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PART 1 - ALL LAWN MOWERS

INTRODUCTION

1 Scope

1.1

to be employed in accordance with ANSI/NFPA 70.

These requirements cover cord-connected electrically operated lawn mowers rated 250 volts or less

1.2 These requirements also cover battery-powered lawn mowers as specified in Battery-Powered Lawn
Mowers, Supplement SA in this Standard.

1.3 These
ANSI/NFPA

1.4 These
mowers, sicK

1.5 In addi
with the Safe

1.6 Inthet
specific refe
reference, o
covered in th

2 Units of Measurement

21 Values
approximate

3 Referend

3.1 Anyun
interpreted a

ANSI Standards

ANSI/NFPA

requirements do not cover equipment for use in hazardous locations as)de
0.

equirements do not cover sulky-type lawn mowers, garden tractors _of their atts
le-bar mowers, robotic lawn mowers, or lawn mowers intended for.commercial U

ion to the requirements in this standard, a lawn mower shall"’comply with AN
ty Standard for Walk-Behind Power Lawn Mowers, 16 CFR’1205.

bxt, a requirement that applies only to a rotary or ‘ether type of lawn mower is i
rence in that requirement to the specific lawnsmower involved. Absence o
use of the term lawn mower, indicates that the'requirement applies to all of the
s standard.

stated without parentheses are-the requirement. Values in parentheses are €
information.

es

Hated reference to-a code or standard appearing in the requirements in this star
5 referring to the latest edition of that code or standard.

[0

fined in the ,
chments, flail
se.

51 B71.1, and

dentified by a
f the specific
lawn mowers

xplanatory or

dard shall be

National Electrical Code

ANSI B71.1

Safety Specification for Consumer Turf-Care Equipment — Walk-Behind Mowers and Ride-On Machines

with Mowers

ANSI B71.1

Safety Specification for Consumer Turf-Care Equipment — Walk-Behind Mowers and Ride-On Machines

with Mowers

ANS| Z221.21

a/CSA 6.5a

Automatic Valves for Gas Appliances
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ASTM Standards

ASTM E230/E230M
Tolerances on Initial Values of EMF versus Temperature tables in the Standard Specification and
Temperature-Electromotive Force (emf) Tables for Standardized Thermocouples

IEC Standards
IEC 61000-4-5

Electromagnetic Compatibility (Emc) — Part 4-5: Testing And Measurement Techniques — Surge Immunity
Test

IEC 61672-1
Electroacousiics — Sound Level Meters — Part 1: Specifications

IEC 61672-2
Electroacoustics — Sound Level Meters — Part 2: Pattern Evaluation Tests

NFPA Standards

ANSI/NFPA 70
National Electrical Code

UL Standards

UL 20
General-Use [Snap Switches

UL 44
Thermoset-Insulated Wires and Cables

UL 62
Flexible Cordk and Cables

UL 66
Fixture Wire

UL 83
Thermoplastig:Insulated Wires and Cables

UL 94
Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 157
Gaskets and Seals

UL 224
Extruded Insulating Tubing

UL 244A
Solid-State Controls for Appliances

UL 248-1
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Low-Voltage

UL 248-5
Low-Voltage

UL 310
Electrical Qu

UL 355
Cord Reels

Fuses — Part 1: General Requirements

Fuses — Part 5: Class G Fuses

ick-Connect Terminals

UL 429
Electrically

UL 486A-484
Wire Conned

UL 486C
Splicing Wirg

UL 486E
Equipment U

UL 496
Lampholders

UL 489
Molded-Casq

UL 498
Attachment R

489A
Circuit BreaH

UL 507
Electric Fans

UL 508

perated Valves
B
tors

Connectors

iring Terminals for Use with Aluminum and/or Copper‘Conductors

b Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures

Plugs and Receptacles

ers For Use in Communications Equipment

Industrial Control Equipment

UL 510

Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape

UL 514A

Metallic Outlet Boxes

UL 514C

Nonmetallic Outlet Boxes, Flush-Device Boxes and Covers

UL 514D
Cover Plates

for Flush-Mounted Wiring Devices
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UL 635
Insulating Bushings

UL 746A
Polymeric Materials — Short Term Property Evaluations

UL 746B
Polymeric Materials — Long Term Property Evaluations

UL 746C
Polymeric Materials — Use in Electrical Equipment Evaluations

UL 746D
Polymeric Mgterials — Fabricated Parts

UL 758
Appliance Witing Material

UL 773A
Nonindustrial|Photoelectric Switches for Lighting Control

UL 796
Printed-Wiring Boards

UL 810
Capacitors

UL 817
Cord Sets angl Power-Supply Cords

UL 873
Temperaturedindicating and — Regulating Equipment

UL 917
Clock-Operated Switches

UL 935
Fluorescent-llamp Ballasts

UL 943
Ground-Fault Circuit-Interrupters

UL 943B
Appliance Leakage-Current Interrupters

UL 969
Marking and Labeling Systems

UL 991
Tests for Safety-Related Controls Employing Solid-State Devices

UL 1004-1
Rotating Electrical Machines — General Requirements


https://ulnorm.com/api/?name=UL 1447 2020.pdf

MAY 12, 2020

UL 1447

13

UL 1004-2

Impedance Protected Motors

UL 1004-3
Standard for

UL 1004-7

Thermally Protected Motors

Electronically Protected Motors

UL 1029

High-Intensity Discharge Lamp Ballasts

UL 1053
Ground-Fau

UL 1059
Terminal Blo

UL 1077
Supplement

1090
Electric Snoy

UL 1283
Electromagn

1411
Transformer

UL 1412
Fusing Resis

UL 1434
Thermistor-T]

UL 1441
Coated Elecl

f Sensing and Relaying Equipment

Cks

ry Protectors for Use in Electrical Equipment

)y Movers

ptic Interference Filters

and Motor Transformers for Usé\in Audio-, Radio-, and Television-Type Appliang

tors and Temperature-Limited Resistors for Radio- and Television-Type Applian

ype Devices

rical Sleeving

es

res

UL 1446

Systems of Insulating Materials — General

UL 1557

Electrically Isolated Semiconductor Devices

UL 1565

Positioning Devices

UL 1577

Optical Isolators

UL 1642

Lithium Batteries
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UL 1699
Arc-Fault Circuit-Interrupters

UL 1977
Component Connectors for Data, Signal, Control and Power Applications

UL 1998
Software in Programmable Components

UL 2111
Protection for Motors

UL 2459
Insulated Multi-Pole Splicing Wire Connectors

UL 2595
General Requirements for Battery-Powered Appliances

4248-1
Fuseholders + Part 1: General Requirements

4248-9
Fuseholders 1 Part 9: Class K

UL 5085-1
Low Voltage fransformers — Part 1: General Requirements

UL 5085-2
Low Voltage Jransformers — Part 2: General Rurpose Transformers

UL 5085-3
Low Voltage Jransformers — Part 3: Class 2 and Class 3 Transformers

UL 60691
Thermal-Links — Requiremients and Application Guide

UL 8750
Light Emitting Diode (LED) Equipment For Use In Lighting Products

UL 60730-1
Electrical Controls for Household and Similar Use; Part 1: General Requirements

UL 60730-2-2
Standard for Automatic Electrical Controls for Household and Similar Use; Part 2 Particular Requirements
for Thermal Motor Protectors

UL 60730-2-6
Automatic Electrical Pressure Sensing Controls Including Mechanical Requirements

UL 60730-2-7
Electrical Controls for Household and Similar Use; Part 2: Particular Requirements for Timers and Time
Switches
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UL 60730-2-8
Electrically Operated Water Valves, Including Mechanical Requirements

UL 60730-2-9
Automatic Electrical Controls for Household and Similar Use; Part 2: Particular Requirements for
Temperature Sensing Controls

UL 60730-2-15
Automatic Electrical Controls for Household and Similar Use; Part 2: Particular Requirements for
Automatic Electrical Air Flow, Water Flow and Water Level Sensing Controls

UL 61800-5-
Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements — Electrjcal, Thermal,
and Energy

IEC 61000-415
Electromagngtic Compatibility (EMC) — Part 4-5: Testing and Measurement Téchniques — Syrge Immunity
Test

4 Glossary
4.1 Forthe|purpose of this Standard the following definitions apply.

4.2 ACCESSIBLE PART — A part located so that it can be contacted by a person, either|directly or by
means of a pprobe or tool, or so that it is not recessed the required distance behind an ppening. See
Section 7, Agcessibility of Live Parts.

4.3 APPLIANCE - A single-outlet, female contact device for attachment to a flexible cord as part of a
detachable power-supply cord to be connected'to an appliance inlet (motor attachment plug).

4.4 APPLIANCE INLET (Motor Attachment Plug) — A male contact device mounted on an end product
appliance to|provide an integral blade configuration for the connection of an appliance cqupler or cord
connector.

4.5 APPLIANCE (FLATIRON) PLUG — An appliance coupler type of device having a cord guard and a
slot configuration specified for use with heating or cooking appliances.

4.6 BASIC|[INSULATION — The insulation applied to live parts to provide basic protection against electric
shock.

4.7 BLADE - Any rigid or semi-rigid device or means that is intended to cut grass during mowing
operations and includes all blades of a multi-blade mower.

4.8 BLADE-TIP CIRCLE — The path described by the outermost point of the blade as it moves about its
axis.

4.9 CATCHER ASSEMBLY — A part or combination of parts on a lawn mower that provides a means of
collecting grass clippings and debris.

410 COMPONENT — A device or fabricated part of the appliance covered by the scope of a standard
dedicated to the purpose. When incorporated in an appliance, equipment otherwise typically field installed
(e.g. luminaire) is considered to be a component. Unless otherwise specified, materials that compose a
device or fabricated part, such as thermoplastic or copper, are not considered components.
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4.11 CONTROL, AUTOMATIC ACTION — A control in which at least one aspect is non-manual.

4.12 CONTROL, AUXILIARY - A device or assembly of devices that provides a functional utility, is not
relied upon as an operational or protective control, and therefore is not relied upon for safety. For example,

an efficiency control not relied upon to reduce the risk of electric shock, fire, or injury to persons during
normal or abnormal operation of the end product is considered an auxiliary control.

4,13 CORD CONNECTOR - A female contact device wired on flexible cord for use as an extension from
an outlet to make a detachable electrical connection to an attachment plug or, as an appliance coupler, to

an equipment inlet.

414 CONTROL;

control.

4.15 CONT
regulates the
thermal cutod
persons, is
controls".

416 CONT
reduce the r

MANUAL

or rest the

ROL, OPERATING — A device or assembly of devices, the operationiof wh
t/limiter or another layer of protection would mitigate the risk of electric shock, fir

onsidered an operating control. Operating controls are also, referred to a

ROL, PROTECTIVE — A device or assembly of devices{the operation of which i
sk of electric shock, fire or injury to persons during normal and reasonabl

abnormal opgration of the appliance. For example, a thermal cutout/limiter, or any other

relied upon fq
also referred
control/circuit

4.17 CONT
deviation and
or operating s

418 CONT
deviation and
or operating §

419 CUTTI
of a lawn moV

420 CUTTI
mower, the
the mower.

4.21

r normal and abnormal conditions, is considefedra protective control. Protectivg
to as "limiting controls" and "safety confrols".
the protective functions are verified undér:normal and single-fault conditions of

ROL, TYPE 1 ACTION — The actuation of an automatic control for which the n
the drift (tolerance before and after certain conditions) of its operating value, of
equence have not been declared and tested under this Standard.

ROL, TYPE 2 ACTION ~The actuation of an automatic control for which the m
the drift (tolerance before and after certain conditions) of its operating value, oq
equence have been‘declared and tested under this Standard.

ING HEIGHT-+The vertical distance between the blade-tip circle and the suppd
ver.

GWIDTH - For a smgle -blade mower, the diameter of the blade -tip circle. For

A _device that rnqllirne direct-human-interaction-to—activate

end product during normal operation. For example, a thermostat).the failurg

ich starts or
of which a
e, or injury to

5 "regulating

s intended to
y anticipated
control/circuit

controls are

During the evaluation of the protective

the control.
anufacturing

erating time,

anufacturing
erating time,

rting surface

A multi-blade

when the actuating force supplied by the operator is removed.

ard direction of

DEAD-MAN CONTROL — An operator control designed so that it will automatically interrupt power

4.22 DEFORM - Any visible alteration of shape or dimension of a body caused by stresses induced by
external forces.

4.23 DOUBLE INSULATION - An insulation system comprised of both basic insulation and
supplementary insulation, with the two insulation systems physically separated and arranged so that they
are not simultaneously subjected to the same deteriorating influences — temperature, contaminants, and
the like — to the same degree. See Figure 4.1.
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Figure 4.1

Examples illustrating 4.23

ARMATURE
CONDUCTOR

SLOT LINER
(BASIC INSULATION)

SHAFT

INSULATION ARMATURE

| AMINATION

SLEEVE

A— CONSIDERED TO CONSTITUTE DOUBLE INSULATION

ARMATURE /SLOT LINER
CONDUCTOR (TWO LAYERS)

CCSTTOSSSS
)}‘///I////,)),,'

SHAFT ARMATURE

LAMINATION

B— NOT CONSIDERED TO CONSTITUTE DOUBLE INSULATION

S0723A

4.24 ENCLPSURE — That portion of the lawn mower that:

a) Renders inaccessible all orzany part that may otherwise present a risk of electric s

to persons; or

b) Rgduces the propagation of flame that may be initiated by electrical disturban

within.

4.25 GUARD — A part or an assembly provided for shielding an area that would otherwig
risk of electrif shack.or injury to persons.

4.26 LEAKAGE CURRENT — All current or currents including capacitively-coupled currents

hock or injury

Ces occurring

e introduce a

5, that may be

conveyed between exposed conductive surfaces of a lawn mower and ground or other exposed
conductive surfaces of the lawn mower.

4.27 LIVE PART — A part electrically energized with respect to earth or energized with respect to some

other part.

4.28 MAXIMUM OPERATING SPEED - The maximum revolutions per minute (rpm) obtainable by the
motor under the conditions of the particular test where the term is used. For a cord-connected mower, it is
the speed attained when the mower is energized from a 120V, (or 240V if applicable), 60Hz supply source
with any blade speed controls set at maximum. For a battery-powered mower it is the speed attained after
the battery has been fully charged in accordance with the mower manufacturer's instructions.

4.29 MINOR DIMENSION OF AN OPENING - The diameter of the largest cylindrical probe having a
hemispherical tip that can be inserted through the opening with a force of 5 pounds (22.2 N).
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4.30 MOTOR - A power-producing machine that converts electrical energy into mechanical energy.

4.31 NORMAL STARTING MEANS - The primary mechanism intended to be actuated by the operator to
start a mower's motor.

4.32 OPERATING CONTROL ZONE - The space enclosed by a cylinder with a radius of 15 inches (380
mm) having a horizontal axis that is:

a) Perpendicular to the fore-aft centerline of the mower; and

b) Tangent to the rearmost part of the mower handle, extending 4 inches (102 mm) beyond the
outermost portion of each side of the handle. See Figure 4.2.

Figure 4.2

Operating control zone

Aiﬂp\ﬁ -3

&

T__~ I_____I_____|4INCHESO
T T | T

CYLINDER AXIS TO BE
TANGENT TO REARMOST
PART OF MOWER HANDLE
]

SB1870

4.33 OPERATOR CONTROL - Any device necessary for operating a lawn mower including a drive-
engaging control, a movable-guide control, a drive-speed changing control, and a deflector control.

4.34 OPERATOR ZONE - The space enclosed by a cylinder, from ground to 6 feet (1.63 m) above
ground, with a radius of 20 inches (508 mm), having a vertical axis that is:

a) Located 13 inches (330 mm) behind the handle assembly when adjusted to the most
unfavorable position; and

b) Centered on the fore-aft centerline of the cutting width. See Figure 4.3.
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Figure 4.3

Operator zone

L~ 20 INCH (508mm) RADIUS

13 INEHES (330mm)
S3686

435 REELTYPE MOWER — A lawn mower that cuts grass by rotating one or more helically formed
blades abouf a horizontal axis to provide a shearing action with a stationary cutter bar or bed knife.

4.36 REINFORCED INSULATION — An improved basic insulation with such mechanical gnd electrical
qualities that it, in itself, provides the same degree of protection against electric sho¢k as double
insulation. It[may consist of-one’ or more layers of insulating material. It is acceptable in place of double
insulation only in accordance-with the Exception to 70.1.

4.37 ROBQTIC LAWN MOWER — An unattended lawn mower that operates automatically.

4.38 ROTARY)MOWER - A lawn mower in which one or more cutting blades rotate in| essentially a
horizontal plane about at feast one verticat axis.

4.39 SUPPLEMENTARY INSULATION — An independent insulation provided in addition to the basic
insulation to protect against electric shock in case of mechanical rupture or electrical breakdown of the
basic insulation. An enclosure of insulating material may form a part or the whole of the supplementary
insulation.

440 SWING-OVER HANDLE - A handle that pivots from one end of a lawn mower to the other about a

horizontal axis to allow reversing the direction of travel of the lawn mower without turning the lawn mower
around.

4.41 WALK-BEHIND LAWN MOWER - A grass-cutting machine that:

a) Is either pushed or self-propelled;
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b) Has

a minimum cutting width of 12 inches (305 mm);

¢) Employs a motor as the power source; and

d) Is controlled by an operator walking behind the mower.

CONSTRUCTION

5 Compone

5.1 General

nts

51.1 Acom
a) Cor
b) Be
c)Be
d) Ada

e) Not

Exception Ng
specific comg

a) Invi
produ

b) Is s

c)lss

Exception No
5.2-5.23 is

a) The

b) The

ponent of a product covered by this Standard shall:
hply with the requirements for that component as indicated in 5.2 — 5.23;
ised in accordance with it's rating established for the intended conditions of use

ised within its established use limitations or conditions of acceptability;

onent requirement that:

plves a feature or characteristic not réquired in the application of the comg
Ct;

Liperseded by a requirement in this Standard; or

eparately investigated when-forming part of another component, provided the (
used within its established ratings and limitations.

acceptable if;

itionally comply with the applicable requirements of this end\product Standard; 3

contain mercury.

. 1: A component of a product covered by this"Standard is not required to ¢

2: A component that complies with a UL component standard other than thos

componént-also complies with the applicable component standard specified in

component standard:

nd

omply with a

onent in the

tomponent is

b specified in

N
o
@

ANSI/NFPA

43/ o rHN) NN oy HA ol at 4 oo Learaatat
l/ o LUITIOAtiovre wWilrt turre allI'JabILy drTu Uveruurterit JrutCuliivrr TCYUITCTTTCTINS 1T

70, where appropriate;

2) Considers long-term thermal properties of polymeric insulating materials in accordance

with UL 746B; and

3) Any use limitations of the other component UL standard is identified and
accommodated in the end use application. For example, a component used in

appropriately
a household

application, but intended for industrial use and complying with the relevant component

standard may assume user expertise not common in household applications.

5.1.2 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall comply additionally with the requirements of the applicable UL standard that cover devices
that provide those functions.
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Exception: Where these other functions are not required for the application and not identified as part of
markings, instructions, or packaging for the appliance, the additional component UL standard need not be
applied.

5.1.3 A component not anticipated by the requirements of this Standard, not specifically covered by the
component standards in 5.2 — 5.23, and that involves a risk of electric shock, fire, or personal injury, shall
be additionally investigated in accordance with the applicable UL standard, and shall comply with
Components — General, Section 5.1 (b) — (d).

514 With regard to a component being additionally investigated, reference to construction and
performance requirements in another UL end product standard is appropriate where that standard
anticipates normal and abnormal use conditions consistent with the application of UL 1447

5.2 Attachment plugs, receptacles, connectors, and terminals

5.2.1 Attac
appliance (flg

hment plugs, receptacles, appliance couplers, appliance inlets (motorattachme
tiron) plugs, shall comply with UL 498. See 5.2.8.

nt plugs), and

Exception N¢. 1: Attachment plugs and appliance couplers integral to cord.sets or power suf
investigated [n accordance with UL 817, and need not comply with UL 498.

bply cords are

Exception N
Section 13, L

5.2.2 Quich

D. 2: A fabricated pin terminal assembly need not comply with UL 498, if it
ive Parts; Section 15, Electrical Insulation; and Section 22, Spacings, of this Sta

-connect terminals, both connectors and-tabs, for use with one or two 22 — 10

conductors, having nominal widths of 0.110, 0.125, 0:187, 0.205, and 0.250 inch (2.8, 3.2, 4.8

mm), intende
appliance, sh

Exception: @
insertion-with

5.2.3 Singl
between ele

d for internal wiring connections in appliances, or for the field termination of con
all comply with UL 310.

ther sizes of quick-connect-terminals shall be investigated with respect to ¢
drawal, temperature rise; and all tests shall be conducted in accordance with Ul

e and multi-pole connectors for use in data, signal, control and power applicatig
ctrical equipment,_and that are intended for factory assembly to copper or

conductors, ¢r for factory assembly to printed wiring boards, shall comply with UL 1977. See |

524 Wire

5.2.5 Splici

connectors shall comply with UL 486A-486B.

ng wire connectors shall comply with UL 486C.

complies with
ndard.

AWG copper
,5.2,and 6.3
ductors to the

rimp pull out,
L 310.

ns within and
copper alloy
b.2.8.

5.2.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with UL 2459. See 5.2.9.

5.2.7 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with UL 486E.

5.2.8 Terminal blocks shall comply with UL 1059, and if applicable, be suitably rated for field wiring.

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059, if
the part complies with the requirements of Flexible Cord, Section 12.3; Section 13, Live Parts; Section 15,
Electrical Insulation; and Section 22, Spacings, of this end product Standard. This exception does not
apply to protective conductor terminal blocks.
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5.2.9 Female devices (such as receptacles, appliance couplers, and connectors) that are intended, or
that may be used, to interrupt current in the end product, shall be suitably rated for current interruption of
the specific type of load, when evaluated with its mating plug or connector. For example, an appliance
coupler that can be used to interrupt the current of a motor load shall have a suitable horsepower rating
when tested with its mating plug.

5.3 Batteries

5.3.1 Rechargeable lithium ion (Li-ion) cells shall comply with the requirements for secondary lithium

cells specified in UL 1642.

5.4 Boxes gndraceways

5.4.1 Electr

Wiring Metho

UL 514A, UL
the requireme

5.5 Capacifors and filters

5,51 Thec
is considered

5.5.2 Elect
considered to

5.6 Control
5.6.1

5.6.1.1 Aux
Standard and

5.6.1.2 Opd
requirements
Product Test

5.6.1.3 Ops
deviation or @

Generral

cal boxes and the associated bushings and fittings, and raceways, of the type
ds and Materials of ANSI/NFPA 70 and that comply with the relevant,UL stand
514C, and UL 514D) and Components — General, Section 5.1, are cdnsidered g
nts of this Standard.

bmponent requirements for a capacitor are not specified. A capacitor complying
to fulfill the requirements of 20.1.

romagnetic interference filters with integral“enclosures that comply with U
fulfill the requirements of 20.1.

iliary controls shall be (evaluated using the applicable requirements of this
the requirements in Section 18, Controls — End Product Test Parameters.

rating (regulating)’controls shall be evaluated using the applicable compon

Parameters, unless otherwise specified in this end product Standard.

rating.Controls that rely upon software for the normal operation of the end p
rift 'of the control may result in a hazard, such as a speed control unexpectedly

5 specified in

ard (such as

comply with

with UL 810

L 1283 are

end product

ent standard

specified in 5.6.2 — 5.6.7, and if applicable, the requirements in Section 18, Controls — End

oduct where
changing its

output, shall

omply with Ut 991, 0L 1998; andfor U 60730-1

5.6.1.4 Protective (limiting) controls shall be evaluated using the applicable component standard
requirements specified in 5.6.2 — 5.6.7, and if applicable, the parameters in Section 18, Controls — End
Product Test Parameters, unless otherwise specified in this end product Standard.

5.6.1.5 Solid-state protective controls that do not rely upon software as a protective component shall
comply with one UL 991, and/or UL 60730-1, except the Controls Using Software.

5.6.1.6 Protective controls that rely upon software as a protective component shall comply with UL 991,
UL 1998 and/or UL 60730-1.

5.6.1.7 An electronic, non-protective control that is simple in design need only be subjected to the
applicable requirements of this end product Standard. A control that does not include an integrated circuit
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or microprocessor, but does consist of a discrete switching device, capacitors, transistors, or resistors, is
considered simple in design.

5.6.2 Electromechanical and electronic controls

5.6.2.1 A control, other than as specified in 5.6.2 — 5.6.7, shall comply with UL 244A, UL 873 or UL
60730-1.

5.6.3 Liquid level controls

5.6.3.1 A liquid level control shall comply with UL 244A, UL 873, UL 508, UL 60730-1, and UL 60730-2-
15.

5.6.4 Motor and speed controls

5.6.4.1 A cpntrol used to start, stop, regulate or control the speed of a motor shall comply yith UL 244A,
UL 873, UL 508, UL 61800-5-1, or UL 60730-1.

5.6.5 Pressgure controls

5.6.5.1 A pfessure control shall comply with UL 873, UL 508 or UL[,60730-2-6.
5.6.6 Temperature controls

5.6.6.1 A tgmperature control shall comply with UL 244A, UL 873, or UL 60730-1 and UL 6(730-2-9

5.6.6.2 A tgmperature positive temperature coefficient (PTC) or a negative temperature cogfficient (NTC)
thermistor, that performs the same function @s an operating or protective control shall comply with UL
1434.

5.6.6.3 A thermal cutoff shall comply.with UL 60691.
5.6.7 Timef controls
5.6.7.1 Atimer control shall comply with UL 244A or UL 60730-1, and UL 60730-2-7.

5.7 Cords,|cables;and internal wiring

57.1 A cordsetor powWer s\ |pn|\J/ cord-shall r‘nmply with UL 817

5.7.2 Flexible cords and cables shall comply with UL 62. Flexible cord and cables are considered to fulfill
this requirement when preassembled in a cord set or power supply cord complying with UL 817.

5.7.3 Internal wiring composed of insulated conductors shall comply with UL 758.

Exception No. 1: Insulated conductors need not comply with UL 758, if they comply with UL 44, UL 83, UL
66 or the applicable UL standard for other insulated conductor types specified in Wiring Methods and
Materials of NFPA 70.

Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located in a low-voltage circuit not involving the risk of fire or personal injury need not comply with UL
758.
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5.8 Cordreels

5.8.1

A cord reel shall comply with special use cord reel requirements of UL 355.

5.9 Film-coated wire (magnet wire)

5.9.1
specified.

The component requirements for film coated wire and Class 105 (A) insulation systems are not

5.9.2 Film-coated wire in intimate combination with one or more insulators, and incorporated in an
insulation system rated Class 120 (E) or higher, shall comply with the magnet wire requirements in UL

1446.

5.10 Gaskets, seals and tubing

5.10.1 Gas
shock, injury

5.11 Groun
511.1 Grou
943. The foll
instruction in
operation.”

5.11.2 Appl

with UL 9438

GFCL.

511.3 Equ
requirements

5.11.4 Arcf

5.11.5 Leal
appliance sha

5.12 Insula

5.12.1

ets, o-rings, seals, and tubing the failure of which would increasevthe risk of
0 persons, or other hazards shall comply with UL 157.

d-fault, arc-fault, and leakage current detectors / interrupters

hd-fault circuit-interrupters (GFCI) for protection againstelectrical shock shall co
bwing statement, or equivalent, shall be included<as a marking near the GH
the manual: “ Press the TEST button (then RESET button) every month to g

ance-leakage-current interrupters (ALCLI) for protection against electrical shock
. An ALCI is not considered an acceptable substitute for a GFCl when NFPA ]

pment ground-fault protective devices shall comply with UL 1053, and th
of UL 943.

pult circuit-interrupters (AFCI) shall comply with UL 1699.

age-current ‘detector-interrupters (LCDI) and any shielded cord between th
[l complywith UL 1699.

lion systems

fire, electric

mply with UL
Cl, or as an
ssure proper

shall comply
0 requires a

e applicable

e LCDI and

comply with UL 1446.

Materials used in an insulation system that operates above Class 105 (A) temperatures shall

5.12.2 All insulation systems employing integral ground insulation shall comply with the requirements

specified in U

L 1446.

5.13 Light sources and associated components

5.13.1

Lampholders and indicating lamps shall comply with UL 496.

5.13.2 Lighting ballasts shall comply with UL 935 and UL 1029.

Exception No. 1:

standard are

Ballasts forming part of a luminaire that complies with the applicable
considered to comply with this requirement.

UL luminaire
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Exception No. 2: Ballasts for other light sources shall comply with the appropriate UL standard.

5.13.3 Light emitting diode (LED) light sources shall comply with UL 8750.

Exception No. 1: LED light sources forming part of a luminaire that complies with an appropriate UL
luminaire standard are considered to fulfill this requirement.

Exception No. 2:

Individual LED light sources mounted on printed-wiring boards and

intended for

indicating purposes need not comply with UL 8750, but shall comply with the applicable requirements of
this end product Standard.

5.14 Marki

5.14.1
conditions.

Exception: A
this Standard

ng-ancHabeling-systems

A nmarking and labeling system shall comply with UL 969, under the specified g¢nvironmental

marking or labeling system that complies with Section 44, Permanency of Matking Tests, of

is considered to fulfill the requirement.

5.15 Motors and motor overload protection

5.15.1

51511 G
specified in (
1 HP (typical
NEMA frameg)

51512 M
requirements

51513 C
with the req
Motors, Sect

51514 M
accordance

Genleral

bneral-purpose type motors having a NEMA frame size shall comply with the
beneral-Purpose Type Motors, Section 5.15:2. This includes fractional HP moto
y NEMA frame sizes 42, 48, or 56), and.integral HP motors rated 1 HP and gre
sizes 140 — 449T).

btors not enclosed, or partially enclosed, by the end product enclosure shall cg
specified in General-Purpose" Type Motors, Section 5.15.2.

pbmponent type motaors completely enclosed within the end product enclosure

requirements
rs rated up to
ater (typically

mply with the

shall comply

lirements specifiediin General-Purpose Type Motors, Section 5.15.2 or Component Type

on 5.15.3.

btors located*in a low voltage circuit are evaluated for the risk of fire and pers
vith thelapplicable requirements of this end product Standard.

onal injury in

5.15.1.5 L¢w voltage component fans that comply with UL 507, are considered to comply with the

requirements of Section 4.16, Motors, of this Standard.

5.15.2 Gen

5.15.2.1

eral-purpose type motors

A general-purpose type motor shall comply with UL 1004-1.

5.15.3 Component type motors

5.15.3.1

Component type motors shall comply with either 5.15.3.2 or 5.15.3.3.

5.15.3.2 The motor shall comply with UL 1004-1 except as noted in Table 5.1.
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Table 5.1
Superseded requirements

UL 1004-1 Exempted Requirement

Superseded by UL 1447 Requirements

Section 6, Current and Horsepower Relation

31.3

Section 15, Cord-Connected Motors

Section 12, Supply Connections

Section 17, Fac

tory Wiring Terminals and Leads

Section 14, Internal Wiring

Section 22, Electrical Insulation

Section 15, Electrical Insulation

Section 28, Non-Metallic Functional Parts

Section 6, Frame and Enclosure
Section 15, Electrical Insulation
Section 4.16, Motors

7.2, Solid-State

Controls

Controls, Section 5.6

9.1.4, Non-met:

hllic enclosure thermal aging

Polymeric Enclosures, Section 6.3

9.2 - 9.4, Moto

enclosure

Section 4.16, Motors

Sections 10 an

11, Grounding

Section 23, Grounding

Section 12, Ver
openings are o

tilation Openings: only applicable where the
surfaces considered to be the appliance

Section 4.16, Motors
Section 7, Accessibility of Live Parts

enclosure.
Section 13, Acdessibility of Uninsulated Live Parts, Film-Coated | Section 4.16, Motors
Wire, and Moving Parts Section 7, Accessibility of Live Parts

Section 14, Pro|

ection Against Corrosion

Protection Against Corrosion, Section 6.5

Available fault g
capacitors, 26.4

urrent ratings for motor start and running
: not applicable for cord and plug connected

Section 20, Capacitors

Mounting and B
performance te

lectrolytic Capacitor Tests, respectively), the
6ts in UL 1004-1 are not applicable

appliances.

Section 27, Switch, is not applicable to centrifugal starting Section 17, Switches and Controls
switches

With the excepfion of Sections 35 and 40 (Resilient Elastomer All applicable performance tests

Only the followi
1004-1 are app
rated voltage; r
than 1; and mu
permanent-spli
amperes and h

hg marking requirements specified in'43.1 of UL
icable: manufacturer’'s name or-identification;
hted frequency; number of phases if greater
ti-speed motors, other than a shaded-pole or a
-capacitor motor, shall be-marked with the
rsepower at each speed

Section 50, Markings — General

5.15.3.3 Th
Section 5.1, t
tested in conj

e motor shall'\comply with the applicable component requirements in Componen
he following construction requirements, and the applicable performance require
Linction with the end-product), of this end-product Standard:

ts — General,
ments (when

a) Pro

b) Internal Wiring, Section 14;

c) Electrical Insulating, Section 15;

d) Motors, Section 4.16;

e) Capacitors, Section 20;

f) Spacings, Section 22; and

g) Grounding, Section 23.
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5.15.4 Motor overload protection

5.15.4.1
a) UL
b) UL

2111;

1004-3; or

Thermal protection devices integral with the motor shall comply with one of the following:

c) UL 60730-1; and UL 60730-2-2; in conjunction with UL 1004-3, (to evaluate the motor-protector

comb

5.154.2 Im

ination).

pedance protection shall comply with UL 2111 or UL 1004-2

5.15.4.3 El

5.154.4 E»
the following

a) Ul
comp|
safety

b) UL
softw

c) UL

Exception: (
circuit if ther

electronic cifcuit rendered ineffective; compliance with the applicable requirements of this

Standard is |

5.16 Overdurrent protection

5.16.1 Fus
fuses that co
requirement.

5.16.2 Fusg¢holders-shall comply with UL 4248-1, and the applicable Part (e.g. UL 4248-9).

5.16.3 Circ

bctronic protection integral to the motor shall comply with UL 1004-7.

cept as indicated in 5.15.4.3, electronically protected motor circuits shall comp
(see Motor and Speed Controls, Section 5.6.4, for basic control requirements):

L 991. When the protective electronic circuit is relying upon software as
pnent, it shall comply with the requirements in UL 1998. If software is relied upo
function, it shall be considered software Class 1;

60730-1; If software is relied upon to performsa“safety function, it shall b
bre Class B; or

61800-5-1.

ompliance with the above standards-is not required for an electronically prq
P /S no risk of fire, electric shock, orcasualty hazard during abnormal testing V

hen required.

bs shall comply with*UL 248-1; and the applicable UL 248 Part (e.g. UL 248-5
mply with UL 248-1 and another applicable UL standard for fuses are considere

ly with one of

a protective
N to perform a

e considered

tected motor
ith the motor
end product

. Defined use
d to fulfill this

itbreakers shall comply with UL 489

Exception: Circuit breakers used in telecommunications circuitry that comply with UL 489A, need not
comply with UL 489.

5.16.4 Circuit breakers having integral ground fault circuit interrupter capability for protection against
electrical shock shall additionally comply with UL 943.

5.16.5 Supplementary protectors shall comply with UL 1077.

5.16.6 Fusi

ng resistors shall comply with UL 1412.
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5.17 Polymeric materials and enclosures

5.17.1 Polymeric enclosure materials or a polymeric device which provides mechanical support or
electrical insulation or separation whose deterioration would reduce spacings between uninsulated live
parts or could result in a risk of fire, electric shock, or risk of injury shall comply with UL 746A, UL 746B,
and UL 746C unless superseded by the requirements in this Standard.

5.17.2 Polymeric materials molded or fabricated by a source other than the manufacturer, shall be
identified according to UL 746D.

5.17.3 Metallized or painted polymeric parts or enclosures shall comply with the applicable requirements
of UL 746C. materials or
parts provide rnal flame to
propagate ex

This reauirement-is not annlicahle ta exterior surfacaes of nolvumaeric-enclosur
< PP Pory

j that the metallized coating or paint does not offer a continuous path for an.intg
ernally.

5.18 Printegd-wiring boards

5.18.1 Printpd-wiring boards, including the coatings, shall comply with UL.7Z96.

Exception: A
requirements
bond betwee

coming in cor

5182 Ap
comply with t

5.18.3 Unle

V-2.

Exception: A
Class 2 or lim

5.19 Semic

5.19.1 A pg
comply with U

519.2 Ano

;Linted-wiring board containing circuitry in-a“line-connected circuit or a safety

printed-wiring board in a Class 2 non-safety circuit is not required to comply with
in UL 796, if the board is separated from parts of other circuits such that loo
0 the foil conductor and the base material will not result in the foil conductors orn
tact with parts of other circuits of the control or of.thé end use product.

e direct-support of live parts requirements:

ss otherwise specified, a printed-wiring board shall have a minimum flame clg

printed-wiring board logated in a secondary circuit that complies with the req
ited voltage/current cireuits have a minimum flame Class of HB.

pnductors and-small electrical and electronic components

wer switching semiconductor device that is relied upon to provide isolation to
L 1557(

ptical’isolator that is relied upon to provide isolation between primary and seco

the bonding
sening of the
components

circuit shall

ssification of

iirements for

ground shall

ndary circuits

or between o

hercircuits as required by thisend product Standard shatrcompty with 01577

5.19.3 Except as otherwise specified in this standard, component requirements are not specified for
small electrical parts on printed-wiring boards, including diodes, transistors, resistors, inductors, integrated
circuits, and capacitors not directly connected to the supply source.

5.19.4 Where an electronic component is determined to be a critical component during the Section 34,
Abnormal Operation Test, in this Standard, the circuit shall comply with one or both of the following
standards (see Protective Controls (Limitation Controls), Section 18.4, for the test parameters to be used):

a) UL 991, including its Follow-Up Program; and as applicable, the UL 1998 for controls that rely
upon software as a protective component; and/or

b) UL 60730-1.
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5.19.5 A critical component is a component that performs one or more safety-related functions whose
failure results in a condition, such as the risk of fire, electric shock, or injury to persons, in the end product
application.

5.19.6 A critical component may also be identified using a failure-mode and effect analysis (FMEA) in
accordance with the Failure-Mode and Effect Analysis (FMEA), requirements of UL 991.

5.19.7 Portions of a circuit comprised of a microcontroller or other programmable device that performs a
back-up, limiting, or other safety function intended to reduce the risk of fire, electric shock, or injury to

persons shall comply with Controls Using Software requirements in UL 60730-1.

5.20 Supplem

not specified
Standard. In

5.20.1 The| requirements for supplemental insulation (e.g. tape, sleeving or tubing)\are
unless the insulation or device is required to comply with a performance requirementlof this

such cases,
a) Ins

b) Sid

c¢) Tubing shall comply with UL 224.

5.20.2 Wirg positioning devices required to comply with the\requirements of this Standard
with UL 1569.

5.20.3 Insu
the hole sizg
and shape is

Push-Back R
5.21 Switc
5.21.1 Swif

Exception: §
transfer swit
another com

5212 Adl

he insulation or device shall comply with the following applicable standards:
ulating tape shall comply with UL 510;

eving shall comply with UL 1441; or

lating bushings shall comply with UL 635 and be suitable for the application w
and shape, maximum use temperature and wire size or type. To determine if
suitable for the bushing, the applicable test specified in this Standard (e.g. Stra
elief Test, and Mold Stress Evaluation Test) should be conducted.

hes

witching devices that comply with the applicable UL standards for specialty app
Ch equipmeént), industrial use (e.g. contactors, relays, auxiliary devices), or g
bonent (e.g. switched lampholder) need not comply with this requirement.

bck-operated switch, in which the switching contacts are actuated by a clock-wg

ches shall comply-with UL 1054, UL 61058-1, UL 20, and UL 773A as applicablg:

shall comply

ith respect to
the hole size
n Relief Test,

ications (e.g.
re integral to

rk, by a gear-

train, by electrically-wound spring motors, by electric clock-type motors, or by equivalent arrangements,

shall comply

with UL 917 or UL 60730-1 and UL 60730-2-7.

5.21.3 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, that functions as a protective control, shall comply with the requirements for a

protective co

ntrol. See 5.6.1.4.

5.22 Transformers

5.22.1 Gen

eral-purpose transformers shall comply with UL 5085-1 and UL 5085-2.

Exception: A transformer that complies with UL 1411 and that is used in a circuit involving an audio or

video compo

nent, complies with the intent of this requirement.
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5.22.2 Class 2 and Class 3 transformers shall comply with UL 5085-1 and UL 5085-3.

Exception: Transformers located in a low voltage circuit, and that do not involve a risk of fire or personal

injury, need n

ot comply with this requirement.

5.23 Valves (electrically operated) and solenoids

5.23.1

Electrically operated valves shall comply with UL 429 or UL 60730-1 and UL 60730-2-8.

Exception: Automatic valves intended for use with natural gas, manufactured gas, LP-gas or LP-gas-air

mixtures shal

| comply with ANSI Z21.21a/CSA 6.5a.

5.23.2 Sole
product Stang

6 Frame and Enclosure

6.1 Genera
6.1.1 The fi
strength and
electric shocl

loosening or displacement of parts, or other defects.

6.1.2 Amon

noids shall comply with the applicable construction and performance requiremen
ard.

rame and enclosure of a lawn mower shall be formed and assembled so th
rigidity necessary to resist the abuses to which is subjected, without introducing
, or injury to persons due to total or partial collapse with resulting reduction

ts of this end

at it has the
a risk of fire,
of spacings,

are its:

j the factors taken into consideration whena frame or enclosure is investigated

a) Meg¢hanical strength;

b) Registance to impact;

¢) Moisture-absorptive properties;
d) Combustibility and resistance to ignition from electrical sources;

e) Registance to corrosion;

f) Reg
condit

istance to.distortion at temperatures to which the enclosure may be subjected under

ons of pormal or abnormal use; and

g) Dielectric properties, insulation resistance, and resistance to arc tracking.

6.1.3 Materials that are exposed to oil, acids, solvents, reagents, cleaning agents, or ozone as part of the
use or application of the lawn mower shall not be adversely affected by these environments as determined
by appropriate tests.

6.1.4 An edge, a projection, a corner, or the like of an enclosure, a frame, a guard, a handle, or the like
shall be smooth and well-rounded, and not sufficiently sharp to constitute a risk of injury to persons in
normal use and maintenance of a lawn mower.

6.1.5 If breakage or deformation of an enclosure, a frame, a guard, or the like, results in a risk of injury to
persons, the material of the part shall have the properties required to meet the expected loading conditions
without breakage or deformation.

6.1.6 With regard to the requirement in 6.1.5, a component of a lawn mower that is exposed to impact
shall withstand the ball-impact test described in Section 29, Impact Test:
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a) Without cracking that affects the functional strength of the part;

b) Without being affected to the extent that parts presenting a risk of electric shock or injury to
persons would be exposed to unintentional contact; and

c¢) Without affecting the intended mechanical performance of the lawn mower.

6.1.7 A catcher assembly constructed of a woven fabric shall comply with the requirements of 65.1 and
65.2.

6.2 Metallic enclosures

6.2.1 Cast|and sheet-metal portions of the enclosure shall not be thinner than specified|in Table 6.1,
unless the epclosure is found to be acceptable when investigated under the considerations specified in
6.1.2.

Table 6.1
Minimum acceptable thickness of metal enclosure

Minimum thickness, inch (mm)
At small, flat, unreinforced surfaces and at
surfaces that are reinforced by curving, At relatively large unreinforced flat
Metal ribbing, or the like surfaces

Die-cast rpetal 3/64 (1.2) 5/64 (2{0)
Cast mallgable iron 1/16 (1.6). 3/32 (244)
Other cast metal 3/32 (2:4) 1/8 (312)
Uncoated|sheet steel 0.026 (0.66) 0.026 (0.66)
Galvanizgd sheet 0.029 (0.74) 0.029 (0.74)
steel

Nonferroys sheet 0.036 (0.91) 0.036 (0.91)
metal

6.3 Polymeric enclosures

6.3.1 A poJymeric enclosure shall be of a material complying with the tests specified ip Section 45,
Polymeric Mpterials Other Than HB, or of a material classified HB complying with the tests specified in
Section 46, Rolymeric_Materials Classified HB.

6.3.2 The rpaterial used as the enclosure shall be suitable for use at the maximum temperature to which
it is exposed in normal use. Material exposed to temperatures in excess of 80° C (176° F) shall be
investigated with respect to aging.

6.4 Handles

6.4.1 Other than as noted in 6.4.3, the handles or surfaces most likely to be grasped by the user during
the normal operation of a lawn mower shall be made of or covered with an insulating material that
complies with the requirements in 6.4.4, 6.4.5, Handle Durability Test, Section 35, Dielectric Voltage-
Withstand Test, Section 79 and the second entry in Table 79.1.

6.4.2 With reference to 6.4.1, examples of surfaces that are likely to be grasped by the user during
normal operation include a lever, handle, or button for a switch or other operator control. Surfaces of a
guard for a switch or other operator control are also included if located where likely to be grasped.
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Operator-handled controls, such as wheel adjustments, collector bag releases, and the like, that are
remote from the handles of the lawn mower are not included.

6.4.3 The outer surfaces of a handle or other area likely to be grasped during normal operation may be of
electrically conductive material if:

a) Insulation complying with the requirements in 79.1, and the second entry in Table 79.1, is
interposed between the surfaces likely to be grasped and:

1) The cutting member; and

2) Any metallic guard for the cutting member; and

b) Sur

6.4.4 Their
as the sole in

dead metal, the insulating material shall be at least 5/64 inch (2.0¢mm) thick.

Exception: TH
found to be a

6.4.5 Anas
a metal enclq
enclosure tha

a) Sha
(25.4

b) Sh
mater|

6.5 Protect

6.5.1 Iron 4

|

faces likely to be grasped:
1) Are double-insulated from live parts; or

2) Do not enclose electrical components and are separated fromhall' dead me
enclose electrical components by insulation complying with the ‘requirements
the second entry in Table 79.1.

sulating material specified in 6.4.1, shall be of a type and-thickness that make
sulation between a live part and a dead metal part. Ifit'Overlies and is in intimatg

e thickness of the insulating material may be less than 5/64 inch (2.0 mm) if t
cceptable when judged under the considetations specified in 6.1.2.

sembly screw in an area likely to be gfasped that secures a covering of insulatin
sure and threads into a metal enclosure containing electrical components or|
t contacts another metal enclosure containing live parts:

Il not be accessible to the probe illustrated in Figure 7.3, when inserted to a d€
m); or

al if the opening.will not admit a 3/8-inch (9.5-mm) diameter rod.
on against corrosion

nd\steel parts shall be protected against corrosion by enameling, galvanizin

other equival

tal parts that
in 79.1, and

it acceptable
contact with

e material is

g material to
into a metal

pth of 1 inch

I not be recessed)less than 1/8 inch (3.2 mm) behind the outer surface of the insulating

h, plating, or

bnt“means if the corrosion of such ||nprnfnhfnd pqri'c ntroduces g risk of ‘Firn, e

ectric shock,

or injury to pe

rsons.

Exception No. 1: In certain instances in which the oxidation of iron or steel due to the exposure of the
metal to air and moisture is not likely to be appreciable — thickness of metal and temperature also being
factors — surfaces of sheet steel and cast-iron parts within an enclosure may not be required to be
protected against corrosion.

Exception No. 2: Bearings, laminations, or minor parts of iron or steel, such as washers, screws, and the
like need not be protected against corrosion.
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7 Accessibility of Live Parts

7.1 Electrical parts of a lawn mower shall be located or enclosed to reduce the likelihood of unintentional
contact with uninsulated live parts. Insulated brush caps do not require additional enclosure.

7.2 An opening in the handle portion — the area likely to be handled during normal operation in guiding —
of a lawn mower is acceptable if the probe of Figure 7.1, when inserted as far as possible into the opening:

a) Does not enter the opening for a distance of more than 1/8 inch (3.2 mm); and

b) Does not touch any uninsulated live part or film-coated wire.

Figure 7.1

Probe for hand-supported enclosure

1/4 INCH
(6.4 mm)DIA‘
ANY
e CONVENIENT® ———== 1/8 INCH
LENGTH (3.2 |[mm)

PA190

7.3 With rgference to the requitement in 7.1, and except as indicated in 7.2, an opening|is capable of
being used when:

a) A probe as illustrated in Figure 7.2, cannot be made to touch any uninsulated liye part or any
film-cpated wire_when inserted through the opening in any possible direction using np appreciable
forcejfand

b) A probe~as illustrated in Figure 7.3, cannot be made to touch any uninsulated live part when

|nser{' dthrouah tha onanina-in anv naoecibla diraction ucsina-na-annreciable forca
leeHredgntne-opeRgHaRypPoeSSive-aHecHoRdSAg RO-apPpreciante+orce-

7.4 The opening illustrated in Figure 7.4, is acceptable if, within the enclosure, there is no uninsulated
live part or film-coated wire:

a) Less than X distance from the perimeter of the opening; and

b) Within the volume generated by projecting the perimeter distance X normal to its plane.

X equals five times the diameter of the largest diameter rod that can be inserted through the opening, but
not less than 4 inches (101 mm). In evaluating an opening, any barrier located within the volume usually is
ignored unless it intersects the boundaries of the volume in a continuous, closed line.
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Figure 7.2

IEC articulate probe
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| Detail X
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{u /
1

S3404

Figure 7.3
IEC test pin

— —— 4

+0

-
—

L]

!
25 10 - - -
+0.2

l 4+0 —

-0.05

S2962 Dimensions in millimeters
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Figure 7.4

Opening in enclosure

Proportions exa

7.5 During

outer enclosiire that may be removed-without the use of tools by the user of the lawn mower

attachment ¢
reason, is to
against shoc

7.6 Alatch
able to be op

7.7 Anope
tool, afan, a

pgerated for clarity

ENCLOSURE OPENING

SECTION A-A
Z A Z
{ I
\ /
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N~ R -
we parr —
SECTION B-B
1T T
{ T
\ /
N
N~ -~
LIVE PART J’i

EC100A

the examination of a lawn mower in connection with the requirements in 7.1,

a part of the
to permit the

f accessories, to allow access to means for making operating adjustments, ¢r for another

be disregarded — that is, it will not be assumed that the part in question affo
K unless marked in accordance with 54.4.

or fastenertthat is intended to be opened by use of a coin or the like is consid
ened without the use of a tool.

ning\in a guard or enclosure around a moving part capable of causing injury, sud
||I|n\l/, ageara chain_or the like shall have 2 minor dimension less than 1 inch

ds protection

bred as being

h as a cutting
(25.4 mm).

Exception: This requirement does not apply to an opening for the cutting edges or discharge chute of a

lawn mower.

7.8 The unobstructed distance from the opening to the moving part specified in 7.7, shall not be less than
8D minus 1.5 inches (38 mm), in which D is the minor dimension of the opening in inches (or millimeters).
However, a fan is considered to be acceptably guarded if the blade cannot be contacted with the probe
illustrated in Figure 7.2.

8 Accessibility of Moving Parts

8.1 Moving

parts shall be guarded or enclosed to reduce the risk of injury to persons.
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8.2 Among the factors to be considered when judging the acceptability of an exposed moving part are:

a) Degree of exposure;

b) Sharpness of the moving part;

c) The

likelihood of unintentional contact therewith;

d) The speed of the moving part; and

e) The likelihood that fingers, arms, or feet would be exposed to a risk of injury to persons by the
moving part or that clothing would be caught by the part.

9 Mechanid

9.1 Genera

9.1.1 Alaw

injury to persons due to vibration during normal operation.

9.1.2 If variq
considered in

9.1.3 Somq

guards that shall be considered include:

a) Rer
b) Rer
c) Streg
d) Cor

e) Intr
handli

9.14 Thee
and shall hav

al Assembly

h mower shall be assembled so that it is unlikely to create a risk\of fire, elec

us functional attachments are available for use with a lawnymower, each attach
dividually.

guards provided over moving parts are required to be self-restoring. Othe

hovability without the use of tools;

hovability for servicing and likelihood.6f replacement;
ngth and rigidity;

hpleteness; and

bduction of an additional risk of injury such as a pinch point and the necessity
hg because of a need for servicing, such as cleaning, unjamming, and the like.

hclosure orguard of a rotating member and a discharge guide or deflector shall
e such strength as to contain and deflect:

a) P
part;

a
nd

s that because of breakage or other reasons become loose or separated frg

ric shock, or

ment shall be

r features of

for additional

be complete

m a rotating

b) Foreign objects that are struck and propelled by a rotating member.

9.1.5

If a guard must be moved in order to install a catcher assembly, it shall be hinged or otherwise

affixed to a lawn mower so that it automatically assumes its intended position when the catcher assembly

is removed.

Exception: The hinged guard is not required to be used when a safety interlock is incorporated and when
the interlock is suitable for 10,000 cycles at normal load.

9.1.6 A switch, a lampholder, an attachment-plug receptacle, a plug connector, or other component that
is handled by the user shall be mounted securely and shall be prevented from turning by means other than

friction betwe

en surfaces.
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Exception No. 1: The requirement that a switch be prevented from turning may be waived if all four of the

following con

ditions are met:

a) The switch is of a plunger, slide, or other type that does not tend to rotate when operated. A
toggle switch is considered to be subject to forces that tend to turn the switch during normal

opera

tion of the switch.

b) The means of mounting the switch makes it unlikely that operation of the switch will loosen the
switch.

¢) Spacings are not reduced below the minimum acceptable values if the switch rotates.

d) No

rmal operation of the switch is by mechanical means rather than by direct conta

t by persons.

Exception N
indicator ligh
rotation cann

9.1.7 With
means for pn
from turning.

9.1.8 An ag
fire, or injury

9.1.9 Then

loosened or dlislodged:

a) En
b) Mg
c)Re

d) Sh

9.1.10 A4
likelihood of:

a) Pin

b)Re

. 2. A lampholder of the type in which the lamp cannot be replaced, such\as g
[ in which the lamp is sealed in a nonremovable jewel, need not be prevented
ot reduce spacings below the minimum acceptable values.

reference to the requirements in 9.1.6, a lock washer, properly applied, is accs
eventing a small stem-mounted switch or other device having)a single-hole mo

hesive that is used to secure a part which if dislodged’would result in a risk of ¢
to persons shall comply with the requirements foradhesives in UL 746C.

equirement in 9.1.8, also applies to an adhésive used to secure a conductive g

brgizes an accessible dead metal part;
kes a live part accessible;
Huces spacings below the minimum acceptable values; or

pri-circuits live parts.

wn mower shall-be so constructed that user-maintenance can be accomplishg

ching leads;

Hucing spacings to values less than those indicated in Table 22.1;

neon pilot or
from turning if

ptable as the
unting means

lectric shock,

art that when

d without the

¢) Mislocating or damaging the means for accomplishing strain relief; and

d) Mislocating or damaging a guard or other similar device.

9.1.11

User-maintenance is considered to consist of inspection of or replacement of motor brushes or

fuses and other service that is recommended in the instruction manual to be performed by the user. It does
not include maintenance that the instruction manual recommends be done by authorized service

personnel.

9.1.12 Compliance with the requirements in 9.1.10, is to be accomplished by routing of wires, provision
of wire channels, provision of locating wells for components, use of barriers, use of restraints, securing of

components,

and other means.
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9.1.13 Routing as mentioned in 9.1.10, is acceptable if the construction is such that after the wire has
been put into the intended position prior to reassembling the lawn mower so that the reassembly
procedure will not result in the wire contacting a moving part or being pinched. This does not mean that the
wire must be of such length or so clamped that it cannot reach the pinch point or the moving part.

9.1.14 A lawn mower employing a soft rubber, neoprene, or polyvinyl chloride pressure pad to hold down
or maintain permanent position of an electrical part, such as a motor, to provide for intended functioning of
the lawn mower shall be tested in accordance with 40.2. If the pressure pad is exposed to grease, it shall
also be tested in accordance with 40.3.

Exception: The test is not required if a risk of fire or electric shock does not result from deterioration of the
pad as determined by the fest in 40.1

9.2 Lawn nowers shipped partially disassembled
9.2.1 Alawn mower shall be completely assembled before shipped from the factory:

Exception: A lawn mower may be shipped from the factory partially disassembled to facilitate packaging if:

a) All parts for assembly that are necessary for the operation of\the lawn mower ar¢ provided in
one cgrton;

b) Proper assembly can be readily accomplished without'introducing a risk of fire, eledtric shock, or
injury fo persons;

c¢) Clear and detailed assembly instructions are previded;

d) Int¢rnal electrical connections that must;be made in field are made by plug arld receptacle
connegtions only and do not require rearranigement of components or wiring; and

e) Th¢ lawn mower is marked in accordance with 54.8, if a required guard is shipped from the
factory detached.

10 Handle
10.1  Alawn|mower shall haveé a handle or handles that permit grasping the lawn mower with both hands.

10.2 The handle of-alawn mower shall be attached to the product so that the handle will not become
unintentionally uncoupfed during operation.

10.3 A po tive stopor latch-shall be prn\/idnd for the handle in its intended npnrni‘in position or

positions. The stop or latch shall not be subject to unintentional disengagement during intended operation
of the lawn mower and shall not allow the center of the handle grips to come closer than 17 inches (432
mm) horizontally behind the closest path of the mower blade or blades unless the blades are manually
disengaged.

10.4 A swing-over handle shall comply with the requirements in 10.3, with the handle in either operating
position.

11 Rotating Parts

11.1 A rotating part shall be formed and assembled so that it has the strength and rigidity necessary to
reduce the risk of its release or loosening in a manner that may cause injury to persons.
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11.2 Except as noted in 11.3, a user-removable rotating part, such as a blade, shall be assembled so that
the direction of rotation tends to tighten the means used to hold the rotating part in place. Dynamic braking
of the lawn mower shall not loosen a retaining means during tests conducted on the dynamic braking
device.

11.3 Alawn mower employing a removable rotating part not intended to be removed by the user shall be
secured as specified in 11.2, by a keyed nut, a jam nut, a nut locked in place with a pin, or other positive
means.

11.4 The means of fastening the cutting members to the body of a multi-piece blade or disc shall be such
that the fastening means will not become worn to a condition that introduces a risk of injury to persons
before the cutting members are worn beyond any usefulness

12 Supply[Connections
12.1 Powef-supply cord

12.1.1 Alaywn mower shall be provided with a power-supply cord that cannot be damaged g¢r impaired by
any cutting efdges, blades, belts, or rotating parts on the lawn mower.

Exception: Allawn mower may employ a motor attachment plug for-cénnecting an extension gord.
12.1.2 A pgwer-supply cord shall be 8 — 18 inches (200 — 460~mm) long.
12.2 Cord et

12.2.1 A Igwn mower intended for use with alCord set shall not be provided with terminal pins that
accommodate a standard appliance plug.

12.3 Flexihle cord

12.3.1 A flgxible power supply cord provided with a lawn mower shall be Type SW, SOW, [STW, STOW,
SJOW, SJTW, or SUTOW.

12.3.2 Thelflexible cord‘used in a cord set provided with, or made available for use with, & lawn mower
shall be one pf the typ€s-specified in 12.3.1.

12.3.3 A flgxible cord shall be acceptable for use at a voltage not less than the rated voltage of the lawn
mower, and ghalb have an ampacity not less than the current rating of the lawn mower.

12.4 Attachment plug

12.4.1 An attachment plug shall be rated for use at a current not less than the rated current, and at the
rated voltage of the lawn mower. If the lawn mower is adaptable for use on two or more different values of
voltage by field-alteration of internal connections, the attachment plug provided with the lawn mower shall
be rated for the voltage for which the lawn mower is connected when shipped from the factory. See 51.3.

12.4.2 The attachment plug shall be of the polarized- or 3-prong grounding-type.
12.4.3 A 3-to 2-wire grounding adapter shall not be provided with a lawn mower.

12.4.4 An attachment plug may be of the locking type.
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12.4.5 Means shall be provided to support the attachment plug of a lawn mower so that the cord
connector of the extension cord will not touch the ground when the handle is in a normal operating
position.

12.4.6 An attachment plug on a lawn mower supply cord shall be constructed so that, when inserted in
an extension cord connector — cord connector body — the blades will not be energized until they are

inaccessible to contact by persons. See Section 36, Attachment Plug Test.

12.5 Strain

12.51

relief

Strain relief shall be provided so that a stress on a flexible cord is not transmitted to terminals,

splices, or in
plug.

12.5.2 A metal strain-relief clamp or band without auxiliary protection is acceptable with a |

cord, unless i

12.5.3 Mea
lawn mower t

a) Sul
b) Exg

¢) Req
requir

d) Dar

To determine
Test.

12.6 Bushi

12.6.1 The
shall be smod
has been fou
mounted sha

13 Live Pan

rnal wirina in- the lawn mower or in 2 fittina —such as an attachment nlua or
J I Lad I

is judged that the design of the clamp may damage the cord insulation.

ns shall be provided to prevent the supply cord from being pushed into the e
hrough the cord-entry hole when such displacement results in:

jecting the supply cord to mechanical damage;
osing the supply cord to a temperature higher than‘that for which it is rated;

ucing spacings (such as from a live part to_a metal strain-relief clamp) below
pd values; or

haging internal connections or companents.

compliance, the supply cord shall-be tested in accordance with Section 38, Pus

Ngs

bdges of the entry.hole for the power-supply cord, including the cord-entry hole
th and free from-burrs, fins, and sharp edges. Unless an insulating bushing of a
nd acceptable for the application is provided, the hole in the metal in which th
| be smooth and free from burrs, fins, and sharp edges.

ts

n appliance

bower-supply

hclosure of a

the minimum

n-Back Relief

in a bushing,
material that
e bushing is

13.1
acceptable fo

13.2 Plated

r the purpose.

iron or steel may be used for a current-carrying part:

a) Within a motor or associated governor; or

b) If permitted in accordance with 2.1.

A current-carrying part shall be made of aluminum, silver, copper, a copper alloy, or other material

Unplated or unpainted iron or steel is not acceptable. The foregoing restriction does not apply to stainless

steel.
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13.3 Anuninsulated live part and its support shall be secured to the base or mounting surface so that it is
prevented from turning or shifting in position if such motion results in a reduction of spacings below the
minimum acceptable values.

13.4 Friction between surfaces is not acceptable as the sole means to prevent the turning of a live part

but a properly applied lock washer or a factory-assembled press-fit is acceptable for this purpose.

14 Internal Wiring

14.1 General

14.1.1 Therwiring—and—connections—between—parts—of atawmmower—shal-be—adeguatet
enclosed.

Exception: A suitable length of flexible cord may be employed for external connections

essential. Se

14.1.2 Afle
one of the ty
and strain re
unless the cq

14.1.3 Insu
enclosure of

14.1.4 With
the protectio
wire, the wir
can be contal

14.1.5 Inte
screw, nail, o

14.1.6 Wiri
armored cab

14.1.7 Wiri
other agenci

e 14.1.2 and 14.1.4.

xible cord used for external interconnection as specified in the Exception to 14
pes of cord specified in 12.3.1, or the equivalent, and shall be-provided with suit
ief in accordance with the requirements in 12.4.6 — 12.5.3, and Section 37, Stra
nstruction is such that the cord will be protected from-sttess and motion.

lated wires may be bunched and passed through-a single opening in a metal |
the lawn mower.

reference to exposure of internal wiring, through openings in the enclosure of g
h of the wiring required in 14.1.1, is cansidered to exist if, when judged as if it we
ng would be acceptable in accordance with 7.2 and 7.3. No wiring is to be log
cted by the user.

rnal wiring shall not be located near a hole in the appliance where it can be d
r other device intended to support the lawn mower.

ng inside a lawp-mower that might otherwise be subjected to mechanical dama
e, conduit, or.electrical metallic tubing or shall be otherwise protected.

ng shall(be protected from sharp edges including screw threads, burrs, fins, mov|
s that-might cause abrasion of the insulation on conductors.

protected or

if flexibility is

1.1.1, shall be
hble bushings
n Relief Test,

vall within the

lawn mower,
re film-coated
ated where it

amaged by a

ge shall be in

ng parts, and

14.1.8
respect to:

Insutatedintermat-wirng shatt-be suitable for the particutar application, whemnm co

a) The temperature and voltage to which the wiring is likely to be subjected;

sidered with

b) Exposure to oil, grease, or other substances likely to have a deleterious effect on the insulation;

c) Exposure to moisture; and

d) Other conditions of services to which it is subjected.

14.1.9 Thermoplastic-insulated wire and neoprene-insulated wire employed for internal wiring shall be

standard buil

ding wire or suitable appliance wiring material, and shall comply with Table 14.1.
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Table 14.1

Characteristics of internal wiring

Insulation Nominal thickness of insulation, Nominal thickness of braid or
inch (mm) jacket, inch
Thermoplastic or 1/32 or 0.030 (0.76) Not required
neoprene rubber 1/64 or 0.015 (0.38) 1/64 or 0.015
1/32 or 0.030 (0.76) 1/64 or 0.015°

@For heat-resistant rubber, other than a silicone type, the insulation thickness shall not be less than 3/64 inch (0.018
mm) and no braid is required.

14.1.10 Insplating tubing employed in place of wire insulation shall be suitable for the-gpplication as
specified in 14.1.8, and shall have a nominal wall thickness of at least 1/32 inch (0.8 mm)(

14.2 Spliceps and connections

14.2.1 All splices and connections shall be mechanically secure and shall provide adequatg and reliable
electrical continuity. A soldered connection shall be made mechanically.sectre before being soldered if
breaking or Iposening of the connection results in a risk of fire or electric shock. Considergtion shall be
given to vibration and the like when judging the suitability of electrical connections.

14.2.2 An open-end spade lug is not acceptable unless additional means, such as upturngd lugs or the
like, is provided to hold the lug in place should the wire-binding screw or nut become Iposened. An
ordinary open-end spade lug with a lock washer is not acceptable.

14.2.3 A splice shall be adequately insulated if permanence of spacings between the splice and other
metal parts is|not ensured.

14.2.4 The thickness of insulation on a splice shall be 1/32 inch (0.8 mm) or more. In determjining if splice
insulation corfsisting of coated-fabric, thefmoplastic, or other tubing is acceptable, consideratipn is given to
such factors as its dielectric propertie's, heat-resistant and moisture-resistant characteristics,|and the like.
Thermoplasti¢ tape wrapped over a sharp edge is not acceptable.

14.2.5 The means of connécting stranded internal wiring shall be such that loose strands qf wire will be
prevented from contacting live parts of opposite polarity and dead metal parts.

14.2.6  Aluminum‘conductors, insulated or uninsulated, used as internal wiring, $uch as for
interconnection between current-carrying parts or as motor windings, shall be terminated at each end by a
method suita$le for the combination of metals involved at the connection point.

14.2.7 A wire-binding screw, a pressure wire connector, or the like, used as the terminating device
specified in 14.2.6, shall be suitable for use with aluminum under the conditions involved including such
factors as temperature, heat cycling, and vibration.

15 Electrical Insulation

15.1 Insulating washers, bushings, and the like, and bases or supports for the mounting of live parts shall
be made of a moisture-resistant material such as glazed porcelain, phenolic, cold-molded composition, or
other material suitable for the particular application, that will not be adversely affected by the temperatures
to which they will be subjected under conditions of use.

15.2 Ordinary vulcanized fiber that is used for insulating bushings, washers, separators, and barriers,
shall not be used as the sole support for uninsulated live parts if shrinkage, current leakage, or warpage
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introduces a risk of fire or electric shock. Thermoplastic materials may be employed if investigated and
found to have physical strength and rigidity, resistance to heat, resistance to flame propagation, dielectric
strength, and other properties suitable for the application. All these properties shall be considered with
respect to the effects of thermal aging.

15.3 A molded part shall have mechanical strength and rigidity to withstand stresses of normal service. A
brush cap shall be protected by recessing or other means from mechanical damage that occurs during
normal use, unless the cap has the strength necessary to withstand the abuses to which it is subjected.

15.4 A brush cap of a lawn mower is to withstand an impact of 1 foot-pound (1.36 J) without cracking,
breaking, or exposing live parts. The impact is to be applied through the hardened steel rod shown in
Figure 15.1, with a diameter of 1/4 inch (6.4 mm), held in contact with the brush cap by any convenient
means.

Figure 15.1

Impact rod

0.125 inches
(3.175mm)

/ 1_fach —
(25.4mm) O
I Diameter —
0.25 inches
(6.35mm)
Diameter
1 inches 0.7 inches
—————— ——
($1.4mm) (17mm)
SM853A
16 Motors

16.1 A motor shall be acceptable for the particular application, and shall be capable of handling the
maximum normal load of the lawn mower as described in 28.4 — 28.6, without introducing risks of fire,
electric shock, or injury to persons.

16.2 A motor winding shall resist the absorption of moisture.

16.3 With reference to the requirement in 16.2, film-coated wire is not required to be additionally treated
to prevent absorption of moisture, but fiber slot liners, cloth coil wrap, and similar moisture-absorptive
materials shall be impregnated or otherwise treated to resist moisture absorption.
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16.4 A brush-holder assembly shall be constructed so that when a brush is worn out — no longer capable
of performing its function — the brush, spring, and other parts of the assembly shall be retained to the

degree necessary to prevent:

a) An accessible dead metal part from becoming energized; and

b) A live part from becoming accessible.

17 Switche

171

s and Controls

A switch or other control device shall be provided in a lawn mower to control the motor. The switch

or other control device shall have a voltage and current rating not less than the corresponding values of

the load that i
17.2 Alawn

17.3 Asing
the conductor

17.4 A devi
protective de
does not resu

17.5 All opq
the product. T

a lawn mower.

17.6 An ele
for disengagi
unattended a
locking the sv

17.7 A switd
during intend

17.8 A switd

a) Pl
encou

[ controls.
mower shall not employ a through-cord switch.

e-pole switch in a lawn mower employing a polarized attachment plug shall be
not intended to be grounded.

ce that automatically starts a lawn mower, such as a timer,»an automatically-re

It in a risk of injury to persons.

rator controls shall be operable from the location assumed by an operator wh
his is not intended to apply to a fixed adjustment, such as the adjustment of wh

ctric lawn mower shall be provided\with a momentary-contact switch or a dead
ng the propelling drive and the blades so that the lawn mower cannot propel itg
nd so that the blades will not.operate unless the operator actuates the control. |
itch in the "on" position shall_be provided.

h shall be located orprotected so that it is unlikely to be subjected to unintentio
ed use.

h shall be lecated or guarded so that a lawn mower cannot be energized by:

cing the lawn mower in any at-rest position against a flat or contoured sy
htered.in use; or

connected in

et overload-

ice, or the like, shall not be employed unless it can be’demonstrated that automatic starting

en operating
eel-height on

-man control
elf when it is
No means for

hal operation

rface that is

b) Act

£ +h ok b [l £ hickh-tha-l H A |
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17.9 A switch shall operate by finger pressure with the lawn mower held in the intended manner.

18 Controls — End Product Test Parameters

18.1

18.1.1

General

Spacings of controls shall comply with the electrical spacing, or clearances and clearance

distance requirements of the applicable control standard as determined in Controls, Section 5.6.

18.1.2 Where reference is made to declared deviation and drift, this indicates the manufacturer’s
declaration of the control’s tolerance before and after certain conditioning tests.
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18.2 Auxiliary controls
18.2.1 Auxiliary controls shall not introduce a risk of electric shock, fire, or personal injury hazard.
18.2.2 Auxiliary controls shall comply with the requirements of this end product Standard.

Exception: An auxiliary control that complies with a component standard specified in Controls, Section 5.6,
is considered to comply with this requirement.

18.3 Operating controls (regulating controls)

18.3.1  Th¢

3 judging the
acceptability jof an operating control investigated using UL 60730-1:

OlfoWINg test parameter F be among the

a) Coptrol action Types 1 or 2;

b) Unless otherwise specified in this Standard, manual and automatic_centrols shall|be tested for
6,000 cycles with under maximum normal load conditions, and 50 cycles under overload
conditions;

c) Installation Class 2 in accordance with IEC 61000-4-5;
d) For the applicable overvoltage category, see Table 187
e) For the applicable material group, see Table 18.2xand

f) For|the applicable pollution degree, see Table.18.3.

18.3.2 The following test parameters shall\\be among the items considered when| judging the
acceptability jof an operating control investigated using other than UL 60730-1:

a) Coptrol action Types 1 or 2;

b) Unjess otherwise specified, in UL 1447, manual and automatic controls shall be tegsted for 6,000
cycles with under maximtim normal load conditions, and 50 cycles under overload conditions;

c) For the applicable‘evervoltage category, see Table 18.1;
d) For the applicable material group, see Table 18.2; and

e) For the applicable pollution degree, see Table 18.3.

Table 18.1
Overvoltage categories

Appliance Overvoltage category

Intended for fixed wiring connection 1l

Portable and stationary cord-connected Il

Control located in low-voltage circuit |

NOTE - Applicable to low-voltage circuits if a short circuit between the parts involved may result in operation of the controlled
equipment that would increase the risk of fire or electric shock.
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Table 18.2
Material group

CTl

PLC value of insulating materials

Material group

CTI2600 (PLC = 0)
400 < CTI <600 (PLC = 1)
175 < CTI <400 (PLC = 2 or 3)
100 < CTI < 175 (PLC = 4)

|

Il
Ila
Ilb

NOTE — PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in UL 746A.

Table 18.3
Pollution degrees

Appliance control microenvironment

Pollution dg

gree

No pollution or
hermetically se
wiring boards

bnly dry, nonconductive pollution. The pollution has no influence. Typically
hled or encapsulated control without contaminating influences, or printed
ith a protective coating can achieve this degree.

Normally, only 1
condensation n
commercial cle

onconductive pollution. However, a temporary conductivity caused by
ay be expected. Typically indoor appliances for use in household or
hn environments achieve this degree.

condensation ti
affected by mof]
appliances ach

Conductive pollution, or dry, nonconductive pollution that becomes conductive due to

at is expected. Typically controls located near and may be adversely
pbrs with graphite or graphite composite brushes, or outdoeruse
leve this degree.

18.4 Proted

18.4.1 An 4
Controls, Sedq
include:

a)Ac

b) An

c) Temperature protection of the motor due to locked rotor, running overload, or loss of]

d) Oth

tive controls (limiting controls)

nterlock functian {o'de-energize a motor;

lectronic control that performs<a-protective function shall comply with the reg
tion 5.6, while tested using the parameters in this section. Examples of prote

er funetion intended to reduce the risk of electric shock, fire, or injury to persons.

bntrol used to sense abnormal temperatures of components within the appliance};

uirements in
ttive controls

phase; or

1842 Th

£a1l H 4 4 4 ball 1N +l H'S 1l A b
IUIIUVVIIIH GOl pParditiciClio  olidill Vo alrtivl Iy uIc 1CITTTo CUTTOIUTITTU  WIITTTT

acceptability of an electronic protective control investigated using UL 60730-1:

a) Failure-Mode and Effect Analysis (FMEA) or equivalent Risk Analysis method;

judging the

b) Power Supply Voltage Dips, Variation and Interruptions within a temperature range of 50°F (10°
C) and the maximum ambient temperature determined by conducting the Temperature Test,

Sectio

n 30;

¢) Surge immunity test — installation Class 3 shall be used;

d) Electrical fast transient/burst test, a test level 3 shall be used;

e) Electrostatic discharge test;

f) Rad

io-frequency electromagnetic field immunity:
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1) Immunity to conducted disturbances, when applicable, test level 3 shall be used; and

2) Immunity to radiated electromagnetic fields; field strength of 3 V/m shall be used;

g) Thermal Cycling Test shall be conducted on protective devices intended for other than outdoor
use at ambient temperatures of 0 £2°C (32.0 +3.6°F) and 40.0 +2°C (104 +3.6°F). For protective
devices intended for outdoor use, the test shall be conducted at ambient temperatures of -35.0 +2°
C (-31.0 £3.6°F) and 40.0 +2°C (104 +£3.6°F). If the maximum ambient temperature of the control is
determined to exceed the specified upper limit of the ambient temperature by conducting the
Temperature Test in Section 30, this higher ambient temperature shall be used. The test shall be
conducted for 14 days;

i) If
softw

18.4.3 The|
shallbe as s

a) Wi
operd
portio
electn

b)Af

c) Th

pftware is relied upon as part of the protective electronic control, it shall be
bre Class B.

test parameters and conditions used in the investigation of.the circuit covergq
pecified in UL 991, using the following test parameters:

th regard to electrical supervision of critical components;”for attended appliar
ted system becoming permanently inoperative with yespect to movement o
n of the appliance meets the criteria for trouble’ indication. For unattende
cal supervision of critical components may not rely on trouble indication;

eld strength of 3 V per meter is to be used fofthe Radiated EMI Test;

e Composite Operational and Cycling-Test is to be conducted for 14 days a

extremes of 32°F (0°C) and 158°F (70°C);

d) Th
be us

e)A

f) Wh
be 57
accel

g) Th
perfo
140°H

e Exposure Class as defined under Humidity Classes for the products intended
ed for the Humidity Test;

ibration level of 5 g is to be used for the Vibration Test;

en the Demonstrated Method is conducted, the multiplier for the test accelerati
6.30 for intermittent use appliances, or 5763.00 for continuous use applian
bration factor-equation is to be based on a 77°F (25°C) use ambient;

e (T ax) OF @S

evaluated as

d by 5.6.1.5,

ces, a motor

an exposed

1 appliances,

temperature

end use is to

bn factor is to
ces. The test

e Endurance Test is to be conducted concurrently with the Operational Test. Th
m.its intended function while being conditioned for 14 days in an ambient air t

F (60°C), or 50°F (10°C) greater than the operating temperature of the controIT

e control shall
mperature of
whichever is

higher. During the test, the control is to be operated in a manner representing normal use;

h) For the Electrical Fast Transient Burst Test, test level 1 is to be used;

i) Conduct a failure-mode and effect analysis (FMEA); and

j) If software is relied upon as part of the protective electronic control, it shall be evaluated as
software Class 1 in accordance with UL 1998.

18.4.4 Unless otherwise specified in this standard, protective controls shall be evaluated for 100,000
cycles for Type 2 devices and 6,000 cycles for Type 1 devices with rated current.
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18.5 Controls using a temperature sensing device

18.5.1

A temperature sensing positive temperature coefficient (PTC) or negative temperature coefficient

(NTC) thermistor, that performs the same function as an operating or protective control, shall be tested
using the following number of cycles when testing a sensing device in accordance with the endurance test

specified in U
a) For

b) For

L 991 or UL 60730-1:
a device employed as a operating device — 6000 cycles;

a device employed as a protective device — 100,000 cycles; and

c) For a device employed as a combination operating and protective device — 100,000 cycles.

19 Lamphcllders

19.1 A lam

contacts are ot exposed to contact by persons removing or replacing lamps in normal servicg.

19.2 The sg
be grounded,

20 Capacits

20.1 A-caps
as a capacito
that protects

molten mater

metal providing strength and protection not less than that of sheet steel having a thickness

(0.51 mm).

Exception No
a material oth

a) Hot

b)Is a

Exception No
protection ag
not apply. Th

bholder shall be designed or installed so that uninsulated live parts other th

rew shell of a lampholder shall be connected to the conductorofthe flexible cor|
whether or not it is actually grounded.

DIr's

citor provided as a part of a capacitor motor, and a capacitor connected across

I for radio-interference suppression, shall be-housed within a suitable enclosurg
he plates against mechanical damage and‘that reduces the risk of the emissio
al resulting from breakdown or malfunetion of the capacitor. The enclosure sha

1. The enclosure of a capagitor may be made of sheet steel having a lesser th
er than metal if the capacitor is mounted in an enclosure that:

ses other parts of the'lawn mower; and

cceptable for the enclosure of live parts.

2: The-individual enclosure of an electrolytic capacitor with means for venting
binst.mechanical damage only, and the requirement for minimum enclosure th
e individual enclosure of an electrolytic capacitor not provided with means fo
ing”(gap) more than 1/16-inch (1.6 mm) wide need not comply with the re

an the lamp

d intended to

he line, such
or container
n of flame or
| be made of
bf 0.020 inch

ickness or of

shall provide
ckness does
venting and

with an open

uirement for

enclosure thickness if it complies with the test requirements specified in Section 42, Capacitor Test.

20.2 The voltage rating of a capacitor other than a motor-starting capacitor shall not be less than the
maximum steady-state potential to which the capacitor is subjected during operation of the lawn mower.

21

21.1

Printed-Wiring Boards

A printed-wiring board included as part of the circuitry of a lawn mower shall comply with

requirements in UL 796. The printed-wiring board shall have a flammability rating of V-1 or better as
determined by an evaluation to UL 94.

Exception: A printed-wiring board positioned inside an enclosure or compartment having a 5V rating in
accordance with UL 94 is not prohibited from having a flame rating of HB.
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22 Spacings

221 The spacing between uninsulated live parts of opposite polarity and between an uninsulated live
part and a dead metal part that is exposed to contact by persons or that is grounded shall not be less than
the value specified in Table 22.1, for alternating-current circuits. If an uninsulated live part is not rigidly
fixed in position — by means other than friction between surfaces — or if a movable dead metal part is in
proximity to an uninsulated live part, the construction shall be such that the minimum acceptable spacing
will be maintained in all possible positions of the movable part.

Exception No. 1: Inherent spacings of a component of the lawn mower, such as a snap switch, are judged
on the basis of the requirements for the component in question.

Exception N¢. 2: For a repulsion motor, a repulsion-induction motor, or a repulsion-start(induction motor,
the spacing fequirements do not apply to the commutator, the brush assembly, or theGumpérs that short-
circuit the brushes. Any uninsulated conductor of the rotor circuit is regarded as a dead metal part with
respect to the stator circuit, and the appropriate spacing is required between uninsulated stator and rotor
conductors.

22.2 In applying Table 22.1, to a lawn mower incorporating two or more motors of different sizes, the
spacings inside each motor shall be judged on the basis of the size“of that motor, and |the spacings
elsewhere in the lawn mower shall be judged on the basis of thesize of the largest motgr in the lawn
mower.

22.3 If anisolated dead metal part is interposed between:arin close proximity to (a), (b), or (c), then the
spacing between the isolated dead metal part and (a), (b)7or (c) shall be at least 3/64 inch (12 mm):

a) Live parts of opposite polarity; or
b) A live part and an exposed dead metalpart; or

c) A live part and a dead metal partithat may be grounded.

The sum of the spacing between the isolated dead metal part and each of the other two par{s shall not be
less than tha} specified in Table 22.1. See Figure 22.1.

Table 22.1
Minimum acceptable spacings

Minimum spacings, inch (mm)
Maotaor diameter? 7 inches (180 mm) or | Motor diameter® more than 7 inches (180
Potential less mm)
involved
volts Parts involved Over surface Through air Over surface Through air
0-125 |Between commutator 3/32 (2.4) 3/32 (2.4) 3/16° (4.8) 1/8° (3.2)
bars or collector rings of
a motor and the motor
shaft and laminations
Elsewhere in the 3/32 (2.4) 3/32 (2.4) 1/40¢ (6.4) 1/80¢ (3.2)
appliance
126 — 250 | Between the 3/32 (2.4) 3/32 (2.4) 3/16° (4.8) 3/16° (4.8)
commutator or collector
rings of a motor

Table 22.1 Continued on Next Page
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Table 22.1 Continued

Minimum spacings, inch (mm)

Motor diameter® 7 inches (180 mm) or Motor diameter® more than 7 inches (180
Potential less mm)
involved
volts Parts involved Over surface Through air Over surface Through air
Elsewhere in the 3/32 (2.4) 3/32 (2.4) 1/40¢ (6.4) 1/45¢ (6.4)
appliance

@ This is the diameter, measured in the plane of the laminations, of the circle circumscribing the stator frame, excluding lugs, fins,
boxes, and the like, used solely for motor mounting, cooling, assembly, or connection.

b Spacings not less than 3/32 inch (2.4 mm) are acceptable throughout a universal motor.

¢ Film-coated wire+s-consideredto-beanuninsulatedivepar—Howevera-spacingretlessthan-3/32-neh-2-4-mm{ over surface
and through air)|between film-coated wire, that is rigidly supported and held in place on a coil, and a dead metal part|is acceptable
in a lawn mowel].
Figure 22.1
Spacings for isolated dead metal parts
CASE 1
LIVE PARTS OF « ISOLATED . LIVE
OPPOSITE - A —) DEAD METAL - B —] PART
POLARITY PART,
CASE 2
DEAD METAL
PART THAT ISOLATED LIVE
IS EXPOSED e A~ o] DEAD METAL |ea-B o= PART
OR MAYSBE PART
GROUNDED
SB0836

*Spacing A and spacing B shall each be at least 3/64 inch (1.2 mm); and spacing A plus spacing B shall not be less than indicated in
Table 22.1.

22.4 Primary-circuit spacings apply in all secondary circuits supplied by a transformer winding of 200
volt-amperes or a higher capacity — maximum available power — at a potential greater than 100 volts. The
spacings in all other secondary circuits are to be judged on the basis of the dielectric voltage-withstand
test described in 31.1.

22.5 Aninsulating liner or barrier of vulcanized fiber or similar material employed where a spacing would
otherwise be less than the minimum acceptable value shall not be less than 1/32-inch (0.8 mm) thick, and
shall be located or be of such material so that it is not adversely affected by arcing.
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Exception: Vulcanized fiber not less than 1/64-inch (0.4 mm) thick may be used in conjunction with an air
spacing of not less than 50 percent of the minimum acceptable through-air spacing.

22.6 An insulating liner or barrier of a material other than that mentioned in 22.5, may be used if, upon
investigation, the material is found to be acceptable for the particular application.

22.7 The spacings between an enclosure of polymeric material classified HB and:

a) A nonarcing bare live part, such as a bus bar, a connecting strap, a terminal, or similar part, shall
not be less than 1/32 inch (0.8 mm).

b) An arcing part, such as a commutator, unenclosed switch contacts, and similar parts, shall not
be legs than 1/2 inch (12.7 mm) except as indicated in 46.7.1.

The spacing ppecified is to be measured from the source of the arc.
23 Grounding
23.1 The flgxible cord of a lawn mower shall include an equipment-grounding conductor.

23.2 An eqlipment-grounding conductor of a flexible cord:
a) Shall be green with or without one or more yellow stripes;

b) Shall be connected to the grounding member of‘an suitable attachment plug of the grounding
type; pnd

c¢) Shall be conductively connected to:
1) All exposed dead metal parts of the lawn mower; and

2) All dead metal parts.within the enclosure that are exposed to contact dufing any user
servicing and that are likely to become energized.

The grounding conductor shall-be connected by means of a screw or other reliable means rot likely to be
removed duling any servicing operation not involving the power supply cord; solder along shall not be
used for seclring this conductor. A sheet metal screw shall not be used for the connection| of grounding
conductors or connectioh-devices to an enclosure.

23.3 The gcrew mentioned in 23.2 (c), shall be of corrosion-resistant metal or shall Be acceptably
protected adainst corrosion. A lock washer or other suitable means shall be employed tp prevent the
screw from being loosened by vibrafion. This screw shall have a slotted, hexagonal, green-colored head.

23.4 With reference to the requirement in 23.2(c), the following dead metal parts are not considered
likely to become energized:

a) A small metal part, such as an adhesive-attached foil marking, a screw, a handle, and the like,
that is:

1) On the exterior of the enclosure and separated from all electrical components by
grounded metal; or

2) Electrically isolated from all electrical components.
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b) A panel or cover that is isolated from all electrical components by a barrier of vulcanized fiber,
varnished cloth, phenolic composition, or other moisture-resistant insulating material not less than
1/32-inch (0.8 mm) thick and reliably secured in place.

c) A panel or cover that does not enclose uninsulated live parts and is electrically isolated from
other electrical components.

d) Cores and assembly screws of relays, solenoids, and the like.

PERFORMANCE

24 General

241 The p
samples to al
be conducted
be tested for

25 Leakags

251 The |
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25.2  All exq
these surfacs
where simult
enclosure cg
considered tg

erformance of a lawn mower shall be investigated by subjecting the requisit
the applicable tests as described in Sections 25 — 42. Insofar as practiCaple, t
in the order in which they are presented. Samples employed for leakage-currg
eakage prior to employing the samples for other tests.

Current Test

pakage current of a lawn mower rated for a nomihal™120-volt supply wh
ith 25.2 — 25.6, shall not be more than 0.5 milliampefe,

osed conductive surfaces are to be tested for\leakage currents. The leakage

s are to be measured to the grounded supply conductor individually as well a
hneously accessible. Parts are considered 'to be exposed surfaces unless gu
nsidered suitable for protection against shock as defined in 7.1 — 7.6. §
be simultaneously accessible if they<éan be contacted by one or both hands 9

the same time. These measurements do net apply to terminals operating at voltages

considered to

25.3 If a cd
leakage curre
the surface. |
surface. The
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same numeri

involve a risk of electric shock.

nductive surface other than metal is used for the enclosure or part of the e
nt is to be measured using a metal foil with an area of 10 by 20 centimeters in
f the surface is lessithan 10 by 20 centimeters, the metal foil is to be the sam
metal foil is not to remain in place long enough to affect the temperature of the la

basurement-circuit for leakage current is to be as illustrated in Figure 25.1. The 1
defined\in)(a) — (d). The meter that is actually used for a measurement need onl

cal value for a particular measurement as would the defined instrument. The

e number of
he tests shall
nt tests shall
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s collectively
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Burfaces are
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that are not

hclosure, the
contact with
b size as the
WN mower.

neasurement
indicate the
meter used

need not hav«F allthe attributes of the defined instrument.

a) The meter is to have an input impedance of 1500 ohms resistive shunted by a capacitance of
0.15 microfarad.

b) The meter is to indicate 1.11 times the average of the full-wave rectified composite wave form of
voltage across the resistor or current through the resistor.

c) Over a frequency range of 0 — 100 kilohertz, the measurement circuitry is to have a frequency
response, ratio of indicated to actual value of current, that is equal to the ratio of the impedance of
a 1500-ohm resistor shunted by a 0.15 microfarad capacitor to 1500 ohms. At an indication of 0.5
milliampere the measurement is to have an error of not more than 5 percent at 60 hertz.

d) Unless the meter is being used to measure leakage from one part of an appliance to another, the
meter is to be connected between the accessible parts and the grounded supply conductor.
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Figure 25.1
Leakage current measurement circuit
T< PRODUCT METER
120V ﬁ:):
% INSULATING
—— TABLE
GROUNDED SUPPLY CONDUCTOR B
LC100
NOTE:
A — PROBE WITH SHIELDED LEAD.
B — SEPARATED AND USED AS CLIP WHEN MEASURING CURRENTS FROM ONE PART ©F DEVICE [FO ANOTHER.
255 A sample of the lawn mower is to be tested for leakage current starting with th¢ as-received
condition buf with its grounding conductor, if any, open at the attachment plug. The as-recejved condition
is without pripr energization except as may occur as part of the preduction line testing. The Supply voltage
is to be adjusted to 120 volts. The test sequence with reference’torthe measuring circuit — Figure 25.1 — is
to be as follows:
a) With switch S1 open, the lawn mower is to_be connected to the measuring cirguit. Leakage
current is to be measured using both positions of switch S2, and with the lawn moer switching
devices in all their normal operating positions:
b) Switch S1 is then to be closed energizing the lawn mower, and within 5 second$ the leakage
current is to be measured using both-positions of switch S2 and with the lawn mower switching
devices in all their normal operating positions.
c) The leakage current is to be monitored until thermal stabilization. Both positions of [switch S2 are
to be|used in determining-this measurement. Thermal stabilization is considered to be obtained by

operdtion as in the normal temperature test.

25.6 Norm
interruption
interrupted fi

26 Startin

26.1

lly, the complete leakage current test program described in 25.5, is to be cond
r othertests. With the concurrence of those concerned, the leakage curren
r thespurpose of conducting other nondestructive tests.

ucted without
test may be

e

A lawn mower shall be capable of starting and operating normally on a circuit protected by an

ordinary — not time-delay— fuse having the same current rating of either 15 or 20 amperes as the
attachment plug of the lawn mower.

Exception: A time-delay fuse may be used for the test provided the lawn mower is marked in accordance
with Fuses, Section 52.

26.2

In a test to determine whether a lawn mower complies with the requirement in 26.1, the lawn mower

is to be connected to a supply of rated voltage using a 100-foot (30.5 m) long cord set, as described in
33.2.2, and started three times, with the lawn mower at room temperature at the beginning of the test.
Each start of the motor is to be made under conditions representing the beginning of normal operation,
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and the motor is to be allowed to come to rest between successive starts. The results are unacceptable if
the fuse opens, or if a thermal protector provided as part of the lawn mower trips.

27 Continuity of Ground Connection Test

27.1 The grounding blade of the attachment plug and the dead metal parts of a lawn mower specified in
23.2(c), shall be electrically conductively connected.

27.2 The resistance between the point of connection of the equipment-grounding means at or within the
lawn mower and any other point in the grounding circuit of the lawn mower shall not be more than 0.1 ohm.

27.3 Compliancey g instrument.

amperes pas

28 InputTe
28.1 The cU
lawn mower

28.4 — 28.6 4
frequency.

28.2 Ifthe

28.3 A 100
conducted.
28.4 Maxim
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bing between the two points.
t

rrent input to a lawn mower shall not be more than 120. percent of the rated va
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nd Input Test, Section 60.1, while connected tora supply circuit of rated volta

ting is given in terms of a range of voltages, rated voltage is considered to b

value of the rrnge — but not less than 120 volts or. 240 volts.

Lfoot-long (30.5 m) cord set, as-described in 33.2.2, is to be used when the

um normal load is considered to be the load that approximates as closely as
onditions of normal.use. It is not a deliberate overload except as the conditions
e somewhat more severe than the maximum load conditions that are recomm
of the lawn mower. Test loads that have been found to be close approximation
ons of normal use are described in 28.6 and Input Test, Section 60, for some cg
rs. However, lawn mowers having features not contemplated in these test pro
necessary to meet the intent of these requirements. These features would

eans to the
veen the two
the current in

ue when the
described in
je and rated

b the highest

input test is

possible the
of actual use
ended by the
5 of the most
mmon forms
cedures may

include the

attachments Trovided for use with the lawn mower.

28.5 Combination lawn mowers are to be tested individually for each function.

28.6 For reel lawn mowers, the input test is to be conducted with the lawn mower moving wet, thick
grass, the average height of which is 3 inches (75 mm), and 1 inch (25.4 mm) of this height is to be cut
during the input test.

29 Impact Test

29.1 The ball-impact test is to be conducted with a smooth steel sphere having a diameter of 2 inches
(51 mm) and weighing 1.18 pounds (0.535 kg). When the component being tested can be struck from
above, the sphere is to be allowed to fall vertically from rest to strike the component. For surfaces other
than the top of the enclosure, the steel sphere is to be suspended by a cord and allowed to fall as a

pendulum through the distance required to cause it to strike the surface. In either case, the vertical travel
of the sphere is to be 51 inches (1.30 m).


https://ulnorm.com/api/?name=UL 1447 2020.pdf

MAY 12, 2020 UL 1447 55

29.2 If the component is made of nonmetallic material, the ball-impact test is to be performed on the
sample or samples in the as-received condition. The test is then to be repeated on a different sample or
samples that have been conditioned in an air oven for 7 hours at a uniform temperature not less than 10°C
(18°F) higher than the maximum operating temperature of the material measured during the Temperature
Test, Section 30, but not less than 70°C (158°F). The conditioned samples are to be tested after they have
returned to room temperature.

29.3 Upon removal from the oven mentioned in 29.2 and before being subjected to the ball-impact test,
no sample shall show checking, cracking, or other deleterious effects from the oven conditioning, nor shall
any sample show distortion sufficient to impede the intended use of the lawn mower.

29.4 If the > lawn mower
for use at low temperatures, such as a lawn mower with a snow moving accessory, shall alsq be subjected
to the ball-impact test immediately after being conditioned at minus 20°C (minus 4°F) for.7,hdurs.

29.5 Deformation of a guard during the ball-impact test is acceptable if:
a) Operation of the lawn mower or performance of the guard is not affected; or

b) The guard can be readily restored to its original shape.

29.6 A fundtional component, including a cutting tool or portion of the drive system, need nat comply with
the requirempnt for the ball-impact test if the lawn mower is not«Capable of its intended operation after the
test.

30 Temperature Test

30.1 A lawh mower, when tested under the ¢onditions described in 30.3 and 30.7, sha|l not attain a
temperature [at any point sufficiently high to constitute a risk of fire or to adversely affect pny materials
employed in the lawn mower, or to show a temperature rise greater than those specified in Table 30.2. An
overcurrent grotective device shall not open the circuit during the test.

30.2 During the temperature test, the temperature on a surface of a lawn mower that may|be contacted
by the user, [other than a cuttingtor functional edge, shall not be more than the value spegified in Table
30.1. If the fest is conducted;at a room temperature of other than 25°C (77°F), the resuits are to be
corrected to that temperature:

Table 30.1
Maximum temperatures of surfaces exposed to user contact

Metal Nonmetallic
Location °C (°F) °C (°F)
A handle or knob that is grasped 50 (122) 60 (140)
for lifting, carrying, or holding
A handle or knob that is contacted 60 (140) 85 (185)

but does not involve lifting,
carrying, or holding; and other
surfaces subject to contact in the
intended use of the product

30.3 For the temperature test, a lawn mower is to be loaded by an eddy-current brake, dynamometer, or
the like as follows:

a) A single-speed lawn mower with a universal motor is to be operated and loaded to rated current.
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b) A lawn mower with an induction motor is to be operated at rated voltage and loaded to obtain
rated current. The input wattage is to be measured. If the lawn mower is intended for use on a
nominal 120-V or a 240-V supply, the load is to be increased until the initial wattage is obtained at

120 or

240 V.

c) A variable-speed lawn mower with a universal motor, and discrete speed setting, is to be
operated while loaded to rated current at highest and lowest speed settings and may be operated
at intermediate speed settings.

d) An infinitely variable-speed lawn mower with a universal motor, without feedback, is to be

operat

ed as follows:

e) An

30.4 With r¢ference to feedback as mentioned\in-30.3 (d) and (e), a lawn mower is consid

feedback if th

30.5 Al val
25°C (77°F).
104°F).

30.6 A 1004
conducted.

1) Atthe maximum epnnd enH‘ihg, while-loaded-to-rated-current-

2) At the no-load speed setting equal to 25 percent of the no-load maximum|sp
loaded to obtain 25 percent of the maximum speed obtained with rated current.

nfinitely variable-speed lawn mower with feedback is to be operated.as follows:
1) At the maximum-speed setting while loaded to obtain rated current.

2) At a no load speed setting equal to 25 percent of the(maximum no load sp
loaded to obtain rated current.

Exception: If a lawn mower with feedback empleys circuits to limit the current
so that rated current cannot be obtained at 25 percent of no load speed, then
be adjusted to result in the maximum current obtainable at 25 percent of the
load speed.

e rated current is exceeded when-making the adjustment described in 30.3 (d) a

les for temperature rises-in*Table 30.2, are based on an assumed ambient te
Tests are to be conducted at any ambient temperature within the range of 10

30.7 For the
an alternatin

}

nominal voltage.rating of 115 or 230 volts. For a lawn mower voltage rating other than those j

test, thevoltage of a direct-current power-supply circuit is to be 115 or 230 volf
current circuit is to be 120 or 240 volts, depending on whether the lawn r

eed and then

ped and then

bt low speed,
the load is to
maximum no

ered to have
hd (e)(2).

mperature of
- 40°C (50 —

foot-long (30.5m) cord set, as described in 33.2.2, is to be used when the tempgrature test is

5, and that of
hower has a

st indicated,

the voltage of the power-supply circuit is to equal the maximum rated voltage of the lawn mower. If the
lawn mower has a single frequency rating, the test is to be conducted at that frequency. A lawn mower
rated a-c — d-c, d-c — 60 hertz, or d-c — 25 hertz — 60 hertz is to be tested on direct current or 60-hertz
alternating current, whichever results in higher temperatures. A lawn mower rated 25 — 60 hertz or 50 — 60
hertz is to be tested on 60-hertz alternating current.

30.8 To determine whether a lawn mower complies with the requirements of 30.1, it is to be connected to
a voltage supply as described in 30.7, and operated continuously until constant temperatures have been

reached.

30.9 Thermal equilibrium or constant temperature is considered to exist when three successive readings,
taken at intervals of 10 percent of the previously elapsed duration of the test, but not less than 5-minute
intervals, indicate no change.
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30.10 Temperatures are to be measured by thermocouples except when the resistance method is to be
used as provided in 30.13. The thermocouples are to consist of wires not larger than 24 AWG (0.21 mm?)
and not smaller than 30 AWG (0.05 mm?). The thermocouples and related instruments shall be accurate
and calibrated in accordance with laboratory practice. The thermocouple wire is to conform to the
requirements given in the Tolerances on Initial Values of EMF versus Temperature tables in ANSI/ASTM
E230/E230M.

Table 30.2
Maximum acceptable temperature rises

Materials and component Degrees
°C &3]
1. Varnished-cloth insulation 60 (108
2. Fuses 65 (117
3. Fiber employed as electrical insulation 65 (117
4. Wood and other combustible material 65 (117
5. Phenolic composition employed as electrical insulation or as a 1262 (2257
part the deterioration of which results in a risk of fire, electric
shock, or injury to persons.
6. Rubber or thermoplastic-insulated wires and cords 3420 (63)%P
7. Capacitor
Electrolytic 40° (72)
Other type 65¢ (17)f
8. Class 105 insulation systems on windings of a transformer
Thermocouple method® 65 (117
Resistance method® 75 (134
9. Class 105 insulation systems on windings of a relay, a
solenoid, etc.
Thermocouple method® 65 (117
Resistance methed® 85 (153
10. Class 130 insulatiori Systems on windings of a relay, a
solenoid, etc.
Thermocouple method® 85 (153
11. Class A-insulation systems on coil windings of an a-c motor
having, a.diameter of more than 7 inches (178 mm), of a d-c
motor, and of a universal motor:®f
A. In a open motor
Thermocouple method 65 (117)
Resistance method 75 (134)
B. In a totally enclosed motor
Thermocouple method 70 (126)
Resistance method 80 (144)
12. Class A insulation systems on coil windings of an a-c motor
having a diameter of 7 inches or less (not including a universal
motor) and on a vibrator coil:®f
A. In an open motor and on a vibrator coil
Thermocouple or resistance method 75 (135)

Table 30.2 Continued on Next Page
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Table 30.2 Continued

Materials and component Degrees
°c (°F)
B. In a totally enclosed motor
Thermocouple or resistance method 80 (144)
13. Class B insulation systems on coil windings of an a-c motor

having a frame diameter of more than 7 inches, of a d-c motor
and of a universal motor:®f

A. In an open motor

Thermocouple method 85 (153)
Resistance method 95 (174)
B. In a totally enclosed motor
Thermocouple method 90 (162)
Resistance method 100 (180)
14. Class B insulation systems on coil windings of an a-c motor

having a diameter of 7 inches or less (not including a universal
motor) and on a vibrator coil:®

A. In an open motor and on a vibrator coil
Thermocouple or resistance method 95 171)

B. In a totally enclosed motor

Thermocouple or resistance method 100 (180)
15. Class E insulation systems on coil windings ~and core
laminations
Thermocouple method 80 (144)
Resistance method 90 (162)

@ The Ijmitations on phenolic composition and*on.fubber and thermoplastic insulation do not apply to compgunds
that hgve been investigated and found to halte special heat-resistant properties.

® RubHer-insulated conductors within a'Class-A-insulated flexible cord entering a motor and subjected to a
tempefature rise of more than 35°C (63°F), comply with the requirement when braid intended for the
tempefature is employed on the conductor of other than a flexible cord. However, this does not apply to
thermgplastic-insulated wires 6r-¢ords.

¢ For an electrolytic capagitorthat is physically integral with or attached to a motor, a temperature rise on
insulating material integrakwith the capacitor enclosure of more than 65°C (117°F) meets the intent of the
requirgment.

9 For 4 capacitor-that operates at a temperature rise of more than 65°C (117°F), its marked temperature linfit is
to be taken inte consideration.

¢ See $0.13.
fSee rote (a) to Table 22.1.

30.11 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in thermal
contact with the surface being measured. In most cases, adequate thermal contact will result from
securely taping or cementing the thermocouple in place; but if a metal surface is involved, brazing or
soldering the thermocouple to the metal may be necessary.

30.12 Whenever referee temperature measurements are necessary in connection with the heating of
electrical equipment, thermocouples consisting of 30 AWG (0.05 mm?) iron and constantan wires and a
temperature indicating instrument are to be used.

30.13 The temperature of a coil or winding is to be measured by means of thermocouples mounted on
the outside of the coil wrap. When the coil is inaccessible for mounting thermocouples — for instance, when
the coil is immersed in sealing compound or when the coil wrap includes thermal insulation such as
asbestos, or more than 1/32 inch (0.8 mm) of cotton, paper, rayon, or similar insulation — the resistance
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method is to be used. For the thermocouple-measured temperature of a coil of an alternating-current
motor other than a universal motor having a frame diameter of 7 inches (178 mm) or less, see entries 12
and 14 in Table 30.2, the thermocouple is to be mounted on the integrally applied insulation of the
conductor.

30.14 When using the resistance method, the windings are to be at room temperature at the start of the
test. The temperature rise of a winding is to be calculated from the formula:

R,
t RTX(K"'tl)_(K"‘tz)

1

in which:

t is temperature rise in °C;

R, is tesistance of the coil at the end of the test in ohms;

R, is tesistance of the coil at the beginning of the test in ohms;

t, is room temperature at the beginning of the test in °C;

t, is rpom temperature at the end of the test in °C; and

k is 234.5 for copper, 225.0 for electrical conductor grade (EC) aluminum. Values of the constant

(k) fof other grades must be determined.
31 Dielectric Voltage-Withstand Test
311 A lawn mower shall withstand without breakdown for 1 minute the application pf a 60-hertz
essentially s|nusoidal potential of 1000 volts plus twice rated voltage, other than as spegified in 31.2,
between livel parts and dead metal parts;* with the lawn mower at the temperature reached during the
temperature fest.
31.2 For a lawn mower employing an induction motor rated less than 1/2 horsepower (373 YV output) and
250 volts or |ess, the test potential for the motor — but not for the remainder of the lawn mower — is to be
1000 volts.
31.3 In apqlying 31.2, to a motor not rated in horsepower, use is to be made of the appropriate table of
ANSI/NFPA [0, which specifies the relationships between horsepower and full-load currenfs for motors.
For a univergal motor, the table applying to a single-phase, alternating-current motor is to e used when

the lawn mo
current moto

rs is to be used.

el 1S marked for use on atternating current only; otherwise, the tabte applying to direct-

31.4 To determine whether a lawn mower complies with the requirements in 31.1, the lawn mower is to
be tested by means of a suitable 500-volt-ampere or larger capacity transformer the output voltage of
which is essentially sinusoidal and can be varied. The applied potential is to be increased from zero until
the required test level is reached, and is to be held at that level for 1 minute. The increase in the applied
potential is to be at a substantially uniform rate and as rapid as is consistent with its value being correctly
indicated by a voltmeter.
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32 Resistance to Moisture Tests
32.1 High humidity

32.1.1 A lawn mower employing insulating material likely to be adversely affected by moisture under
conditions of normal use shall be conditioned for 24 hours in moist air having a relative humidity of 85 +5
percent at a temperature of 32 +2°C (90 +4°F). After the conditioning:

a) A lawn mower rated for a nominal 120-volt supply shall comply with the requirements in 25.1, in
a repeated leakage current test. The test is to be discontinued when leakage current stabilizes.

b) A lawn mower other than that specified in (a) shall have an insulation resistance of not less than
50,000 ohms between live parts and interconnected dead metal parts.

c) Other than as noted in 32.1.2, a lawn mower shall be subjected to a dielectric.voltage-withstand
test ap described in 31.1, with the lawn mower still in the humidity chamber or foom, at the
speciffed humidity and temperature.

32.1.2 Ifitid necessary to remove the lawn mower from the chamber or room for the test in 32.1.1(c), it is
to be tested within 1 minute after removal.

32.2 Water spray

32.2.1 Afterjexposure to water spray as described in 32.2.2 and 32.2.3, a lawn mower:

a) Rafed for a nominal 120 volt supply shall comply with the requirement in 25.1, ih a repeated
leakage-current test, except that the test shall be-discontinued when leakage current stabilizes.

b) Of a type other than that specified in (a)'shall have an insulation resistance not lesg than 50,000
ohms petween live parts and interconnected dead metal parts.

c) Shall withstand without breakdown for 1 minute the application of a 60-hert essentially
sinusqidal potential between live parts and exposed dead metal parts with the lawn mower at the
tempegrature reached during the temperature test. The dielectric test potential shall be:

1) In accordanee.with 31.1, for a grounded lawn mower.
2) Twenty-five hundred volts for a double-insulated lawn mower rated a nomingl 120 volts.

3) Thirty-five hundred volts plus twice the rated voltage of the lawn mower for a double-
insulated lawn mower other than as specified in (c)(2).

32.2.2 A lawn mower, supported in a normal operating position, is to be subjected for 1 hour to a
downward spray of water onto the top and sides, applied to the lawn mower at an angle of 45 degrees to
the vertical, and in the direction or directions most likely to cause water to enter. The lawn mower is not to
be operating when being subjected to this exposure, but is to be operated for 5 seconds after the spray is
removed before being subjected to the tests in 32.2.1.

32.2.3 The water spray test apparatus is to consist of three spray heads mounted in a spray head pipe
rack as shown in Figure 32.1. Spray heads are to be constructed in accordance with Figure 32.2. The
water pressure for all tests is to be maintained at 5 pounds psi (34.5 kPa) at each spray head. The
distance between the center nozzle and the lawn mower is to be approximately 5 feet (1.52 m). The spray
is to be directed at an angle of 45 degrees to the vertical toward the louvers or other openings nearest
current-carrying parts.
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32.2.4 Before the test is started, the resistivity of the water is to be 3500 ohm-centimeters +5 percent
when measured at 25°C (77°F). At the conclusion of the test, the resistivity of the water shall not be less
than 3200 ohm-centimeters nor more than 3800 ohm-centimeters when measured at 25°C (77°F).
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Figure 32.1
Rain test spray head pipe rack
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Figure 32.2

Rain test spray head assembly
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33 Operation Tests

33.1

33.1.1

Blade stopping time after long term cycling

is shut off. Mechanical means for braking the rotation shall show no evidence of malfunction.

After 6000 cycles of operation, rotation of the blades shall cease within 5 seconds after the power

33.1.2 To determine whether a mower complies with the requirements in 33.1.1, one sample is to be
tested. Each cycle is to consist of 45 seconds on at maximum operating speed and 15 seconds off.

33.2 Peripheral speed

33.2.1 With
19,000 feet (§

33.2.2 With
the starting ¢

the mower at maximum operating speed, the peripheral speed of any bladesh3
791 m) per minute.

reference to the requirement in 33.2.1, a 100-foot-long (30.5 m) cord’set is to b
urrent is measured. If the manufacturer supplies a 100-foot cordhset, that corg

used. If a cord set of the required length is not supplied by the manufacturer,the following is tq

a)A1
is pro
b) A1
is pro
33.3 Direct
33.3.1 The
the handle.
33.3.2 Unle

not be provids
33.4 Opera

33.41
operator, an 3

33.5 Sound

DO-foot-long cord set having 16 AWG (1.3 mm?) conductors if a 15 ampere attg
ided on the lawn mower; or

DO-foot-long cord set having 10 AWG (5.3 mm?)-conductors if a 20 ampere attg
ided on the lawn mower.

on

Il not exceed

e used when
set is to be
be used:

chment plug

chment plug

bnly direction of powered travel for.a'self-propelled mower shall be in the direction away from

5s the direction of travel is\governed by the position of the handle, a swing-over
bd on a self-propelled mower.

lion indicator

If the operation of*ta mower is so quiet that rotation of the blade or blades is not ¢

udible orwisible indicator of blade rotation shall be provided on the mower.

level

handle shall

vident to the

33.5.1

The sound level from a lawn mower shall not exceed 92 decibels on the "A" scale (dBA) with the

microphone located 10 inches (254 mm) to the right and left of the position assumed by the operator when

operating the

product and 66 inches (1.68 m) above the ground.

33.5.2 Measurements of sound level are to be made with instrumentation conforming with IEC 61672-1
and IEC 61672-2.

33.5.3 The sound level test procedure is to be performed in accordance with the following:

a) An operator is to be at the lawn mower control when readings are taken;

b) The microphone is to be mounted independent of the equipment and operator; and

¢) The sound-level meter is to be set on slow response (see 33.5.2).
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33.5.4 The test site is to be a flat open space free from any large reflecting surfaces, such as sign
boards, buildings, or hillsides located within 100 feet (30.5 m) of the equipment being tested. The surface
of the test area is to be grass, approximately 2 inches (51 mm) high. Equivalent laboratory conditions may

be used.

33.5.5 The

following operating conditions are to be established for the sound level test:

a) Ambient sound level, including wind, is to be at least 10 decibels below that of the equipment
being tested;

b) Cutting height of the mower is to be adjusted for 2 inches (51 mm); and

c) The

oper:

cleard

34 Abnormal Operation Test

34.1
combination

semiconduct

342 To deLe

be connecte
load with the
at atime.

34.3 Ifthel
on and if the
lawn mower

malfunction becomes evident. Otherwise;the test is to be continued until ultimate results og
dead metal

are unaccep

34.4 Durin
delay fuse

circuit to which the lawfsmower could be properly connected. Opening of the fuse before
electric shock, or injuryto persons results is an acceptable conclusion of a test.

35 Handle Durability Test

If a lay

atCl—a O ivivie vOTOTIO v, Cl

tion, but in a stationary position. Self-propelled lawn mowers may be blocked.in
nce provided for the drive wheels.

vn mower employs a semiconductor or one or more semiconductor junctions, a
of both, no risk of fire, electric shock, or injury to persons shall result whg
Dr junction or capacitor is short or open-circuited.

rmine whether a lawn mower complies with the fequirements in 34.1, the law
to a grounded supply of rated frequency and maximum rated voltage and is to
short- or open-circuited condition introduced. ©nly one abnormal condition is to

awn mower is provided with a momentary-contact switch having no provision fo
Fe is indication of malfunction of the:lawn mower, such as emission of smoke, i
to operate in the normal manner-or other indication, the test is to be discontin

arts of the lawn mower are to be connected to ground through a 3-ampere fus

able if the fuse opens during the test.

the tests described in 34.2, the lawn mower is to be connected in series wi
the maximum-eurrent rating that can be accommodated by the fuseholder

i all modes of

position with

apacitor, or a
en either any

N mower is to
operate at no
be simulated

being locked
nability of the
Led when the
cur. Exposed
b. The results

th a nontime-
bf the branch
a risk of fire,

35.1

If the insulating material used for handles, as specified in 6.4.1, overlies dead metal:

a) The material shall not show holes, cracks, distortion, or other evidence of unacceptable
deterioration after being conditioned as described in 35.2; and

b) The material shall not break, crack, rupture, or show other adverse effects after the lawn mower
has been subjected to the impacts described in 35.3. The impact test is to be conducted on the
samples that have been conditioned as described in 35.2.

35.2 The conditioning specified in 35.1, is to consist of keeping the lawn mower for 7 hours in an air-
circulating oven at a temperature that is 10°C (18°F) more than the temperature attained by the handle
under conditions of normal operation, but at not less than 70°C (158°F).
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35.3 With reference to 35.1(b), each handle of a lawn mower is to be subjected to two impacts of 5 foot-
pounds (6.8 J) as specified in 29.1. In the tests, two different handle assembly samples are not prohibited

from being used, one for each impact.

36 Attachment Plug Test

36.1
attachment pl

ug while the plug is conductivity connected to the extension-cord connector.

Exception: The probe may contact the grounding blade of a 3-conductor grounding plug.

When tested as described in 36.2, the test probe shall not contact any blade of the lawn mower

36.2 To determine-whetheramattachment p:uy bUIIIp:;CD with—the |cqu;|clllcut nn 361, the plug is to be
inserted in th¢ extension-cord connector of the test assembly illustrated in Figure 36.1, as'faf as possible.

The plug is th
between the
4.1 pounds (1
the plug blad
between the
for the other |

en to be withdrawn not more than the distance that will permit the test pfobé t
plug body and the extension-cord connector. The test probe is to be inserted W
8 N) or less, until the probe contacts one blade of the plug. While thé\probe is i
e, the electrical continuity is to be determined using an instrument; such as a
contacts of the extension-cord connector and the test probe. The test is then to
lade of the attachment plug.

Figure 36.1
Plug blade shielding-gage

EXTENSION CORD RECEPTACLE

D be inserted
ith a force of
contact with
n ohmmeter,
be repeated

(THREE WIRE GROUNDED) 1.38 INCH
CONTINUITY =(35.1mm)+]
TESTER MINIMUM
— f
) ~ 1.38
dH INCH
(GROUNDING &
JPEN) /
TEST PROBE °
9TEST PROBE IS TO BE MADE OF 0.06 INCH (1.5mm)
$A1832A THICK METAL.
37 Strain RetiefTest
371 Pull
37.1.1 When tested as described in 37.1.2, the strain-relief means provided on the power supply cord

shall withstand for 1 minute, without displacement, a pull of 35 pounds (156 N) applied to the cord, with the
connections within the lawn mower disconnected.

37.1.2 A 35-pound (15.9 kg) weight is to be suspended from the power supply cord and supported by the
lawn mower so that the strain-relief means will be stressed from any angle that the construction of the lawn
mower permits. The strain relief is not acceptable if, at the point of disconnection of the conductors, there
is such movement of the cord as to indicate that stress would have resulted on the connections.
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37.2 Torque
37.2.1 A power supply cord shall withstand for 1 minute 50 ounce-inches (0.353 N-m) of torque applied 1

inch (25.4 mm) from the strain relief without damage to the cord and without transmitting the torque to the

terminations.

38 Push-Back Relief Test

38.1

occurrence of any of the conditions specified in 12.5.3 (a) — (d).

To determine compliance with 12.5.3, a product shall be tested in accordance with 38.2, without

38.2 The s
product and
than 1 inch ig
then the test
the product i
product excq
determine co

39 CordFI

39.1 A pow
Flexing shal
concerned.

39.2 Three
the product i
feet and 5 fg
removed. GU
motion of the
employed, th
makes availa
for this test. §

pply CUIU 10 LU UT TITIU T 1TTTCIlT \L\J“I‘ IIIIII) monrm ure pUIIIl WIICTTCT UIC CUITrU TITIT
s then to be pushed back into the product. When a removable bushing whigh.e
present, it is to be removed prior to the test. When the bushing is an integral’ps
s to be carried out by holding the bushing. The cord or bushing is to then be pus
n 1-inch (25.4-mm) increments until the cord buckles or the force fo.push the
eds 6 pounds-force (26.7 N). The supply cord within the product‘is to be m
mpliance with 12.5.3.

pxing Test

er supply cord shall withstand 20,000 cycles of flexing at the cord entrance tq
be performed at a rate not exceeding 10 cyeles per minute, unless agree

samples are to be tested. Each sample is'to be mounted so that the cord ent
5 at the center of rotation. A 1-pound (0:45-kg) weight is to be attached to the cq
et (0.91m and 1.52 m) from the cekd entry point. Any additional cord beyond 4
ides are to be provided 3 feet from the cord entry point to minimize bouncing g
cord. The weight is to be located so as not to interfere with the guides. When &
e additional length is to-be-obtained by using an attached cord set that the
ble. If a cord retaining, device is provided with the lawn mower, the device is t

bee Figure 39.1.

ges from the
xtends further
rt of the cord,
hed back into
cord into the
anipulated to

the product.
hble to those

ance point of
rd between 3
b feet is to be
r side-to-side
short cord is
manufacturer
b be removed
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Figure 39.1
Cord flexing

1/2" (12.7mm)
Dia. Rods

)

39.3 Startin
to consist of 1
the opposite

Rotation is to

39.4 Afterfl

a) Ea
condu
when

interry

3
.9m)

- -

Wi
WJUL

(19.1mm)
Weigh

RUCTIAN

A — Portions of the cord damaged\'by contact with
the guides or attachment of\the weight may be
removed prior to the electrical tests.

o

S2864

g with the cord in a vertical position and the cord entrance pointing downward,
ptating the entrance point 90 degrees to the horizontal position, rotating back 18
norizontal position, and then back to the vertical position, for a total rotation of
be smooth with no sudden starts or stops.

bXing:

th current-Carrying conductor shall be capable of carrying its rated ampacity
ctor) asgiven in ANSI/NFPA 70 for 2 minutes without interruption. A groundir
provided, shall be capable of carrying twice its rated ampacity for 2 min
ption,

each cycle is
0 degrees to
B60 degrees.

(for the size
g conductor,
utes without

b) Following the test specified in (a), there shall be no dielectric breakdown when a potential of
1000 V plus twice the rated voltage of the product is applied for 1 minute between the individual
conductors of the cord with the internal connections to the product severed and insulated, and
between live parts and accessible metal parts.

¢) There shall be no breakage of a cord jacket or individual conductor insulation. No strands shall
be exposed through conductor insulation.

40 Pressure Pad Test

40.1

To determine if the pressure pad tests described in 40.2 and 40.3, are needed, a sample of the lawn

mower is to be operated at no load for a period of 1 hour with the pad specified in 9.1.14, removed from
the lawn mower. At the conclusion of the test, the lawn mower is to be carefully examined for evidence of a
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risk of fire or electric shock. If there is such evidence, the tests described in 40.2, and, if applicable, 40.3,
shall be conducted.

40.2 To determine compliance with 9.1.14, three samples of a soft rubber, neoprene, or polyvinyl chloride
pressure pad, after conditioning in a full-draft, air-circulating oven maintained at a temperature of 20°C
(36° F) more than the normal operating temperature for 168 hours, shall not undergo any change in
dimension that will result in inability of the pad to hold down or maintain permanent position of an electrical
part.

40.3 |If a pressure pad is likely to be exposed to grease, three samples of the pad mentioned in 9.1.14,
are to be conditioned for 18 hours in oil at a temperature of 20°C (36°F) more than the normal operating
temperature. The qil to be used is IRM 902, The pads shall not undergo any change in dimepsion that will
result in inabllity of the pad to hold down or maintain permanent position of an electrical part:

41 Switch pnd Control Tests
41.1 Geneilal

41.1.1 Swifching contacts in an isolated secondary circuit that is limited to100 volt-ampereg or less:
a) Negd not be investigated to determine whether it is suitable for the particular application; and

b) Nepd not be subjected to the tests in this section.
41.2 Locked rotor test
41.2.1 A switch or other device that controls the motor of a lawn mower shall perform acdeptably when
subjected to|an overload test consisting of 50 cycles of operation, making and breaking th¢ locked-rotor
current of the lawn mower. There shall not be any electrical or mechanical breakdown of [the switch or

undue pitting or burning of the contacts.

Exception Ng¢. 1: A reversing switch is_fo be tested as described in 41.3.1 and 41.3.2.

Exception Ng¢. 2: A speed chanhging switch is to be tested as described in 41.3.3 and 41.3.4.

Exception N¢. 3: This requirement does not apply to a switch that controls an induction motof and that has
a horsepowey rating podess than the controlled motor horsepower rating.

Exception No. 4x This requirement does not apply to a switch that is interlocked so that it wjll never have
to break the locked rotor current

41.2.2 For tests described in 41.2.3 — 41.3.4, the lawn mower is to be connected to a grounded power-
supply circuit of rated frequency and maximum rated voltage. See 30.7. During the tests, exposed dead
metal parts of the lawn mower are to be connected to ground through a 3-ampere plug fuse, so that any
single-pole, current-rupturing device will be located in the ungrounded conductor of the supply circuit. If
the lawn mower is intended for use on direct current, or on direct current as well as on alternating current,
the exposed dead metal parts of the lawn mower are to be connected so as to be positive with respect to
any single-pole, current-rupturing control device. Test results are not acceptable if the fuse in the
grounding connection opens during any of the tests.

41.2.3 For the overload test described in 41.2.1, the rotor of the motor is to be locked in position, and the
switch or control is to be operated at a rate of not more than 10 cycles per minute and is to be left in the
"on" position as briefly as possible.
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Exception: A

faster rate of operation may be employed if agreeable to those concerned.

41.3 Reversing switch test

41.31

A switch or other device used for reversing the motor of a lawn mower, unless rated for the

application, shall perform acceptably when subjected to a test consisting of 25 cycles of operation as
described in 41.3.2. There shall not be any:

a) Elec

trical or mechanical breakdown of the device;

b) Undue pitting or burning of the contacts; or

c)Em

41.3.2 Fort

a) Thr|

SSION O molten metal or Tlame rom the encliosure or the lawn mower.

he test specified in 41.3.1, each cycle of operation is to consist of:

allowing it to attain full operating speed in that direction;

b) Th
othery
attain

c) The

41.3.3 A sw
off switch, un
50 cycles of g

a) Ele
b) Ung
c)Em
41.3.4 Fort

at one speed
back to the pq

42 Capacits

421 Anele

bn, without pause in any intermediate "off" position unless the switch will
ise, throwing the switch to the position in which rotationqis reversed, allowing
normal speed in that direction; and

n reversing the rotation again by throwing the switch to the initial "on" position.

itch or other device for changing the speedof the motor of a lawn mower, othe
ess rated for the application, shall performiacceptably when subjected to a test
peration as described in 41.3.4. There.shall not be any:

ctrical or mechanical breakdown of the device;
ue pitting or burning of the contacts; or

ssion of molten metal orflame from the enclosure of the lawn mower.

he test specified in'41.3.3, each cycle of operation is to consist of operating the
throwing the switch to cause operation at the other speed, and then changin
sition that results in the first value of speed again.

br Test

'\frnl\]/fir* r‘ap:mii'nr not prn\/ir’lnd with-means for \/nni‘ing and with an npnning (gg

bwing the switch to the position in which the motor of the lawn mower rotates in ¢ne direction,

not function
the motor to

r than an on-
consisting of

lawn mower
g the setting

) more than

1/16-inch (1.6 mm) wide that does not comply with the requirement for enclosure thickness in 20.1, shall

not ignite the

cotton or emit molten metal when it is tested as described in 42.2.

42.2 Three samples of the capacitor, mounted in the usual manner and with cotton placed around
openings in the enclosure are to be subjected to such overvoltage as to cause breakdown or malfunction.

43 Accelerated Aging Test

43.1
have physical

properties as specified in Table 43.1, before and after accelerated aging.

A rubber or neoprene compound forming a part that is depended upon for protection from rain shall

43.2 The test procedure for determining whether a part complies with the requirement in 43.1, depends
upon the material of which it is composed, its size and shape, the application in the lawn mower, and other
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factors. The test procedure may include visual inspection for cracks, deformation, and the like, after
accelerated aging, as well as comparison of hardness, tensile strength, and elongation before and after
accelerated aging.

43.3 With reference to 43.1 and 43.2, a part made of rubber or neoprene, tested to compare its tensile
strength and elongation before and after accelerated aging, is acceptable if these properties are found to
be not less than the minimum values specified in Table 43.1, corresponding to the temperature of the
component during the temperature test.

Table 43.1
Accelerated aging test

Temperature on Minimum acceptavte
fomponent during percent of unaged vialue
temperature test for,samples

Tensile
°C (°F) Accelerated aging procedures strength Elonggtion
60 pr less (140 or less) | Air oven aging for 70 hours at 100 +2°C (212 60 6
1+3.6°F)
61-75 (142 -167) | Air oven aging for 7 days at 100 +2°C (212 50 5
1+3.6°F)
74-90 (169 — 194) | Air oven aging for 7 days at 121.0 +1{0°C 50 5
(249.8 £1.8°F)
91}- 105 (196 —221) | Air oven aging for 7 days at 136:0-+1.0°C 50 5
(276.8 £1.8°F)
Al of the above? Immersion for 168 hours in-boiling solution of 50 5
commercial dishwashing detergent — 25 grams
per liter of water
@ All bamples regardless of temperature are to-be subjected to this aging procedure

44 Permarnency of Marking Tests
441 Geneyal

44.1.1 A repuired marking shall be molded, die-stamped, paint-stenciled, stamped or etchefd on metal, or
indelibly stamped on pressure-sensitive labels secured by adhesive. Ordinary usage, handling, storage,
and the like, pf the lawnmower shall be considered in determining the permanence of a markjing.

44.1.2 To determine if a pressure-sensitive label secured by adhesion is adequate for the jntended use,

; Al ot o arbio ot 4ot to oo ol cibad in 44 4 2 A4 44 Cgonnl
representative-samples-aretobe StojectettothetesStSGescroet i To—5FToampies of the label

are to be applied to test surfaces employed in the intended application.

441.3 The adhesion of the pressure-sensitive labels is considered to be acceptable if immediately
following removal from each test medium, and after being exposed for 24 hours to room temperature
following removal from each test medium:

a) Each sample demonstrates good adhesion and edges are not curled;

b) The label resists defacement or removal as demonstrated by scraping across the test panel with
a flat metal blade 1/32-inch (0.8 mm) thick, held at a right angle to the test panel; and

c) The printing is legible and is not defaced by rubbing with thumb or finger pressure.
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44.2 Oven aging test

4421 Three samples of the test panels are to be placed for 240 hours in an air oven maintained at the
temperature indicated in Table 44.1.

Table 44.1
Oven aging test temperatures

Maximum temperature — as measured during normal

temperature test — of surface to which label is applied Test temperature
°C (°F) °C (°F)
60 (140) or less 87 (189)
51— 80 (142 -176) 105 (221)
41-100 (178 -212) 121 (250)
1Pp1-125 (214 - 257) 150 (302)
1p6 — 150 (259 - 302) 180 (346)

44.3 Immersion test

44.3.1 Six pamples of the mounted label are to be placed forv24 hours in a controlled| atmosphere
maintained af 23 +2°C (73 +4°F) with a 50 +5 percent relativeshumidity. Three samples are then immersed
in water and fhree samples are immersed in oil at a temperature of 21 £2°C (70 +4°F) for 48 hours in each
case.

44.4 Standard atmosphere test

4441 Three samples of the mounted label.are to be placed for 72 hours in a controlled atmosphere
maintained af 23+2°C (73 £4°F) with a 50 5-percent relative humidity.

45 Polymeric Materials Other Than'HB
45.1 Mold gtress evaluation

45.1.1  Whep tested under the conditions described in 45.1.2, the enclosure material shall comply with all
of the following conditions:

a) Thg material shall not soften, as determined by handling immediately after the oven-conditioning
period,

b) The material shall not crack;

¢) No uninsulated live parts shall be exposed to the extent that the product would not comply with
requirements in this Standard that guard against unintentional contact with uninsulated live parts;

d) Spacings shall not be reduced below the minimum acceptable value; and

e) Warping or distortion shall be limited to the extent that the lawn mower complies with the strain-
relief requirements in Section 37, Strain Relief Test.

45.1.2 Three samples of the complete lawn mower are to be placed for 7 hours in an oven maintained at
a uniform temperature not less than 10°C (18°F) higher than the maximum operating temperature of the
material measured during the Temperature Test, Section 30, but not less than 70°C (158°F). Immediately
following this, the sample is to be examined with reference to the requirement in 45.1.1(a). After cooling to
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room temperature, the sample is to be examined with reference to 45.1.1 (b) — (d), and tested with
reference to 45.1.1(e).

45.1.3 The oven conditioning described in 45.1.2, may cause the enclosure to distort to the extent that it
is in a throwaway condition. These results are acceptable provided the performance is evaluated several
times during the oven conditioning to ensure that intermediate stages of distortion do not constitute a risk
of fire, electric shock, or injury to persons.

45.1.4 Crazing of the polymeric material is considered to be acceptable with regard to the requirements
in45.1.1.

45.2 Resistance-to-impacttest

45.2.1 Alaywn mower shall withstand the impact described in 45.2.3 without:
a) Mgking live parts accessible to contact; or

b) Pr@ducing any other condition that would increase the risk of shock of the lawn mower.

45.2.2 With reference to 45.2.1(b), cracking of the enclosure is not to-affect the function of|any safety or
constructional feature, such as a thermostat, an overload-protective/device, or strain relief. Cracking of the
enclosure is hot acceptable if a dust or moisture-tight enclosure is\required.

45.2.3 A lawn mower is to be subjected to three impacts of 5 foot-pounds (6.8 J) as specified in 29.1, on
any surface that is exposed to a blow during normal use.

45.3 Abnormal operation tests

45.3.1 When a lawn mower is connected ta the circuit described in 34.2, and tested in ac¢ordance with
45.3.2, there|shall not be:

a) Igniition of the enclosure material;
b) Exposure of live partsor

c¢) Enission of flame“or molten metal, or glowing or flaming of the combustible materigl upon which
the lafwn mower.is:placed.

Exception:_Any emission of flame or molten metal or glowing or flaming of thg combustible
supparting surface that may result from such emission is acceptable if it occurs through an opening
providéd.as a part of the design and construction of the enclosure — not an opening that occurs as
a result of this test.

45.3.2 The lawn mower is to be operated under the condition of abnormal operation, such as stalled-
rotor operation, operation with current-carrying parts short-circuited, or the like. During the test, the lawn
mower is to rest on white tissue paper on a softwood surface and is to operate continuously until the
ultimate results have been determined. In most cases, continuous operation will be necessary until
constant temperatures are reached.

45.3.3 With reference to the requirement in 45.3.1, warping, shrinkage, expansion, or cracking of the
material of the enclosure is acceptable.
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45.4 Flame resistance test

45.4.1 When tested in accordance with 45.4.2 — 45.4.4, the enclosure shall not support combustion for
more than 1 minute after two 30-second applications of a test flame, with an interval of 1 minute between
applications of the flame, and shall not be completely destroyed as a result of this test.

454.2 Three samples of the enclosure are to be placed in an oven for 7 days maintained at a
temperature not less than 10°C (18°F) higher than the maximum temperature of the material measured
during the Temperature Test, Section 30, but not less than 70° C (158° F). After cooling to room
temperature, the samples are to be tested in accordance with 45.4.3 and 45.4.4.

Exception_' This r-nnnh'finning does-not cpply if:

a) It K
flame-

b) The

454.3 Thre
selected. Seg
considered a
subjected to
intended ope
with or faster
mechanism o

4544 The
blue cone. T
enclosure sel

4545 Afla
requirements

46 Polymeric Materials Classified HB

as been determined previously by means of a long-time thermal aging-prog
retardant properties of the enclosure material are not adversely affected'by agin

aging program included specimens at least as thin as the wall of the.‘eénclosure.

e sections of the enclosure of the lawn mower that are most likely to be ignit
tions adjacent to coil windings, splices, open switches, or‘ether arcing or spark
5 those most likely to be ignited. Using a separate sample in each case, each se
he flame test described in 45.4.4. During the test, the tawn mower is to be su
rating position in a draft-free location; the nonpolymeric portions of the enclosy
ed to the polymeric portions are not to be removed; and, insofar as possible
f the lawn mower is to be in place.

lame of a Bunsen burner is to be adjusted to have a 3/4-inch (19.1-mm) yellow
vo 30-second applications of the tipZof the flame are to be made to each s
ected as indicated in 45.4.3, with a t+minute interval between the applications.

me-retardant coating shall-not be depended upon for acceptable results for theg
in45.4.1-45.44.

ram that the
g, and

ed are to be
ing parts are
ction is to be
bported in its
re in contact
| the internal

lame with no
ection of the

flammability

46.1 General

46.1.1 A polymeric.enclosure made of a material that is rated HB in accordance with 46.5.1, is not
required to be subjected to the tests in Section 45, Polymeric Materials Other Than HB, and 46.2.1 —
46.4.5; or 46.p1 > 46.7.5, when:

a) All live parts within the enclosure are acceptably insulated or provided with acceptable internal
enclosures independent of the outer polymeric enclosure;

b) All leads connecting components inside the enclosure are mechanically secured so that
displacement of any component resulting from degradation of the polymeric material does not

cause

a stress on the junction between a lead and a terminal of the component; and

c) The power supply cord strain relief does not depend upon the enclosure.

46.1.2 With reference to 46.1.1(b), a component having integral leads shall be subjected to strain-relief

tests unless s

uch tests are a part of its regular test procedure.


https://ulnorm.com/api/?name=UL 1447 2020.pdf

MAY 12, 2020 UL 1447 75

46.1.3 A polymeric enclosure of material that complies with the rate-of-burning requirement in Flame
Test, Section 46.5, need not be subjected to the test required by 45.4.1, if all live parts within the enclosure

are insulated or provided with internal enclosures independent of the outer polymeric enclosure.

46.2 Mold-

46.2.1

stress evaluation

After being conditioned and evaluated as described in 45.1.1 — 45.1.4, and when operated at no

load and at rated voltage, a lawn mower shall not have an input current more than 150 percent of the
current measured during the input test conducted in accordance with 28.2 — 28.6.

46.3 Resistance to impact test

46.3.1 A Ilen mower shall be subjected to the impact tests described in 45.2.3, and

accordance
46.4 Overl

46.4.1 The
46.4.3, witho
the input test

Exception: T|

46.42 The
46.4.3 or 46.

46.4.3 Ala
is then to be
equals appro

46.4.4 Duri
mower is to b

4645 Ala
has a no-loa
by continuing

vith 45.2.1 and 45.2.2.

bad test

no-load current input of a lawn mower that has completed.the overload test
ut burning out electrically shall not be more than 150 percent-of the current me
on a previously unconditioned lawn mower in accordance.with 28.1.

his requirement does not apply to a lawn mower tested in accordance with 46.4.

enclosure of a lawn mower that burns out electrically during the overload tes
1.5, shall not support flame for more than 4(minute.

vn mower is to be operated at no loadfor 1/2 hour and then at full load for 1/2 h
increased every 15 minutes by 10 percent of the then-existing current until the
ximately 150 percent of rated ctitrent or the lawn mower burns out.

hg the overload test specified in 46.4.3, any overload-protective device provided
e short-circuited.

iwvn mower that hias’‘completed the overload test described in 46.4.3, without bu
J current input more than the value specified in 46.4.1, is to be operated until b
the overload conditioning.

46.5 Flame test

evaluated in

described in
hsured during

TOT

described in

our. The load
current input

with the lawn

ning out, and
Lrnout occurs

46.5.1
classifying m

aterials HB in UL 94.

46.6 Resistance to hot-wire ignition test

46.6.1

46.6.2 and 46.6.3.

A polymeric material shall comply with the requirements for the horizontal burning test for

The polymeric material shall resist ignition for 7 seconds or longer when tested in accordance with

Exception: A polymeric material is not required to be tested in accordance with 46.6.2 and 46.6.3, when
the electrically live parts are spaced 1/32 inch (0.8 mm) or more from the surface of the polymeric material.

46.6.2 Each of three samples of the material, each 5-inches (127 mm) long, 1/2-inch (12.7 mm) wide,
and having a thickness not more than the minimum thickness of the enclosure at any point, is to be
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wrapped with five turns of resistance wire, as described in 46.6.3, with a spacing of 1/4-inch (6.4 mm)
between turns.

46.6.3 The wire is to be 24 AWG (0.21 mm?), iron-free, 20 percent chromium and 80 percent nickel,
conforming to 1.61 ohms per foot (5.28 ohms per meter) and 865 feet per pound (581 m/kg). The wire is to
be approximately 10-inches (254 mm) long, and is to carry such current as to dissipate 65 watts. The
measurement of time is to begin when the current begins to flow.

46.7 High-current arc ignition test

46.7.1 The spacing specified in 22.7 (b), may be not less than 1/32 inch (0.8 mm) if the polymeric
material does-hot ignifn with-60 or fewer arcs-when-tested-in-accordancewith 46 72 46 7 5.
46.7.2 Threp samples of the polymeric material, each 5-inches (127 mm) long, 1/2-in€h,(12{7 mm) wide,

and having a thickness not more than the minimum enclosure thickness, are to be tested.

46.7.3 The edance load
connected in
AWG (8.4 mn
1/8-inch (3.2

test is to be conducted using a pair of electrodes and a variablé-inductive imq
series with a high-capacity alternating-current source. The stationary electrodeg is to be a 8
1?) solid copper conductor having a horizontal chisel point. Thé movable electrqde is to be a
Imm) diameter stainless-steel rod having a pyramidal point:)The major axis of each electrode

is to be 45 d
vertical plane
until the curre

46.7.4 The
provided with
the fixed elec

egrees from the horizontal, and the major axes of both electrodes are to be
. With the electrodes short-circuited, the variable<inductance impedance is to
nt is 32.7 amperes at 240 volts alternating current, with a 50 percent power factd

sample is to be supported horizontally in aifon a test stand. The movable elec
an insulated handle so that, with the cirCuit energized, it can be manually mov
rode and then to break the electrical circuit. The electrodes are to be supported

in the same
be adjusted

a

rode is to be
ed to contact
at a distance

above the safple equal to the distance from the.arc source to the enclosure in the lawn mowgr.

movable electrode is to be moved in a horizontal direction to make and bre¢ak electrical
ne fixed electrode at a rate0f40 contacts per minute.

46.7.5 The
contact with |

MANUFACTURING AND PRODUCTION TESTS

47 Productjon-Line Dielectric Voltage Withstand Test

47.1 Other than double-insulated mowers

4711 A lapwnsmower shall withstand without breakdown for 1 minute the application ¢f a 60-hertz
essentia”y Si |uou;da= pUtUI |t;a= Uf 1000 VU:tO pluo tVV;\;C IatUd vu:tayc, Uthcl thall do O'JCU ﬁed in 542,

between live parts and dead metal parts. As an alternative to the test time of 1 minute, the test time may
be reduced to 1 second if the potential is increased to 120 percent of the specified voltage.

47.1.2 For a lawn mower employing an induction motor rated less than 1/2 horsepower (373 W output)
and 250 volts or less, the test potential for the motor — but not for the remainder of the lawn mower — is to
be 1000 volts.

47.1.3 In applying 47.1.2, to a motor not rated in horsepower, use is to be made of the appropriate table
of ANSI/NFPA 70, which specifies the relationships between horsepower and full-load currents for motors.
For a universal motor, the table applying to a single-phase, alternating-current motor is to be used when
the lawn mower is marked for use on alternating current only; otherwise, the table applying to direct-
current motors is to be used.
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47.1.4 The test equipment is to include an indication of breakdown that is audible or visible or both. In the
event of breakdown, manual reset of an external switch is to be required, or an automatic reject of the unit
under test is to result. The lawn mower is to be tested by means of a 500-volt-ampere or larger capacity
transformer, the output voltage of which is essentially sinusoidal and can be varied. The applied potential
is to be increased from zero until the required test level is reached, and is to be held at that level for 1
minute. The increase in the applied potential is to be at a substantially uniform rate and as rapid as is
consistent with its value being correctly indicated by a voltmeter.

Exception No. 1: A 500 volt-ampere or larger capacity transformer need not be used for the production-
line dielectric tests if the transformer is provided with a voltmeter to measure the applied potential directly.

Exception No. 2: Test equipment other than that described may be used if found to accomplish the
intended factfory control.

Table 47.1
Production-line dielectric voltage withstand test potential for double-insulated lawn mowers

Points between which potential is to be applied Test potential, volts

1. Live parts and dead metal parts insulated from each other by 1000
basic insulation?

2. Accessible dead metal parts or, for a lawn mower with an outef. 1500
enclosure of insulating material, metal foil wrapped tightly
around the enclosure and inaccessible metal parts including
metal foil in contact with the insulating barriers provided\to
accomplish compliance with the requirements in 73,6,>°

3. Live parts and accessible dead metal parts or, fof.a lawn mower 2500
with an outer enclosure of insulating material,\metal foil wrapped
tightly around the enclosure®®

2 If npcessary because of the inaccessibility of parts, tests in accordance with (1) and (2) may be conducted on
subdassemblies of the lawn mower, and in this'case, the test described in (3) is to be conducted. If the tests in

accordance with (1) and (2) are conductéd-on the completely assembled lawn mower, the test described |n (3)
may pe omitted if there is no reinforced\insulation.

b Thdse parts of the tests described\in/(2) and (3) that include application of metal foil to outer enclosures|of
insulpting material may be waived provided that the manufacturer has an acceptable control program. To
detefmine whether the matefial:‘complies with the required physical and electrical properties, this progran is to
inclupe the following:

1. Investigationrof the dielectric properties of the materials. This investigation may be waived if the
material'has been investigated and found to be acceptable for the particular application.

2.Periodic physical property tests on molded parts.

3. Visual inspection of each molded part to determine that material is free from cracks and meta
partcies.

47.2 Double-insulated mowers

47.2.1 Each finished double-insulated lawn mower shall withstand for 1 second without breakdown the
application of a 60-hertz essentially sinusoidal test potential as specified in Table 47.1.

48 Production-Line Continuity of Ground Test

48.1 Each finished lawn mower shall comply with the requirement in 23.2 (c), for continuity of the
grounding connection.


https://ulnorm.com/api/?name=UL 1447 2020.pdf

78 UL 1447 MAY 12, 2020
RATING

49 General

49.1 Alawn mower shall be rated in volts, amperes, and frequency. The frequency shall be expressed in

one of the following terms: hertz, Hz, cycles-per-second, cps, cycles/second, or c/s. If the lawn mower is
intended for use on a direct-current circuit, such designation shall also be included in the rating.

Exception: In place of an ampere rating, a lawn mower may be rated in watts if the full-load power factor is
0.80 or more, or if the rating of the lawn mower is 50 watts or less.

MARKINGS

50 General

50.1 All required markings on a lawn mower shall be permanent as specified in.Séction 44,|Permanency

of Marking TIsts. The markings shall also be legible, readily visible, and located on a part of the lawn

mower that cannot be removed without impairing the operation of the lawn mower.

51 Identification and Rating

51.1 A product shall be legibly and permanently marked with;
a) The manufacturer's name, trade name, or trademark or other descriptive marking [by which the
organization responsible for the product may be.idéntified when the manufacturer's identification is
provided in a traceable code, the product shall be identified by the brand or trademark owned by a
private labeler.
b) A distinctive ("catalog" or "model") ndmber or the equivalent;
¢) The electrical rating; and
d) The date or other dating period of manufacture not exceeding any three consecytive months.
Whenl|the date of manufacture is abbreviated or is in a nationally accepted conventional code or in
a codg affirmed by the manufacturer, the code shall not repeat in less than 10 years, jand shall not
requirEreference ta.the' production records of the manufacturer to determine when thg product was
manufactured.

51.2 For a lawn mower employing a single motor as its only electric-energy-consuming conponent, the

electrical rati

g given on the motor nameplate need not be shown elsewhere on the lawn

mower if this

nameplate is e

51.3 If a lawn mower employs a dual-voltage motor and if the motor nameplate is employed to give the
electrical rating of the lawn mower as indicated in 51.2, the lawn mower shall be additionally marked to
indicate the particular voltage for which it is connected when shipped from the factory. If the lawn mower
employs an attachment plug, instructions shall be provided to indicate the type of plug that should be used
if the lawn mower is re-wired for the alternate voltage.

51.4 An accessory or the package containing it shall be marked with a catalog designation or the
equivalent.

51.5 If a manufacturer produces or assembles lawn mowers at more than one factory, each finished lawn
mower shall have a distinctive marking, which may be in code, by which it can be identified as the product
of a particular factory.
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52 Fuses
52.1 If a lawn mower will not start and attain normal running speed when connected to a circuit protected

by an ordinary— not a time-delay — fuse as described in 26.1, the lawn mower shall be plainly marked with
the following or the equivalent: "If connected to a circuit protected by fuses, use time-delay fuses with this
lawn mower. "

53 Switches and Controls

53.1 A switch, other than a momentary contact switch — one that requires continuous pressure to hold it
in the "on" position — that controls the motor of a lawn mower shall have a marked "off" position if the lawn

mower, when nnnrgl?nd, has moving pgrfe that introduces-arisk of aTITaY; to persons-

53.2 All pos

Exception: T
locked "on".

54 Cautior

541 Areq
visible from
injury to pers

542 Inac
less than 3/3

54.3 If con
intended fun
reduce the ri

54.4 |If the
the replacem
guarded live
or cleaning i

electric shock.

itions of an operating control on a lawn mower shall be clearly identified by a‘m4

his requirement does not apply to a momentary-contact operatingxcontrol th

ary Markings

lired cautionary marking shall be of a color that contrasts with its background
he operator's position or from the position in whi€h a specific risk of fire, eleg
pns would be encountered.

hutionary marking, the words "CAUTION,""WARNING," or "DANGER " shall bg
P-inch (2.4 mm) high.

hplete guarding of a moving part-capable of causing injury to persons wou
ction of the lawn mower, cautionary markings shall be provided to instruct the
bk of injury unless the risk is @pparent to the user.

ntended operation of a Jawn mower contemplates cleaning or servicing by the
ent of a pilot lamp,5and if such cleaning or servicing would expose an otherwis
part to unintentional contact, the lawn mower shall be marked to indicate that s
5 to be donewith the lawn mower disconnected from the supply circuit to redy

54.5 A lawn mower shall be provided with the warning label illustrated in Figure 54.1. The |

label shall be

as\follows:

rking.

at cannot be

and shall be
tric shock, or

in letters not

Id defeat the
user how to

user, such as
e enclosed or
uch servicing
ce the risk of

pcation of the

a) For a rotary mower, on the blade housing as close as possible to any discharge opening, or, if
there is no discharge opening, in a position that is visible to the operator in the intended operating
position.

b) For a reel-type mower, as close to the center of the cutting width of the blade as possible.

54.6 The dimensions of the label illustrated in Figure 54.1 shall be at least the values shown in the figure,
and the lettering and symbol shall retain the same size relation to each other and to the label as shown in
the figure.

54.7 A lawn mower shall be plainly marked with the word "WARNING " and the following or its equivalent
"Risk of Electric Shock. Do not expose to water — replace damaged cord immediately."
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Figure 54.1

Warning label
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54.8 If a lawn mower is shipped from the factory with a required guard detached, the lawn mower shall
be legibly and permanently marked with the word "WARNING" and the following or its equivalent "Risk of
Injury. Do not operate without guards in place."

54.9 Unless a battery-charger has been tested in accordance with 32.2.1 — 32.2.3, it shall be marked
"Use indoors only."

5410 If a lawn mower is provided with a catcher assembly that provides some or all of the guarding
required by 57.1, the catcher assembly shall be permanently marked with the word, "WARNING," and the
following or its equivalent, "To reduce the risk of injury, inspect catcher assembly frequently and replace
with recommended replacement if there are signs of wear or deterioration." For the purposes of this

requirement

a woven fabric with ink printing or a separate ink printed patch sewn to the cat

her assembly

is considered

54.11 A lay
catcher asse
"To reduce t
marking sha
visible to the

INSTRUCTI(
55

55.1 Gene

55.1.1 Ani

55.1.2 The
injury to pers

55.1.3 Ala
catcher asse)
of injury coul

5514 The
before the o
contrast with

permanent.

vn mower that has been only subjected to the Thrown Objects Test of ANSI B
mbly in place, shall be marked with the word, "WARNING," and the following or
he risk of injury, do not operate lawn mower unless catcher assembly is att
| be readily visible from the operator's position. This marking.may be located s
operator upon removal of catcher assembily.

DNS

Instruction Manual

al
nstruction manual shall be provided with*a lawn mower.

instruction manual shall specifically warn the user against each risk of fire, ele
pns and state the precautions:that should be taken to guard against those risks.

wn mower that has been only subjected to the Thrown Object Test of ANSI B
mbly in place, shalkcontain a warning statement in the instruction manual to ind
i occur if the lawn mower is operated without the catcher assembly attached.

safety instruction shall be separated in format from the other instructions, and
peratingTinstructions in the instruction manual. The instructions shall be legi
the baeckground.

71.1, with the
ts equivalent,
ached. " This
o it is readily

ttric shock, or

71.1, with the
icate that risk

shall appear
ble, and shall

55.1.5 Al

dadl H 1y tal ki that 1l 1
wWIiT TITOUWTI pIUVIUUU wWIlUT a LdAaluricl GOOCIIIUIy uaiat PlUVluCO SQUTTTIC U dir Ul

fthe guarding

required by 57.1, shall contain a warning notice in the instruction manual as to the durability of the catcher
assembly. This notice shall state that under normal usage, the catcher assembily is subject to deterioration
and wear and should, therefore, be frequently checked for replacement. It shall also state that any
replacement assembly should be checked for compliance with the original manufacturer's
recommendations or specifications.

55.1.6 The instruction manual shall include the following specific identifications and warning information
applicable to accessories and attachments:

a) A statement specifying only those accessories and attachments that have been found to be
acceptable for use with the lawn mower;

b) A warning to the user that the use of any other accessory or attachment might increase the risk
of injury;
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c¢) Instructions to the user in the safe use of the accessory or attachment; and

d) A statement indicating that devices for retaining extension cords are available.

55.1.7 When the double insulation symbol (a square within a square) is used as the only marking to
identify a unit as being double insulated, the symbol shall be defined in the instruction manual (See
Section 84, Details).

55.1.8 The instruction manual shall include the name and address (city, state, and zip code) of the

manufacturer
55.2 Safety

55.2.1 The
appropriate, &
The phrases
first and last
"WARNING:

reduce the rig
equally defin
instruction, e
background.

a) FO

or brand-name distributor.

. i

instruction manual shall include a safety instruction Section A or Section B,
nd the applicable items of Section C of the following warning instructionsy or th
'Read All Instructions" and "SAVE THESE INSTRUCTIONS" shall appear and
tems, respectively. The phrase "Read All Instructions" shall be preceded by t
When using electric lawn mowers, basic safety precautions .should always b
k of fire, electric shock, and personal injury, including the fallowing:" Equivalen
tive terminology are not prohibited from being used when they meet the

xcept for the signal word. The instructions shall be/legible, and shall cont

R ALL GROUNDED LAWN MOWERS
1) Grounding Instructions

This lawn mower should be grounded-while in use to reduce the risk of injury tg
from electric shock. The lawn mower is equipped with an approved three-co
and three-prong grounding-type plug to fit the proper grounding-type receptac
or green and yellow conducter in the cord is the grounding wire. Never conneci
green and yellow wire to-alive terminal. If your unit is for use on less than 150

shown in sketch D.

An adapter, sketehes B and C, is available for connecting plugs as shown ir
two-prong receptacles. The green-colored rigid ear, lug, or the like, must be cq
permanent'ground, such as a properly grounded outlet box. No adapter is ava
plug shown in sketch D.

2)\Extension Cords

whichever is
e equivalent.
shall be the
he statement
e followed to
t wordings in
ntent of the
ast with the

the operator
nductor cord
e. The green
the green or
volts, it has a

plug as shown in sketch A in Figure 55.1. If it is for use on 150 to 250 volts, it has a plug as

sketch A to
nnected to a
ilable for the

Use only three-wire outdoor extension cords that have three-prong grounding-type plugs

and three-pole receptacles that accept the lawn mower's plug.

b) FOR ALL DOUBLE-INSULATED LAWN MOWERS

1) Replacement Parts
When servicing use only identical replacement parts.

2) Polarized Appliance Connections

To reduce the risk of electric shock, this appliance has a polarized plug (one blade is wider
than the other) and will require the use of a polarized extension cord. The appliance plug

will fit into a polarized extension cord only one way. If the plug does not fit

fully into the

extension cord, reverse the plug. If the plug still does not fit, obtain a correct polarized
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extension cord. A polarized extension cord will require the use of a polarized wall outlet.
This plug will fit into the polarized wall outlet only one way. If the plug does not fit fully into
the wall outlet, reverse the plug. If the plug still does not fit, contact a qualified electrician to

install the proper wall outlet. Do not change the equipment plug, extension co
or extension cord plug in any way.

c) FOR ALL LAWN MOWERS

rd receptacle,

1) Avoid Dangerous Environment — Don't use lawn mowers in damp or wet locations.

2) Don't Use In Rain.

3) Keep Children Away — All visitors should be kept a safe distance from work

rea.

4) Dress Properly — Do not wear loose clothing or jewelry. They can be‘cau

ght in moving

parts. Use of rubber gloves and footwear is recommended when working eutdgors.

5) Use Safety Glasses — Always use face or dust mask if operation is dusty.

6) Use Right Appliance — Do not use lawn mower for any\job except that for which it is

intended.

7) Ground Fault Circuit Interrupter (GFCI) protection{should be provided on tHe circuit(s) or

outlet(s) to be used for the lawn mower. Receptacles are available having
protection and may be used for this measure of.safety.

Exception: This instruction does not apply te a battery-power lawn mower.

8) Warning — To prevent electric shock use only with an extension cord suitab
use, such as SW, SOW, STW, STOW, SJW, SJIOW, SJTW, or SITOW.

Exception: This instruction dogs’not apply to a battery-powered lawn mower.

9) Extension Cord — MaKe sure your extension cord set is in good condition. W
extension cord, be sure/to use one heavy enough to carry the current you
draw. For lengths fess than _ feet, No. _ AWG extension cord should
undersized cordwill cause a drop in line voltage resulting in loss of power ang
(NOTE: Table'55:1, shows the correct size to use depending on cord length a
ampere rating. If in doubt, use the next heavier gage. The smaller the gag
heavierdhe cord.) To reduce the likelihood of disconnection of lawn mower
cord.set/during operating:

i) Make a knot as shown in Figure 55.2, or

built-in GFCI

le for outdoor

hen using an
r product will
be used. An
overheating.
nd nameplate
e number the
cord from the

i) Use one of the plug-receptacle retaining straps or connectors described in this

manual.

Exception: This instruction does not apply to a battery-powered lawn mower.

10) Don't Abuse Cord — Never pull lawn mower by cord or yank it to dis
receptacle. Keep cord from heat, oil, and sharp edges.

connect from

Exception: This instruction does not apply to a cordless battery-powered lawn mower.

11) Don't Force Lawn Mower — It will do the job better and safer at the rate for which it was

designed.

12) Don't Overreach — Keep proper footing and balance at all times.
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13) Stay Alert — Watch what you are doing. Use common sense. Do not operate lawn

mower when you are tired.

14) Disconnect Lawn Mower — Disconnect the lawn mower from the power supply when not
in use, before servicing, when changing accessories such as blades, and the like.

Exception: This instruction does not apply to a battery-powered lawn mower.

15) Store Idle Lawn Mower Indoors — When not in use, lawn mower should be stored in an

indoor dry and locked-up place — out of reach of children.

16) Maintain Lawn Mower With Care — Keep cutting edges sharp and clean
safest performance

for best and

Follow instructions for lubricating and changing accessories.

Inspect lawn mower cord periodically and if damaged, have it repaired by g
service facility. Inspect extension cords periodically and replace if.damaged. K
dry, clean, and free from oil and grease.

Exception: The statement, “Inspect extension cords periodically and replace
may be omitted for a battery-powered lawn mower.

17) Keep guards in place and in working order.
18) Keep blades sharp.
19) Keep hands and feet away from cutting.area.

20) Objects struck by the lawn mower;blade can cause severe injuries to persg
should always be carefully examined and cleared of all objects prior to each mq

21) If lawn mower strikes a fareign object, follow these steps:
i) Stop lawn mower. Release the switch.
i) Unplug.power cord.
iii) Inspect for damage.
iv)Repair any damage before restarting and operating the lawn mower.

22) Use identical replacement blades only.

n authorized
(eep handles

if damaged.”

ns. The lawn
wing.
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Figure 55.1

Grounding motors
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Table 55.1
Minimum.gauge for extension cords

Volts Total length of cord in feet
120V 25 50 100 150
240V 50 100 200 300

Ampefe Ampere AWG
rating more rating-not
than more than
0=6 18 16 16 14
610 18 16 14 12
1012 16 16 14 12
12-16 14 12 Not Recommended
NOTE — Only the applicable parts of the Table need to be included. For instance, a 120-volt product need not include the
240-volt heading.
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Figure 55.2

Method of securing cord set

CORD APPLIANCE
SET CORD

(A) TIE CORD AS SHOWN

(B) CONNECT PLUGMAND” RECEPTACLE
S1036A

PART 2 - ROTARY LAWN MOWERS
GENERAL
56 Scope

56.1 These| requirements ‘cover rotary lawn mowers. These requirements are intended {o add to, or
modify, the reguirements«in\Sections 2 — 31.

CONSTRUCTION

57 MechanlcallAssembly

57.1 Each discharge opening of a rotary lawn mower shall be so located or guarded that grass clippings
and debris do not discharge directly into the operator zone.

58 Switches and Controls

58.1 When moving in the normal direction of travel, the blade or blades of a walk-behind rotary mower
shall come to a complete stop within 3 seconds after release of the blade control. See 63.1.

58.2 A walk-behind rotary mower shall be provided with a means that must be manually actuated before
the blade or blades can be restarted. The means shall be either a control that is separate from the blade
control, or it shall be incorporated into the blade control as a double action device that requires two
separate actions to restart the blade or blades. See 63.1.


https://ulnorm.com/api/?name=UL 1447 2020.pdf

MAY 12, 2020

UL 1447

87

58.3 A walk-behind rotary motor having a blade that begins rotating when the motor is energized shall
have its normal starting means located within the operating control zone. See 4.20 and 4.21.

PERFORMA

NCE

59 General

59.1 Thete

sts described in 61.1 — 62.2, are to be conducted with:

a) The blade or blades assembled in the intended manner on a complete mower;

b) The mower resting on a horizontal surface and secured in place, if necessary, with resilient

restrg

c) Th

are td be conducted once for each blade of a mower, but a new mower may’be Used f
each plade of a multi-blade mower.
60 Input Test
60.1 For rgtary lawn mowers, the input test is to be conducted withthe lawn mower ope
load.
61 Impact [fest
61.1 No part of the mower shall fracture, break, loosen, or deform in a manner that introd

injury to the ¢

61.2 The n
fixture is to
blade isto b
rod is inserte
the exposed

ints; and

b motor operating at the manufacturer's recommended maximum governed sps

perator or to bystanders as a result of the test described in 61.2.

ower is to be positioned and operated over the test fixture illustrated in Figure

be secured so that no movement of the fixture frame occurs during an impac
e adjusted to the cutting height closest to 2 inches (51 mm) and positioned so t
d into the blade housing, the portion of the rotating blade within 2 inches of the
portion of the rod.

ed. The tests
or the tests of

rating without

Lces a risk of

51.1. The test
. The mower
hat, when the
tip will strike
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Figure 61.1

Typical sudden-impact test fixture

15—

$C0868 SECTION,A(-N\A

. Floor Level

. Blade height
. Release positipn of rod

. Remote contrql release

. 1/2-inch (12.7{mm) plate

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

. Chamfer
9. 4-inch (102-mm) pipe
10. 3-inch (76-mm) pipe
11. Spacer

© N O O A W N 2

12. 2-inch (51-min) pipe
13. 1-inch (25.4-mmydiameter SAE 117 steetTod
14. Pin and washer

15. Compression spring
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62 Out-of-Balance Test

62.1 No part of the mower shall fracture, break, loosen, or deform in a manner that introduces a risk of
injury to the operator or a bystander as a result of the test described in 62.2.

62.2 A blade is to be made unbalanced by removing or adding material at one end of the blade, and the
mower is then to be operated in the unbalanced condition for 1 hour or until it ceases to function. The
magnitude of unbalance, (U) in ounce-inches is to be calculated from the equation:

LS

U= 1855

in which L is the diameter of the blade-tip circle in inches.

For the Sl sygtem of units, the equation is:

in which U is|in newton-meters and L is in meters.
63 Blade Stopping Time

63.1 To determine compliance of a mower blade control with 58.1, the following test is to be|conducted:

a) The blade of the mower is to be opetated for 6 minutes at the manufacturer's recommended
maximmum governed speed.

b) The blade control is to be released immediately after completing the 6 minutes of operation.

c) The time elapsed between release of the blade control and a complete stop in motion of the
blade]is to be measured:

64 Torque [Test

64.1 When|subjected to the torque test described in 64.2, the blade or blade-support restraining means
shall not fragture,“break, loosen, or deform in a manner that introduces a risk of injury to te operator or
bystanders, Tnd the initial fastener torque shall not have decreased more than 10 percent.

64.2 With the blade-drive restraining means tightened to the torque value specified by the manufacturer
and with the blade shaft locked against rotation, torque is to be applied to the mower blade or, in the case
of pivoted blades, to the blade-support member in the direction of normal rotation until the blade or blade-
support member turns relative to the shaft, or until a torque of 50 pound-feet (68 N-m) is reached. If the
blade turns relative to the shaft, it is to be turned for 15 revolutions, or until the torque applied reaches the
50-pound-foot limit. The blade is also to be turned in the opposite direction 15 revolutions or until the
torque applied reaches the 50 pound-foot limit.

65 Structural Integrity Test

65.1 A catcher assembly and a guard shall be constructed of materials that will withstand the impact
described in 65.2, without introducing a risk of injury to the operator or to bystanders.
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65.2 A 1/2-inch (12.7-mm) diameter steel ball is to strike the guard or catcher assembly at a velocity
equal to the maximum blade-tip speed that can be obtained with the mower operating at the maximum
governed speed specified by the manufacturer. The ball is to contact the material at an angle closest to the
perpendicular that can be created by normal trajectory lines from the blade-tip circle to the guard or
catcher assembly.

65.3 The shield of a mower that is provided to comply with the requirements of the foot contact test
described in Section 66, Foot Contact Test, shall not permanently fracture, break, loosen, or deform as a
result of the test described in 65.4.

65.4 A 50-pound (222 N) static tensile force is to be applied to the shield for 10 seconds in a direction
that is considered most likely to cause malfunction. For the test, the shield is to be attached to the mower
in the mannef in which it is intended to be used.

66 Foot Coptact Test

66.1 When fested as described in 66.2 and 66.3, the foot probe illustrated in Figtre 66.1 shgll not contact
the blade or the blade-tip circle of the mower.

Figure 66.1
Foot probe

l / \‘\\
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? 5.90 Inches

(150mm)
10.01 Inches

PA235A (254.2mm)

(15mm) | 3.15 Inches | A~ 11
|
1

66.2 The foot-contact test is to be conducted under the following conditions:
a) The mower is to be placed on a smooth, level surface;

b) Pneumatic tires are to be inflated to the cold pressures recommended by the mower
manufacturer;
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