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INTRODUCTION
1 Scope

1.1 These requirements cover walk-behind gasoline-engine-powered, ground-supported edgers and
edger-trimmers that employ rigid cutting members, the diameter of which is not more than 12 in (305 mm).

1.2 These requirements also cover hand-supported, portable, gasoline-engine-powered edgers having at
least one ground-support and employing a rigid cutting member that has a diameter of not more than 12
in (305 mm).

1.3 These requirements do not cover gasoline-powered edgers and edger-trimmers that employ a cutting
means:

a) That has a maximum tip-speed of more than 12,000 surface ft/min (366Q-surface m/min); or
b) That is made of nonmetallic flexible line.

1.4 These requirements do not cover accessories or attachments provided, for the purpose| of digging or
cutting materjals other than earth and grass.

2 Glossary

2.1 BLADEATIP CIRCLE - The path described by the outertnost point of the cutting membier as it
moves about|its axis.

2.2 DEAD-MAN CONTROL — A control that automatically interrupts drive to the cutting mg¢mber when
the actuating|force applied by the operator is removed.

2.3 EXPECTED LOADING CONDITION —_The stress placed on the product and its comp¢nents when
operated in gccordance with the manufacturetr’s operating instructions.

2.4 GROUND SUPPORT — The means by which the product is maintained in its intended|operating
position or cqnveyed during use.

2.5 GROUND-SUPPORTED PRODUCT — A product that, when used as intended by the manufacturer,
has at least 30 percent of‘its weight directly supported by the ground.

2.6 GUIDING HANDLE — The handle of a hand-supported portable edger by which the operator
supports the Jeast percentage of product weight. See 2.14.

2.7 HAND-SUPPORTED PORTABLE EDGER =AM edger that, whern usedas intended by the

manufacturer, requires the operator to support more than 50 percent of the weight of the product.

2.8 MAXIMUM GOVERNED SPEED — The maximum speed an engine is capable of attaining as
limited by a governor or other means, and as set by the manufacturer.

2.9 NORMAL USE AND MAINTENANCE — Those actions performed in application of the product to its
intended purposes, or for the product’s continued operation, in accordance with the use and care
instructions provided by the manufacturer with each product.

2.10 OPERATING CONTROL — Any device necessary for operating the edger or edger-trimmer, such
as an engine-starting and-stopping control, a drive-engaging control, and a blade-angle adjustment.
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2.11 OPERATOR CONTROL ZONE - The area within which controls are accessible by an operator
standing in the operator zone. See Figure 2.1.
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Figure 2.1
Operator control zone?

[ ) —P

i

GA145-1

2 Sl values for tije dimensions in this figure are:

Dimension lehes Mittimeterd

A 74.0 1880
B 59.0 1500
C 18.7 475
D 10.0 254
E 50.0 1270
F 4.0 102
G 14.0 356
H 25 64

| 12.0 305
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2.12 OPERATOR ZONE — When the product is performing its intended function, the operator zone is
the space occupied by an operator having his hands on the handle or handles and his feet on the
ground. See Figure 2.2.
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Figure 2.2
Operator zone

HAND SUPPORTED

20 in o
(510 mm) CENTER

GROUND SUPPORTED

20 in

I (510 mmd

N yd

4a— 13 in—wt
(330 mr)

GA145-2

2 The center of the operator zone of a hand-supported portable edger is the point of intersection of two 13 in (330 mm) radius arcs
that are drawn, one from each handle, in a plane parallel to the supporting surface. For the purposes of this measurement, the top
center of the support handle is to be positioned 33.3 in (846 mm) above the supporting surface.


https://ulnorm.com/api/?name=UL 1602 2017.pdf

10 UL 1602 JANUARY 28, 2009

2.13 RIGHT, RIGHT HAND — LEFT, LEFT HAND — The designation that refers to the orientation of the
edger or edger-trimmer when the operator is in the operator zone, facing the intended direction of travel
of the product.

2.14 SUPPORT HANDLE — The handle of a hand-supported portable edger by which the operator
supports the greatest percentage of product weight. See 2.6.

3 Units of Measurement

3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

4 Componefits
4.1 Except afs indicated in 4.2, a component of a product covered by this standard shall comply with the
requirements| for that component. See Appendix A for a list of standards covering-compongnts generally
used in the products covered by this standard.

4.2 A compdnent is not required to comply with a specific requirement that;

a) Inpolves a feature or characteristic not required in the application of the comporient in the
produict covered by this standard, or

b)

s|superseded by a requirement in this standard.

4.3 A compdgnent shall be used in accordance with its.tating established for the intended|conditions of
use.

4.4 Specific gomponents are incomplete in construction features or restricted in performance capabilities.
Such components are intended for use onlycnder limited conditions, such as certain temperatures not
exceeding specified limits, and shall be used only under those specific conditions.

5 Undated References

5.1 Any undated reference toacode or standard appearing in the requirements of this starjdard shall be
interpreted a$ referring to the latest edition of that code or standard.
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CONSTRUCTION

6 General

6.1 Accessories provided or specifically recommended for use by the manufacturer shall be individually
evaluated with a product to determine that the product, when used with the accessory as directed by the
manufacturer, complies with the requirements in this standard.

7 Cutting Member

7.1 An edger-trimmer shall not employ a cutting member in which the operational plane is adjustable to

more than 11

0 degrees from the horizontal trimming position.

7.2 An edge

20 degrees ffom either side of the vertical edging position.

8 Protectio

8.1 Ferrous

protected against corrosion by galvanizing, plating, or a paint coating.

Exception Nd
surfaces afte
the product.

Exception Ng
of aluminum,

8.2 Ferrous
protected aga
is not prohibi

9 Fuel Tank

9.1 A fuel tg
Standard for

9.2 Afill ope

9.3 Strength
tank top shal

shall not employ a cutting member in which the operational plane is adjustable

h Against Corrosion

metal structural parts of the frame, including braces and the handle assen

. 1: Mating surfaces of parts are not required to be pratected if paint is applied
r assembly, provided such surfaces are not disassémbled in normal use and m

. 2: Metals that are inherently resistant to cotrosion, such as stainless steel and
are not required to be provided with additional protection against corrosion.

linst corrosion by galvanizing, plating, or painting of all surfaces. An external cg
ed from being applied over galvanizing or plating.

nk shall provideAfor*filling from a safety can that complies with the requirg
Metal Safety Gans; UL 30, or the equivalent.

ning of aduel tank shall have a minimum inside diameter of 0.72 in (18 mm).

bNiNgibs or depressions in ferrous-metal fuel tanks that are capable of trapping
not be more than 1/16 in (1.6 mm) deep.

to more than

bly, shall be

0 all exposed
aintenance of

certain alloys

sheet-metal guards over moving parts that are capable of causing injury to pefsons shall be

ating of paint

ments in the

water on the

9.4 A metal fuel tank shall be made of terneplate steel, aluminized steel, galvanized steel, aluminum, or
zinc alloy (see 9.5) or shall be provided with an inorganic coating on the inside and outside surfaces that
provides equivalent protection against corrosion.
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9.5 A metal fuel tank is not prohibited from being made of materials other than those mentioned in 9.4.
The materials of such a fuel tank shall be galvanically compatible and shall be provided with protection
against corrosion equivalent to the protection provided by the metals mentioned in 9.4. If the corrosion
resistance properties of the metal are not known, a sample shall be subjected to the corrosion test

described in 25.2.1 — 25.2.3 to determine whether it meets the intent of this requirement.

9.6 A nonmetallic fuel tank, and a fuel tank constructed of nonmetallic and metallic materials in

combination shall be resistant to the effects of:

a) Reference Fuel C (ASTM D471, Standard Test Method for Rubber Property — Effect of
Liquids);

b) Hfataging;

Resistance t(
9.7 If anon
exposure, th
Factors to be

a) E

b) P

c) Adverse effect of the paint on the plastic.

10 Fuel Ling

10.1 A flexiple fuel line shall comply.with the SAE Standard J30, Standard for Fuel and O

10.2 A rigid
shall have a

tubing shall h

shall have a

traviolet light if the nonmetallic surface is exposed to ultraviolet light during int

w temperature; and

used in the investigation are:
fectiveness of the paint in providing protectionagainst ultraviolet light;

brmanence and adherence of the paint inservice; and

10.1 effective January 15, 2010

Corrosion-resistant exterior coating equivalent to that afforded by paint.

ended use.

the effects of (a) — (d) is to be determined by the requirements-in 25.3.1 — 25(6.3. See 9.7.

etallic tank is provided with an exterior coating of paint fop protection against yltraviolet light
paint will be investigated to determine whether it mgets the intent of these fequirements.

| Hoses.

uel line shall be steel or seamless annealed copper tubing or the equivalent. Gopper tubing
wall thickness. of 0.032 plus 0.000 minus 0.003 in (0.81 plus 0.00 minus 0.08 mm). Steel
ave a wall thickness of 0.028 plus 0.000 minus 0.003 in (0.71 plus 0.00 minus (.08 mm) and
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11 Ignition Cable

11.1 Ignition cable provided with a product shall comply with the requirements for SAE Standard J2031,
High-Tension Ignition Cable.

11.2 If a product is not provided with either a dead-man control that opens the ignition circuit or a
centrifugal clutch, then the cable connection to the spark plug shall be readily accessible without the use
of a tool.

PROTECTION AGAINST RISK OF INJURY TO PERSONS

12 General

12.1 A prodyct shall be completely assembled before being shipped from the factoryjunless all of the
following conditions are met:

a) Other than as provided in 12.2, all parts required for assembly and.all‘parts necgssary for
the mpanufacturer’s intended operation of the product are provided in'one carton;

b) Intended assembly is accomplished without introducing a risk*ef fire, electric shack, or injury
to pefsons;

c) Clear and detailed assembly instructions are provided;vand

d) The product is marked in accordance with 27.3¢if'shipped with a required guard that is
detaghed.

12.2 A prodiict is not prohibited from being shipped from the factory in two cartons if |the following
conditions arg met:

a) All parts for assembly that are.necessary for the product to comply with the reqdiirements in
this gtandard are provided in the\two cartons;

b) Intended assembly is accomplished without introducing a risk of fire, electric shgck, or injury
to pefsons;

c) Clear and detailed assembly instructions are provided in both cartons; and
d) The product and its shipping containers are marked in accordance with 26.4.

12.3 A prodyct shall:

a) Be provided with at least three ground supports arranged in a triangular configuration in all
operational modes (curb attachments are not ground-supporting means); or

b) When tested as described in 12.4, not tip over on the side opposite the cutting member and
expose the rotating cutting member to operator contact.

Exception: A product having a dead-man control the cutting member of which has a stopping time of 3
seconds or less is not required to comply with this requirement.


https://ulnorm.com/api/?name=UL 1602 2017.pdf

14 UL 1602 JANUARY 28, 2009

12.4 For the test mentioned in 12.3(b), a product is to be placed on a horizontal concrete surface, and
started and adjusted to operate at the maximum cutting-member speed specified by the manufacturer.
The product is then to be released and left unattended.

12.5 Edges, projections, and corners of a product that are exposed to contact by the user in normal use
and maintenance shall be smooth and rounded, and not sufficiently sharp to constitute a risk of cut-type
injury to persons, when judged in accordance with the Standard for Test for Sharpness of Edges on
Equipment, UL 1439.

13 Enclosures and Guards

13.1 To reduce the risk of injury to the operator, pulleys and cutting members shall be provided with
guards or englosures that are aftached so that they are not 1o be removed without a tool,

Exception: Rope starter pulleys are not required to be provided with guards or enclosures

13.2 A guard or deflector shall be provided at each exposed pulley to reduce the risk of a hand or finger
being caught|between the pulley and belt on the side of the pulley where it is ¢capable of beirjg caught and
drawn in. Sugh a guard or deflector shall not allow the probe illustrated in Eigure 13.1 to confact the pulley
or the pinch |point of the pulley (point where the belt enters the pulley)-when the probe fis applied as
described in [13.3.

Figure 13.1
Finger probe
%in. %in.
HANDLE — (22mm) (12.7mm)
Y ~\
? el
JP— - 4 in, - -2 in.
8 " (102mm) (51mm)
(3.2mm)

PA210
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13.3 The probe mentioned in 13.2 is to be applied perpendicular to the plane of the pulley, and to any
potential depth with a force of 1 Ib (4.4 N) or less.

13.4 An opening in a guard or enclosure of a gear or chain on a ground-supported product and of a
hand-supported portable edger shall not allow the probe illustrated in Figure 13.1 to contact a moving part
that presents a risk of injury to persons when applied as described in 13.5. See 21.3.

13.5 The probe mentioned in 13.4 is to be applied to any potential depth through an opening with a force
of 11b (4.4 N) or less, and is to be rotated and positioned in all angles while inserted in the opening.

13.6 A product for which the distance D measured between the rearmost portion of the blade-tip circle (in
any operational mode) and the foremost portion of the handle (as illustrated in Figure 13.2) is less than
16 in (406 mfn) and a portable edger shall be provided with a guard, supplemented by oihdr parts of the
product as n¢cessary, such that when tested as described in 13.7 and 13.8, the foot probg illustrated in
Figure 13.3 i$ not able to be made to contact the cutting member in any operationalnode.

Figure 13.2
Distance between rear of rotating cutting member and foremost portion of hgndle

GA145-3
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Figure 13.3
Foot probe

- 1,97 Inches (50mm)

3.54 Inches (90mm) /\ /§\15 nehes
(8Omm)
~
9.33 Inches >>(

(237mm)
0.59 Inches \/ 50°
(15mm) 345 Inches / ’
‘ (80mm) 2,76<Inches
1.38 Inches (70mm)
(35mm) *
f 5.90 Inches |
(150mm) '
10.01 Inches
PA235A (254.2mm)

13.7 The fogt-contact probe test is to be conducted.with the product adjusted as follows:
a) Al|ground-supported product is to beplaced on a smooth, level surface.
b) Alhand-supported portable edger is to be placed on a smooth, level surface with the top
centgr of the support handle @lternately positioned at a height of 27.8 in (706 mm) gnd 33.3 in

(846 |[mm) (see Figure 13.4), and with the guiding handle in all positions of adjustment.

c) The product is to_be adjusted to the wheel height setting that will result in the mpst severe
test gonditions.

d) The cuttingimember is to be adjusted so that the blade-tip circle is tangent to the supporting
surfape.
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Figure 13.4
Foot contact test specifications for hand-supported portable edgers

CENTER®
¥

. |

RADIAL LINES FOR
\\f?F- FOOT PROBE
X APPLICATION
\:;?\\\

/

SUPPORT HANDLE
HEIGHT

—_ N

33.3 - 278 in
B46 - 706~ M)

~

BLADE-TIP
CIRCLE

GA145-4

@ Center of operator zone as specified in Figure 2.2.
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13.8 For a ground-supported product, the foot probe mentioned in 13.6 is to be applied at any angle on
the operator’s side, and moved forward in a direction parallel to the plane of the blade in the edging mode.
For a hand-supported portable edger, the foot probe is to be applied at any angle along any radial line
that passes through the center of the operator zone (see Figure 13.4). For all products, the sole of the
foot probe is to be maintained parallel to the supporting surface during the test.

13.9 A product shall be provided with a guard or guarding, which is not prohibited from being transparent,
that blocks the operator’s direct line of sight to the cutting member. The operator’s line of sight to the
cutting member is to be determined under the conditions described in 13.7 (except that a
ground-supported product provided with a handle adjustment is to be adjusted to the most severe
position), and is to be taken at any point within 10 in (254 mm) of either side of the center of the operator
zone and at any height 55 — 70 in (1400 — 1780 mm) above the supporting surface. The guard or guarding
shall block t%e operator’s direct line of sight 1o the cuffing member when the cuffing member is rotating

toward the operator within the 135 degree arc illustrated in Figure 13.5. Angle A of Figure Y13.5 describes
the 135 degree arc for a product in the edging mode; Angle B describes the 135 degree arc|for a product
in the trimmirlg mode. For bevel modes of operation, the 135 degree arc is revolved, about the line parallel
to the produdt’s intended direction of travel that also passes through the cutting-member’s akis of rotation
(line X of Fighre 13.5).

Exception: |A product is not required to be provided with a guard-or guarding if the maximum
cutting-member tip speed is not more than 430 surface ft/min (131 surface m/min ).
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Figure 13.5
Area for line-of-sight guarding

EDGING MODE

ege A OPERTORS

\ =y 3
> & \
4 - '\ LINE X
BLADE
—— ROTATION

SURFACE BEING EDGED

TRIMMING MODE

/ji ANGLE B

|
BLADE
ROTATION
Hk//rLINE X
MA
OPERATOR'S
SIDE

GA145-5
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13.10 A product in the edging mode shall be provided with a permanent guard as described in 13.11. A
debris deflector constructed of flexible material and having the dimensions described in 13.12 shall also
be included if discharge is toward the operator. See Figure 13.6.

Exception: A product that has a maximum cutting-member tip speed of not more than 430 surface ft/min

(131 surface m/min ) is not required to be provided with a guard.

Figure 13.6
Cutting-member guard and debris deflector for edging mode

‘\

110°
1 OPERATOR'S
! SIDE
i
i \ \ H
i GUARD
. DEBRIS
i % — |~ DEFLECTOR

GA145-6

13.11 The gliard required by.13.10 shall provide a minimum of 110 degrees of guarding, measured:
a) Afthe cuttingsmeans axis of rotation;

b) With the product height adjusted so that the cutting means, when vertical, is tangent to the
surfape-being edged; and

c) From a vertical line that passes through the cutting means axis of rotation towards the
operator’s side.

If the guard is adjustable, the guard shall provide the minimum 110 degrees of guarding in any position
of adjustment.
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13.12 The debris deflector required by 13.10 shall not be less than 4 in (102 mm) wide, measured
perpendicular to the intended direction of travel of the product, from the outside lip of the blade guard
toward the inside. The debris deflector shall trail on the ground when the product height is adjusted so

that the cutting means, when vertical, is tangent to the surface being edged. The debris deflector shall:

a) Have a minimum height equal to the lowest portion of the permanent blade guard;

b) Not contact the blade in any operational mode; and

c) Be located behind the blade guard.

13.13 The cutting-member guard required by 13.10 shall extend perpendicularly beyond the cutting

plane, and sk
14 Rotating

14.1 A user-
of rotation te

15 Handles

15.1 A grour]
product.

15.2 A hand

one for guidimg. See 21.3. The handles shall:

a) B
adjus

b) S
adjug

c) B

foremost portion of the-fiandle barrier is at least 16 in (406 mm), measured in a ho
plang.

For the purp
handle inters
blade-tip circ

all not include any openings In the top or rear sections facing the operaiors S
Parts

femovable rotating part, such as a cutting member, shall be assembled so tha
hds to tighten the means used to hold the rotating part in place.

d-supported product shall be provided with a handle,handles, or other means f
supported portable edger shall be provided with two separate handles, one fo
b fixed in position, except that the guiding handle is not prohibited from being

table through a distance of not morethan 12 in (305 mm);

brve as a barrier between the operator and the cutting member in all positions
tment; and

e located so that the.distance between the rearmost portion of the blade-tip ci

bses of this-requirement, the foremost portion of the handle barrier is the po
bcts a.fadial line drawn from the center of the operator zone to the rearmost
e.

ide.

the direction

br guiding the

I support and

ertically

of

rcle and the
izontal

nt where the
portion of the

15.3 A hand

g or hrandie-supporting structure of a ground-supported product statt ot bre

disengaged from the product when tested as described in 15.4.

k or become

15.4 The product is to be positioned on a horizontal supporting surface and restrained from movement at
the wheels. A static force of 50 Ibs (222 N) is to be applied for 1 minute to the rearward part of the handle
on the longitudinal centerline of the handle in a direction toward the front of the product and parallel to the
supporting surface.
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16 Controls

16.1 For a pull-cord or recoil-spring starter mechanism, the direction of pull as specified by the

manufacturer

shall be away from other parts of the product, such as the frame or handle.

16.2 A product shall be provided with either:

a)

A cutting-member clutch mechanism that disengages drive to the cutting member before the

lowest part of the cutting member is raised more than 3 in (76.2 mm) above ground level; or

b) A dead-man control that disengages drive to the cutting member when the actuating
mechanism is released.

If the produd
member at a

16.3 A shutg
stopping devi
to operate th

16.4 A mear
and the meal|
stop switch s

16.5 Eithert

shall be locafed in the operator control zone. See Figure 2.1.

16.6 A prodiyct having a cutting-member disengagement control that is not located within

control zone

a) T
oper
b) T

16.7 When t
in (9.5 mm) ¢

t is provided with a clutch mechanism, there shall be no provision for lockir
height where it is completely above ground level with the drive engaged:

ff control shall be provided to stop the engine. The shutoff control "shall be
ce, which brings the tool to a complete stop and does not depend-on sustained
b stopping device.

16.3 effective January 15, 2010
s to prevent starting of the engine shall be providegd-ifia one-touch stop devic

s shall require deliberate action by the operator ta/permit the engine to start up,
hall be used only with a pull-cord starter mechanism. See 31.5.

Added 16.4 effective January™15, 2010

e actuating mechanism of a cutting-member clutch, if provided, or the engine s

see Figure 2.1) shall have:

tor control zone (see. 16.6); and
he starting means located on the side opposite the cutting means.

bsted as @escribed in 16.8, a cutting member shall not retain sufficient force t
iameter.wooden dowel, after actuation of the:

g the cutting

fitted with a
manual effort

b is provided,
. A one-touch

hutoff control

the operator

e cutting-member-depth-control, engine shutoff, and engine choke located within the

b break a 3/8

a) E

ngine” shutoff;

b) Cutting-member disengagement control; or

c) Dead-man control.

Only a control located in the operator control zone shall be investigated to determine compliance with this
requirement. If all controls are located in the operator control zone, they shall be individually investigated

to determine

compliance.
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16.8 To determine compliance with the requirement in 16.6, a product is to be operated at no-load and
maximum governed speed in an ambient temperature between 50° and 104°F (10° and 40°C). After 30
minutes, the engine shutoff or cutting-member disengagement control is to be actuated. Five seconds
after actuation of the control for a ground-supported product, and three seconds after actuation for a
hand-supported portable edger, a 3/8-in (9.5-mm) diameter wooden dowel, held rigidly 6 in (152 mm) from
the tip, is to be inserted perpendicular to and within 1/2 in (12.7 mm) of the outside tip of the cutting
member.

17 Overspeed Protection

17.1 The engine shall be provided with a means of limiting engine speed such as a governor or basic
engine construction.

18 Engine Exhaust

18.1 The engine exhaust shall discharge at an angle not more than 15 degrees above the |horizontal.

19 Hot Surfaces

19.1 The engine shall be provided with shielding, guarding, or insulation-as necessary so {hat when the
product is tested as described in 19.2, no surfaces required to be(gontacted by the operator during
starting, stopping, or normal operation of the product (in accordance with the manufactur¢r's operating
instructions) Will attain a temperature of more than 150°F (65.6°C)

19.2 A prodyct is to be operated at no-load and maximuni-governed speed in an ambien
between 50° [and 104°F (10° and 40°C). After 30 minutes; with the engine still running, tem
to be measuted as described in 19.3 — 19.5.

temperature
peratures are

han 24 AWG
ruments shall
5 for special
prature tables
Standardized

19.3 Temp
(0.21 mm?)
be accurate
tolerances th
in the Stand
Thermocoupl

eJatures are to be measured by thefmocouples consisting of wires not larger t
nd not smaller than 30 AWG (005 mm?). The thermocouples and related inst
and calibrated. The thermocouple wire is to conform to the requirement
ermocouples as listed in the-Tolerances on Initial Values of EMF versus Temp
ard Specification and Temperature-Electromotive Force (emf) Tables for

s, ANSI/ASTM E230/E230M.

19.4 A thermocouple junctign,and adjacent thermocouple lead wire are to be in thermal coptact with the

surface of the¢ material, the.temperature of which is being measured. In most cases, therm
result from decurely taping or cementing the thermocouple in place. However, if a me
involved, braring or, soldering the thermocouples to the metal is not prohibited from being d

19.5 Whenegveryeferee temperature measurements are necessary, thermocouples consistir

bl contact will
al surface is
one.

g of 30 AWG

(0.05 mm?)
employed.

nt are to be
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20 Fuel Tank
20.1 If the fuel-line connection to the fuel tank leaks, the leakage shall not contact:

a)

Any surface on which exhaust gas is able to directly impinge;

b) Any surface capable of attaining a temperature of 800°F (427°C) or more during intended
operation; and

¢) Any uninsulated high-voltage component.

20.2 A product constructed such that the fuel tank to fuel cap seal is submerged, partially or completely,

during intend
the tank and
leakage of fu

20.3 Acap
total of ten ti
[b-in (1.13 N-

21 Impact T

21.1 The guard or guarding that is described in 13.11 provided for the cutting means, and

means provig
such that thq
material, the
described in

21.2 The ba
weighing 1.1

Ed use or storage shall be tested as described in 20.3. As a result of the tesj, 1
the cap shall not be stripped, and the assembly shall not be otherwise dama
el occurs.

or a fuel tank is to be screwed on (until the cap bottoms on the tank) and off t
mes. After this conditioning, the cap is to be screwed on and tightened with 3
m) and held for 1 minute.

pst

ed for such guarding, shall withstand the ball-impact test described in 21.2 wit

function of the part is affected. If the guard or mounting means is made d
ball-impact test is to be performed on the sample or samples that have been ¢
P1.5.

l-impact test is to be conducted wsing a 2-in (50.8-mm) diameter smooth
B Ibs (0.535 kg). If the component being tested has potential to be struck fro

sphere is to
suspended by a cord and allowed to falkfrom rest as a pendulum to strike the component. |
the vertical trpvel of the sphere is to he' 51 in (1295 mm).

21.3 A handrsupported portablevedger shall be subjected to the impact test described i
enclosure or jhandles are made“of nonmetallic material, the samples are to be conditioned
in 21.5 beforg being subjetted to the impact test. As a result of the test, the product shall not
rupture, or show otheradverse effects such that:

a) The enclosure no longer complies with the requirements in 13.4 and 13.5; or

he threads of
jed such that

he fuel tank a
torque of 10

Any mounting
hout cracking
f nonmetallic
pnditioned as

steel sphere
m above, the

e allowed to fall vertically from fest to strike the component. Otherwise, the sphere is to be

h either case,

n 21.4. If the
as described
break, crack,

b)

21.4 With reference to 21.3, the product is to be dropped twice on each handle, and on the enclosure with
the long axis horizontal, through a distance of 3 ft (914 mm) to strike a concrete surface. In the tests, three

different samples are not prohibited from being used, one for each set of impacts.
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21.5 The conditioning required by 21.1 and 21.3 is to consist of placing the product in an air-oven for 7
hours at a uniform temperature not less than 18°F (10°C) higher than the maximum operating temperature
of the material measured under normal operating conditions, and not less than 158°F (70°C). The
conditioned samples are not to be tested until they have returned to room temperature. See 21.6.

21.6 Upon removal from the oven mentioned in 21.5 and before being subjected to the impact test, no
sample shall show cracking or other deleterious effects from the oven conditioning, nor shall any sample
show distortion sufficient to impede the intended use of the product.

PERFORMANCE

22 Sudden Impact Test

22.1 No part| of the product shall break, loosen, or deform in a manner that introducesta risk of injury to
a person as @ result of the test described in 22.2.

22.2 The prdduct is to be positioned and operated at a maximum governed speed over or parallel to the
test fixture illpstrated in Figure 22.1. The test fixture is to be secured by resilient restraintg. The cutting
member is to| be positioned so that, when the rod is inserted into the rotating-cutting membgr, the portion
of the cuttingl member within 2 in (50.5 mm) of the tip will strike the exposed portion of the yod.
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Figure 22.1
Typical sudden-impact test fixture
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A. Floor level I. 4-in (102-mm) pipe
B. Blade height J. 3-in (76-mm) pipe
C. Release position of rod K. Spacer
D. Remote control release L. 2-in (51-mm) pipe
E. 1-in (25.4 mm) plate M. 1-in (25.4-mm) diameter SAE 1117 steel rod

F. 1-in (25.4 mm) thick hardened steel bushing, 1-1/8-in (28.6- N. Pin and washer
mm) diameter hole in center

G. Pin O. Compression spring
H. Chamfer
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23 Noise Level Test

23.1 The noise level from a product shall not exceed 100 decibels on the A scale with the microphone
located 66 in (1676 mm) above the ground, and 10 in (254 mm) to the right and left of the center of the
operator zone.

23.2 Measurements of sound level are to be made with instrumentation conforming with the International
Electrotechnical Commission Recommendation for Sound Level Meters, IEC 123. The test is to be

performed in

accordance with the following:

a) An operator is to be at the product control when readings are taken.

b) T

c) The sound-level meter is to be set on slow response.

he microphone Is 1o be mounted Independent of the equipment and operator.

d) Tlhe test site is to be a flat, open space free from any large reflecting_surfaces, [such as sign
boardls, buildings, or hillsides located within 100 ft (30.5 m) of the product being tegted. The
surfape of the test area shall be grass, approximately 2 in high.

e) Ambient sound level, including wind, is to be at least 10 decibels below that of the product
being tested.

f) The product is to be operated in a stationary positien at maximum governed spegpd and at no
load.

24 Out-of-Balance Test

24.1 If a par
in 24.2 and 2

24.2 The prqg
cause the p
magnitude of
the diameter

24.3 The prg
ceases to fur

of the product fractures, breaks, loosens, or deforms when subjected to the te
4.3, the product shall still complyywith the other requirements in this standard.

oduct to attain an unbalance of U in-ounces when operated at maximumn
unbalance (U) in ineh-ounces is to be calculated from the equation U = L%/618
of the blade-tip cirele’ in inches.

duct is to béroperated in the unbalanced condition described in 24.2 for 1 h
ction.

sts described

duct is to be unbalanced. by adding material to one end of the cutting memlper which will

speed. The
in which L is

our or until it
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25 Fuel Tank Tests

25.1 Overfill
25.1.1 When
a)

b)

test

tested as described in 25.1.2, overflow fuel from the fuel tank:

Shall not come in contact with:

1) Any surface on which exhaust gas is able to directly impinge;

Shall not collect on the product other than in strengthening ribs as described in 9.3; and

25.1.2 The product is to be placed on a horizontal concrete surface. The fueltank is then tq

by 5 oz (142
liquid is to be
product.

25.2 Corros

25.2.1 A me
1800 hours 4

2) Any surface affaining a temperature of 800°F (427°C) or more during; i1
operation; or

3) Any uninsulated part of the spark plug cable assembly.
g) of liquid within 5 seconds, introduced at the rate of 1 0z28.9 g) per sec
nonflammable and approximately the same viscosity as the-fuel intended to b

on test

al fuel tank, the corrosion resistance properties’of which are not known, shall
s described in 25.2.2 and 25.2.3. See 9.5.

25.2.2 The

the test method for Standard Practice for Operating Salt Spray (Fog) Apparatus, AST]

etallic specimen is to be supported vertically and exposed to salt spray (fog) a

tended

be overfilled
bnd. The test
e used in the

be tested for

5 specified by
I B117. The

apparatus used for salt-spray exposure is to(consist of a fog chamber, of which the interngl dimensions

are 48 in (1220 mm) long, 30 in (760 mm) wide, and 36 in (915 mm) high. The chamber is
solution resefvoir, a supply of conditioned compressed air, a dispersing tower for produci
specimen supports, provision for heating the chamber, and necessary means of control. T

tower is to
warmed, hu
in the form
chamber is ¢
on the cover
specimens a
chamber.

located in the center of the chamber and is to be supplied with salt solu

0 have a salt
ng a salt fog,
ne dispersion
tion and with

idified air at a pressure of 17 to 19 psig (115 to 130 kPa), so as to disperse th¢ salt solution

f a fine mist or,fog throughout the interior of the chamber. The temperaty
be maintained at 95 plus 2 minus 3°F (35 plus 1 minus 1.5°C). Condensate

re within the
laccumulation

of the chamber is not to drop on the specimens, and drops of the solution tha} fall from the

e not 10 be recirculated, and are to be removed through a drain located in th

e floor of the

25.2.3 The s

aitsotutiormistoconsistof 5 percent by weightof commorn satt(sodionrchitorid

) and distilled

water. The pH value of this solution as collected after spraying in the test apparatus is to be between 6.5

and 7.2, and

the specific gravity between 1.026 and 1.040 at 91.0 +1.8°F (35.0 £1.0°C).
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25.3 Reference fuel C

25.3.1 There shall be no evidence of softening or other deterioration after a fuel tank filled to capacity with
ASTM Reference Fuel C has been maintained at a temperature of 69.8°F (21.0°C) or higher for 30 days.

25.4 Heat aging test

25.4.1 The tensile strength of specimens of a nonmetallic fuel tank that have been subjected to
accelerated aging in accordance with 25.4.2 shall not be less than 70 percent of that obtained on unaged
specimens of the tank.

25.4.2 Type | specimens are to be cut from a tank and tested in accordance with the test method of the
Standard Tedt Method Tor Tensile Properiies of Plastics, ASTM D638. The specimens are, ¢ be prepared
for this test by:

a) Aging the specimens in a forced-draft air-oven for 1440 hours at 189°*2°F (879 £1°C); and
b) C

for at

pnditioning the specimens in an ambient of 73° £2°F (23° £2°C)"ahd 50 % relg
least 24 hours.

tive humidity

25.5 Low temperature test

25.5.1 When tested as described in 25.5.2 and 25.5.3:

a) Alfuel tank shall not leak; and

b) The mountings for the fuel tank shall not break or deform.

25.5.2 The
and the fill c4|
at minus 229
chamber, an(

uel tank is to be filled to capacity. with 75 percent glycol and 25 percent watgr by volume,
p is to be secured in position. The,product is then to be placed in a cold chamer maintained
+5°F (minus 30° +3°C) for.24 hours. The product is then to be removed from the cold
| subjected to the ball-impact'test described in 25.5.3 within 1 minute after removal from the

chamber.
25.5.3 The RQall-impact test is~t0-be conducted using a 2-in (50.8-mm) diameter smooth,| steel sphere
weighing 1.18 Ibs (0.535 kg). /f'the component being tested has potential to be struck from above, the

sphere is to Ipe allowed to'fall vertically from rest to strike the component. Otherwise, the sphere is to be

suspended b
the vertical tr

) a cord andallowed to fall from rest as a pendulum to strike the component. |
bvel of the 'sphere is to be 51 in (1295 mm).

h either case,
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25.6 Ultraviolet light test

25.6.1 A nonmetallic fuel tank that is exposed to ultraviolet light (unpainted or not otherwise provided with
a protective coating) during intended operation shall be conditioned for 720 hours as described in 25.6.2
and 25.6.3. As a result of the conditioning, the tensile strength of specimens cut from the fuel tank shall
not be less than 70 percent of that obtained on unexposed specimens. See 9.7.

25.6.2 The ultraviolet light is to be obtained from two stationary enclosed carbon-arc lamps. The arc of
each lamp is to be formed between two vertical carbon electrodes that are 1/2 in (12.7 mm) in diameter,
and located at the center of a revolvable vertical metal cylinder. The metal cylinder is to be 31 in (785 mm)
in diameter and 17-3/4 in (450 mm) in height. Each arc is to be enclosed with a No. 9200-PX clear
Pyrex-glass globe. The specimens are to be mounted vertically on the inside of the revolvable cylinder

facing the lar
per minute. A
as the cylind
water spray f
cylinder of th

25.6.3 After
be conditione

MARKING

26 General
26.1 A requ
paint-stencile
adhesive. Pr
Standard for
Mowers and

26.2 A prodd

a) N
respq

b) C
c) D

26.3 When t

(ps. The cylinder is to be continuously revolved around the stafionary Tamps 3

system of nozzles is to be provided so that each specimen, in turn, is spray
br revolves. Each operating cycle is to consist of exposing each specimen to
or 3 minutes and to the light only for 17 minutes. The air temperature Within
b apparatus during operation is to be 140 +9°F (60 +5°C).

Exposure to the ultraviolet light and water as described in 25.8.2, the tank spe
d for at least 24 hours at 73 £5°F (23 £4°C) and 50-% relative humidity.

ired marking shall be legible and readily)visible, and shall be molded,
d, stamped or etched on metal, or indelibly'stamped on pressure-sensitive labe
pssure-sensitive labels secured by adhesive shall comply with the require
Marking and Labeling Systems, UL 969, or the Consumer Turf Care Equipment
Ride-on Machines with Mowers Safety Specifications, ANSI B71.1.

ct shall be marked with the:

lanufacturer's namegtrademark, or other descriptive marking by which the org
nsible for the product is identified (See 26.3);

btalog numbér. or equivalent (other than as noted in 26.6); and
hte of manufacture (See 26.4).

ne manufacturer’s identification is in a traceable code, the product shall be idg

t 1 revolution
bd with water
the light and
the revolving

cimens are to

die-stamped,
Is secured by
ments in the
Walk-Behind

Anization

ntified by the

brand or trad

ermark owned by the private tabeter:

26.4 When the date of manufacture is abbreviated or in an established or otherwise coded form or in a
code affirmed by the manufacturer:

a) The date code shall not repeat in less than 10 years; and

b) The date code shall not require reference to the manufacturer’s records to determine when

the p

roduct was manufactured.
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26.5 If a manufacturer produces or assembles products at more than one factory, each finished product
shall have a distinctive marking by which it is identified as the product of a particular factory.

26.6 Each component of a product that is shipped in two cartons as specified in 12.2 shall be marked with
a separate catalog number. In addition, each component and its shipping carton shall be marked with the
following or equivalent information “For use with , Catalog No. .” The blanks are
to be filled in with the component name and component catalog number.

26.7 An accessory or the package containing it shall be marked with a catalog designation or the

equivalent.

26.8 All functions of an operating control on a product shall be clearly identified by a marking.

Exception:
not required

The functions of a momentary-contact operating control that is not able to be I

0 be identified by a marking.

27 Cautionary Markings

27.1 A cauti
operator’s po

27.2 In a ca
less than 3/3

27.3 If a pro
and permane
Risk of Injury

27.4 For eag
be provided t
from compon

a) O

bnary marking shall contrast with its background, be legible, and readily vis
sition, or from the position in which a specific risk is encountered.

Itionary marking, the words “CAUTION” "WARNING<or "DANGER” shall be
P in (2.4 mm) high.

juct is shipped from the factory with a requiréd-guard detached, the product s
ntly marked with the word, “"WARNING” and’the following or the equivalent: "T
, Do Not Operate Without Guards In Place. ”

h edger and edger-trimmer, cautionary markings as specified below, or the eq

ents where complete guarding defeats the utility of the product:

n-Off; Engine Shutoff Caontrol.

b) Fast-Slow; Engine Speed Control.

c) W
d D

e) R

ARNING — Use eye protection, rotating cutting member may throw objects.
rection (of) Cutting Member Rotation.

bad\Operator's Manual Before Use.

cked “on” are

ible from the

in letters not

hall be legibly
b Reduce the

bivalent, shall

D instruct the user as to the function of controls and the steps to take to reduce & risk of injury

f) CAUTION — To reduce the likelihood of contact with cutting member, stay away from this
opening.

g) CAUTION - To reduce the risk of fire, replace gasoline cap securely.

Exception: The marking described in (g) is not required to be included if, during intended use and
storage of the product, the fuel tank to fuel cap seal is not submerged.
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INSTRUCTIONS
28 General
28.1 A product shall be provided with legible:
a) Instructions pertaining to a risk of fire or injury to persons associated with use of the product;
b) Assembly instructions;
¢) Operating instructions; and
d) UFer-maintenance instructions (as applicable).
28.2 The insfructions mentioned in 28.1 shall be:
a) Infseparate manuals; or
b) Combined in one or more manuals provided the instructions pertaining to a risK of fire or
injury| to persons are emphasized and in a separate format distinguishing them from the rest of
the text.
28.3 The hdadings required by 29.2, 30.1, 31.2, and 32.2, and cautionary prefixes, such ag "CAUTION”

and "“DANGH
distinguish th

28.4 If the ¢
specified in 2
omitted, as a

28.5 Anillus
shall not repl

29 Instructipns Pertaining to aRisk of Fire or Injury to Persons

29.1 Instruct
and state the

29.2 The stafementVIMPORTANT SAFETY INSTRUCTIONS ” or the equivalent shall prec

instructions 1
shall either p

R” in 29.3 and 29.4, shall be entirely in upper, case letters or otherwise e
em from the rest of the text.

bnstruction of a product is such that the“text of instructions, other than cautio

9.3, 29.4, 31.3, and 32.3 is unnecessary or conflicting, the wording shall b
ppropriate.

ce the written instruction.

ons pertaining(to;a risk of fire or injury to persons shall warn the user of fore
precautions that shall be taken to reduce such risks.

hentioned in 29.3, and the statement “SAVE THESE INSTRUCTIONS ” or t
recede or follow the list. See 28.3.

mphasized to

hary prefixes,
b modified or

ration is not prohibited from\beihg used with a required instruction to clarify the intent, and

seeable risks

bde the list of
ne equivalent

29.3 The instructions pertaining to a risk of fire or injury to persons shall include the items in the following
list as applicable, and any other instructions that the manufacturer deems necessary for the product.

IMPORTANT SAFETY INSTRUCTIONS

DANGER — When using your edger or edger-trimmer, follow basic precautions, including the following:

a)

READ AND FOLLOW ALL INSTRUCTIONS - Read the instruction manual carefully. Be

thoroughly familiar with the controls and the proper use of the equipment. Know how to stop the
unit and disengage the controls quickly.
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