t s

a) Connec t he rictio n-measu rement

weight cup to the carriage;

b) Add sufficient weight to the cup assem-

bly to cause the carriage to movet least 12

inches (with the ratchet

in

place).

If

friction

exceeds 0.5 lb (0.23 kg), clean the bearings

and adjust the machine as required to bring

the friction level below 0.5 lb

(0.23 kg).

F.3.3Hor i zon ta l  r i c t i onc o m p u t a t i o n

Horizontal Axis Friction = W , + W,,

where

W , is the weight of cup assembly (lb);

W2 is the added weight (lb).

F.4 H o r i z o n t a l  r i c t i o n  e s tm e t h o d B

a) Attach a0.5-lb (0.23-kg) weight and cable

assembly to the carriage;

b) If the weight causes the carriage to travel

at least 12 in (30.5 cm), the friction level is

within tolerance;

c) Adjust the horizontal system o reduce

frictional level if necessary.

NOTE - Horizontal kickback energies are

to be

computed with a frictional evel of

0.5

lb

(0.23

kg).
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Annex G

(informative)

K i c k b a c k  m a c h i n e - Rota ry  sys tem (w i th  saw in  p lace )

G . l

I n t r o d u c t i o n

Rotary friction must be measured prior to and

after kickback energy tests, using the proce-

dures outlined below, or equivalent. Pulleys

for estraining heweightsystem mustspin

freely. Alignmentof the rotary bearings ay be

accomplished per procedure G.2.

G.2 R o t a r yb e a r i n ga l i g n m e n t

Theaverage of the otary rictionmeasure-

ment mustnotexceed 0.5 b (0.23kg), he

rotary bearings should be checked for align-

ment and adjusted.

a) Remove he otarymachinepartsand

place a 1 inch x 44 inch (2.54 cmx 1 12 cm)

alignment shaft through the rotary bearings;

b) Level he alignment shaft;

c)Adjusthepillowblocksandbearing

plates so that the alignment passes easily

through the bearings and rotates freely.

G.3 R o t a r y  r i c t i o n  e s tm e t h o d  A

G.3.1 Prepara t i ona n dm e a s u r e m e n t

a) Attach he riction-measurement weight

cup ( E X 5230)6) to the rotary pulley with the

cradle egs horizontal;

84

b) Add sufficient weight to the weight cup

to cause a aw rotation

of

at least 180' with

ratchet pawls in place;

c) If the rotary friction exceeds 0.5 lb (0.23

kg), clean and adjust the bearings to bring

the friction level within tolerance.

G.3.2 R o t a r y  r i c t i o nc o m p u t a t i o n

Rotary axis frict ion =fr= W , + W,,

where

W, is the weight of cup (lb);

W, i s the weight added to cup (lb).

G.4 R o t a r y  r i c t i o n  e s t m e t h o d B

a) Attacha0.5-lb 0.23-kg)weightand

cable assembly to the rotary pulley, ratchet

pawls in place.

b) If the 0.5-lb (0.23-kg) weight causes the

saw cradle assembly to rotate from horizon-

tal ( O o ) through at least 180°, he riction

level is within tolerance.

c) In rotary kickback energy computations,

use 0.5-lb (0.23-kg) rotary friction.

NOTE - In saws with soft solator systems, the

center of gravity shifts as he saw and cradle

rotate. If shifting of the center of gravity of the

saw prevents accurate friction measurements, a

substituted saw f approximately the ame weight

may be used for friction measurements.

œ
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Annex H

(informative)

Velocity adjustment

H.l

Scope b)easurendecordheistancee-

tween he actuation points of the velocity

Thisannex establishesaprocedure for adjust-probes.Besure heprobesare ocated in

ment of thearriageelocity.heree-travelange,hat is, in theange

before the restraining weight is lifted.

H.2 Prepara t ion

c)Reset heBaraboard@sample o he

initial test condition.

a) Set the Baraboard@ angle to 30". Move

thecarriage

so

that heBaraboard@contacts H.3 A d j u s t m e n t s

the saw chain.Adjust heposition of the

rack/horizontal estrainingassembly so thatRelease th-e carriage o ocate he elease

thecablesection

from

thecarriage o hepoint for testconditions of 30 n/s * 0.5 i n k

pulleyssertical.eeigure5. (0.76 /s k 0.013 m/s).
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Annex J

(informative)

K i c k b a c k  f i x t u r e  t es t  r e c o r d

The following test forms (figures

J.l

and J.2) may be used

to

record the results of the kickback

tests.
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TEST RECORD
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LABORATORY

DATE

TECHNIC IAN

TEST NUMBER

TEST COMBINATION

SAW MOELAFG'R.

SERIAL

NO.

CHAIN TYPEAFG'R. D.L. COUNT

.

CONDITION D.G. SETTING

SAWWEIGHT

SEQUENCE

ISPLACEMENT

CUTTER TYPE

.CARí3 IAGE WT. : MATCHING WT.:

PITCH GAU

GE

INERTIA GUIDEEAR

ROTARY FRICTION NOSE TYPE GAUG€

HORIZONTAL FRICTION EAR PART NOAFG'R

CLUTCH SLIP SPEED

DRIVE SPROCKET TYPE TOOTHOUNT

CHAIN S A W HANDLE AND B A R n p COORDINATES, LEFT

SIDE

VIEW

SUMMARY

A2

nl

DATA

SUMMARY

PEAK AVG. ROTARYNERGY

I N

LES

COMPUTEDKICKBACKANGLE

CKA WITHOUTBRAKE

E Q R E E S

ENERQYSPLITS

HORIZONTAL VERTICAL ROTATIONAL

BE HORlZOUTK

t

-Y

AVG. ROTARYNERGYTEAK CKA IN-LBS

CKA WITH BRAKE

DEOREES

CHA IN STOP ANQLE DEOREES

ENERQY SPLITS

HORIZONTAL VERTICAL ROTATIONAL

COMMENTS

F i g u r e

J . l - Kickback  tes t  reco rd
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LABORATORY:

TECHNICIAN:

RACE

R E C O R D

CRADLE #1 COUNTERBALANCE #2 COUNTERBALANCE

MEASUREMENTSEASUREMENTS MEASUREMENTS

A: IN E: N G:

IN

B:U F L m

C:

D:

COMMEN'IS:

O

WOBT

BRACE

LEF7

BRACE

F igu re J.2 - Cha in  saw ins ta l l a t i on  and  ba lanc ing  tes t  reco rd
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Annex K

(informative)

Procedures  fo r  con t ro l  and  c a l i b ra t i on  of  Ba raboa rd@ tes t  ma te r i a l

K . l S c o p e

This annex sets orth procedures for controlf

the Baraboard@ test material through central

procurement and a method to adjust test data

aimed at reducing heeffectsof specimen

variationon est esults.Thegoal of these

procedures is o be able to relate measure-

mentsmade at any laboratory omeasure-

ments at a standard laboratory with a standard

lot of the test material.

K . 2 B a c k g r o u n d

Baraboard@, a medium-density fib

loard, has

been selected as the “wood” -specimen mate-

rial to be used in kickback testing on the kick-

backmachine.Baraboard@ sawood-fiber

product that is produced under generally con-

trolled conditions.This material s more homo-

geneous han common species of wood, re-

sulting in moreconsistentkickback energy

data. Although Baraboard@ is more consistent

than common types of wood, variability does

occur etween ndwithinots of the

Baraboard@ material.

K.3 I n t r o d u c t i o n

K.3.1

Baraboard@ s made n I

#erb

arge sheets (5

f t x 18 ft x 1-112 in), which in turn can be cut

intoboards by theproducer if requested.

Specimens 1-112 in x 1-1/2 in x 10 in are cut

from boards or sheets for use in the kickback

machine ests. It is possible hat specimens

cut from different sheets wi ll vary from each

other with espect to average kickback energy

levels measured on the kickback machine.

K.3.2

In order that the kickback energies de-

termined rom specimenscut fromdifferent

sheets may be compared with confidence,he

procedures in clausesK.4 hrough K.6 (or

equivalent procedures) must be used to screen

sheetsused o ormastandard ot,and o

adjust for differences in individual sheets.

K.3.3

Since it will also be necessary to com-

pare results of kickback energies obtained at

different test facilities to the results that would

have been obtained had the tests been con-

ducted at a “standard” laboratory using “stan-

dard”specimens, additionaladjustments as

set forth inclause K . 7 are to be used toelate

the specific aboratory and specimens to the

standard laboratory and standard lot.

K.4 E s t a b l i s h i n g  t h e  i n i t i a l  s t a n d a r d ot

a t  t h e  s t a n d a r d  t e s t  f a c i l i t y

K.4.1

To establish he standard ot asmea-

sured at the est acilitydesignatedas he

standard aboratory, a sufficiently arge num-

ber, N , of Baraboard* sheets made during a

limited production time period are obtained by

that test facility.

K.4.2

Toeliminatepossibleedgeeffects,a

strip measuring 4 inchess cut from eachdge

of each sheet and discarded. The remainderf

the sheets are cut into ndividual specimens

and kept segregated by sheets.

K.4.3

A random sample of fifteen specimens

is selected from each sheet.

K.4.4 One side of eachspecimen s ested

with he Homelite SXL-AO chain saw with a

Homelite PT1 6381GS guide bar (1 6-inchym-

metricalsprocketnosebar) with a Homelite

38ME50-59chain, or equivalent.Theother

side is tested with the same saw and type of

guide bar, with a Homelite 38LE50-59 chain,r

equivalent.The estsareperformedon he

kickback machine at an approach speed of 30

in/s, 5” contactangle,andenginespeed

of

9000 rpm.

K.4.5 For each heet,hemean, R, and

standard deviation,

si,

of the rotary nergy are

calculated for each saw-chain combination for

the ifteenspecimensselected rom he i th

sheet.

K.4.6

Thecoefficient of variation standard

deviation dividedby the mean) is computed for

each saw-chain combination, for each sheet.
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Only those sheets whose coefficientsf varia-

tion donotexceed 0.10 forbothsaw-chain

combinations are retained in the standard lot.

If either or both coefficients of variation for a

sheet exceed 0.10, the sheet is excluded from

the standard ot. This eliminates sheets with

too

great a variability among specimens within

the sheet.

K.4.7 Combining all of the sample observa-

tions for the N'sheets that remain in the stan-

dard lot, for each saw-chain combination, com-

pute the overall mean, ,? and standard devia-

tion, s. Compute the upper and lower limits, i

k 1.96s/&, for both saw-chain combinations.

Compare hemeans oreachsheet n he

standard ot o he appropriate imits or he

standard lot, depending onhe saw-chain com-

bination used in the testing.

K.4.8 Excluderomhe tandardot any

sheetswhosemeanvalues alloutside he

limits calculated above. The sheet will be ex-

cluded if either or bothmeans are outside. The

sheet will be included onlyf both means for the

sheet fallwithin he espective imits. This

eliminates sheets whose average energy val-

ues differ excessively from the averageof the

overall lot.

K.4.9 Usingonlyhose N sheetswhose

means are within he imits, ecompute he

overal l lot means,

R ,

and standard deviations

for both types of chain. These values define

the standard

lot.

Compute B, the midpoint be-

tween the overall means for the two chains

[ P (ME)+ R ( L E ) ]

B =

2

K.4.10 For eachsheet n hestandard lot,

and for each saw-chain combination, compute

the ratio of the overall mean for the standard

lot to the meanalue for that sheet, /,Fi.hese

ratios are designated, respectively, as K I M E )

and K i ( L € ) , epresenting the values for theth

sheet for the 38ME5059 chain and the 38LE50-

59 chain.

K.5 K ickback  es t i ngat  hes tandard

tes t  f ac i l i t y

When the standard aboratory wishes to test

any chain saw for kickback, it should select

specimens for test from one sheet only.When

90

the rotary and linear energies have been com-

puted for thatsaw at its peak approach condi-

tions, the rotary and linear energies should be

multipliedby K i ( M € ) if themeasured otary

energy is less than B inch-pounds (see K.4.9)

and by K, L€) if greater than B nch-pounds.

These adjustments convert the measurements

made onspecimens from he ith sheet o

standard otmeasurements.Furtheradjust-

ments as set forth in clause K.6 may also be

required.

K.6  Perpetu at ion  o f  thes t a n d a r d  o t

K.6 .1  NewB a r a b o a r d @m a t e r i a l  th e

s tandard  abo ra to ry

When specimens rom hestandard otbe-

come depleted to the point where additional

sheets must be obtained, repeat stepsn K.4.1

through K.4.9 on he new sheets.Foreach

saw-chain combination, compute Ki for each

new sheet, the ratio of the overall meanof the

new sheets, ?"(new), to the mean forthat sheet,

Compute the ratios of the overal l mean of

the standard (original) lot t o the overall mean

of the new sheets, C ( M Q and C  L E ) , espec-

tively, forthe 38ME50-59 chain and the8LE50-

59 chain. Whenever specimens from the new

sheets are used in ests, multiply he rotary

and linear energies by both IM€) and C ( M € )

if the average rotary energy at peak approach

conditions s ess han B nch-pounds, or by

K i ( L € )and

C L€)f the average is greater than

B inch-pounds.

K.6.2 NewBaraboard@m ater ia l  a t  a l te r -

nate  labora tor ies

When an alternate laboratory wishes o estab-

lish a lot hat s a perpetuation of the nitial

standard lot, the alternate laboratory must fol-

low the procedures outlined

n

K.6.2.1 through

K.6.3.

K.6.2.1 The alternateaboratorypurchases

asupply of Baraboard@ naccordancewith

K.4.1. The sheets are trimmed n accordance

with K.4.2. Random samples are cut in accor-

dance withK.4.3. These samples are appropri-

ately identi fied as to the sheet of origin, pack-

aged,and hippedohe tandardabo-

ratory.
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K.6.2.2

The tandardaboratorymustest

and evaluate the samples in accordance with

K.4.4 through K.4.10 and report the results to

the alternate laboratory

to

permit appropriate

discarding, retentions, and uture use of the

sheets in theot. The standard laboratory must

alsoestablish headjustments, C, inaccor-

dance with K.6.1

o

be made

to

the meanof the

sheets in this ot to relate them to the mean of

the sheets in the initial standard ot.

K.6.2.3

The alternate aboratory must ollow

the procedures outlined in clauseK.7when

using the material

or

testing.

K.6.3

Adjustment f o r newpowerhead

When the powerhead of the original Homelite

SXL-AO chain saw usedo establish the stan-

dard

lot

wears or is broken to

the

point that it

must be eplaced, it should be replaced with an

identical powerhead unit. To find the adjust-

ment factor for the new powerhead, test the

powerhead with both chains on fifteen speci-

mens from each of three sheets from the stan-

dard lot at an approach speed of 30 i n k , 5"

contact angle, and engine speedof 9000 rpm.

See K.4.4. Compute the average rotarynergy

for the forty-five specimens for both chains.

Compute the average value of the rotary en-

ergy for he three sheets obtained with theaw

powerhead being replaced. Compute the ratio

of the average of he hree sheets rom he

prior saw test o the average of the forty-five-

specimen test with the ew powerhead, S ( M € )

and S ( L € ) , respectively, or estswith he

38ME50-59 and 38LE50-59 chains. In qualify-

ing new sheets for the standard

lot

using the

new powerhead,allaveragemeasurements

made from these sheets re to be multipliedby

S ( M € )

or S ¿.€),s appropriate,

to

convert the

new sheet averages

o

the values which would

havebeenobtainedusing

t h e

original

powerhead. The Kvalues are computed as in

K.4.10, using the adjusted averages.

NOTE- Replacement

of

the saw chain because

of dullness or the guide bar because f wear do

not require adjustments to be made to measure-

ments.

0 7 2 4 3 5 0 O032336 9 m
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K.7 Al te rna te  es t  ac i l i t i es

K.7.1

Whenever t snecessary to certifya

saw at a test facility other than the standard

laboratory, the following procedures must be

used

to

adjust the results for aboratory and

specimen differences.

K.7.2

The alternate est acility will be sup-

pliedwithsufficientspecimens romone

or

more sheets from the standard lo t , along with

the average values for each chain obtained by

the standard laboratory for eachf the sheets,

as well as the,CM€)and K i ( L € )valuesfor each

sheet.

K.7.3 The alternate est acility must obtain

a powerhead, guide bar, and chains similar o

those used at the standard laboratory.

K.7.4 The alternateestacilitymustest

fifteen specimens rom one of the sheets in

accordance with K.4.4 and compute the aver-

age rotary energy and standard deviation of

these measurements for each type of chain.

The powerhead must be considered accept-

able, provided the coefficients of variation of

thesemeasurements standarddeviationdi-

vided by mean) is ess than 0.10. Otherwise,

additionalpowerheadsmustbe esteduntil

this condition is met.

K.7.5

Compute he atio of theaverage o-

tary energy of the sample from the sheet ob-

tained at the sfandard laboratory to the aver-

age obtained at the alternateest facility,

A ( M € )

and A ( ¿ . € ) , or each chain type, respectively.

K.7.6 Whenever a saw iso be certifiedat the

alternate aboratory, heaverage otaryand

linear energies found at peak approach condi-

tions are to be multiplied y A(M€)K,CM€) the

average rotary energyt peak approach condi-

tions s ess han B inch-pounds, o r by

A ( L € ) K i ( L € ) i f theaverage sgreater han

B inch-pounds.
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K.8 De f in i t i onsa n d  o r m u l a s

number of specimens selected at random for test from a sheet

of Baraboard@

total number of sheets for possible inclusionn the standard ot

number of sheets hatmeet equirement oncoefficient of

variation, ¡.e., C V s 0.10

number of sheets that meet requirements on C V and mean

value;

N

is the number of sheets in the standard lot.

rotary energy measurement made on he th specimen se-

lected from the th sheet; j = 7 , 2, . . , n; 7,

2,

. . . ,N.

(The

x refers to measurement made with either the 38ME50-59 or

38LE50-59 chain. The analyses are conducted separately for

each chain.)

mean rotary energy for the sample from the i th sheet

sample standard deviation of rotary energy for i th sheet

coefficient of variation for ith sheet; sheet may be included in

standard lot

if C V S 0.10, otherwise, t is excluded.

average rotary energy of all

N'

sheets whose C V I

0.1O

sample standard deviation of individual measurements from

sheets whose

C V I 0.10

upper and lower limits on the means of sheets determined so

that 95 percent of the xivalues should fall within these limi ts;

any jTiwithin the l imits will be included in the standard lot . . .

those outside are excluded.

average rotary energy f sheets in the standard lot,.e., of only

those sheets which meet the CV and mean requirement.

the midpoint between the overall ot mean for the 38ME chain

and the 38LE chain.

adjustment to be made to measurements made onhe i th sheet

at the standard laboratory to bring the measurement in ine

with the standard

ot ;

measurements madeon the ithheet are

to be multiplied by Ki.

average rotary energy or new sheets to be ncluded n he

standard lot ; each of these sheets have been screenedon

CV

and mean as was done for the original standard lot.

adjustment to be made o the means of the new sheets to bring

them into line with the mean of the original standard lot.

C =

,? /W (new)

Ki (new) =

P (new)/iTi (new

adjustment

to

be madeo measurements from he new ith sheet

to bring it into line with the average of al l new sheets.
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adjustment to be made to measurements madenew i th sheet

dard lot material.

S + Fi+ Xj+ F k ) l (Fi +Fj' Fk') adjustment

to

bemade o all measurements made with a

replacement powerhead. X i

Fp

and Fk re the average values

from sheets i, j and k from the standard lot with the previous

powerhead. X,:,. and Xiare average valuesobtained with the

new powerhead. flleasurements made on specimens from the

sheets using the new powerhead are to be multiplied by S.

A Ki

adjustments obemade omeasurementsmade at a est

facility other than the standard aboratory. X i i s the average

value for the ith sheet determined by the standard laboratory.

X; is he average for he i th sheet determined at the other

laboratory. The adjustment factor,

A ,

is to be multiplied by the

measurementsmade at heother aboratory ocorrect for

laboratory bias. Its assumed that laboratory bias in measuring

the i th sheet is the same for all sheets.

adjustment to bemade

to

measurementsmadebyanother

laboratory on specimens tested from the i th sheet from the

standard lot. Multiplying measurements by AK,will bring mea-

surements in line with standard lot.
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Subc lause

5.4.1

5.4.3

5.4.4

5.5.1

5.8.2

5.12.3.1

5.12.3.2

5.12.3.3

5.12.3.4

5.15.1

5.16
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Annex L

(informative)

I ndex  to  cha in  saw labe l i ng  requ i remen ts

Engine “off” or “stop” control

Manual choke control

Primer control

Fuel tank and oil tank filler

caps and openings

Bow guide warning

Kickback statements on

powerheads

Replacement bar and chain on

powerheads below

3.8

.i.d.

Kickback warning on powerheads

3.8 .i.d. and above

Replacement saw chain

Caution label-Owner’s manual

reference

Label durability requirements
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Annex M

( in format ive)
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