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INTRODUCTION
1 Scope

1.1 These requirements cover cord-connected electrically operated snow movers rated 250 V or less to
be employed in accordance with the National Electrical Code, ANSI/NFPA 70.

1.2 These requirements also cover battery-operated snow movers as specified in Battery Powered
Gardening Appliances, Supplement SA, in this Standard.

1.3 These requirements do not cover riding-type snow movers or snow movers intended for commercial
or industrial gse-or-foruse-inhazardoustocations—asdefinedintheNationatEectricat-Code, ANSI/NFPA

70.

1.4 In addifion to the requirements in this standard, a snow mover shall comply-with 5.1} 5.2.2, 5.2.3,
5.25,6,7,10.1-10.3, 11.1, and 12 of the Snow Throwers — Safety Specifications))ANSI B71.3.

Exception: Markings shall be considered durable and permanent if thej. comply with Pgrmanency of
Marking, Sedtion 42, of this standard.

2 Units of Measurement

2.1 Values [stated without parentheses are the requirement:*Values in parentheses are gxplanatory or
approximate linformation.

2.2 Unless|otherwise indicated, all voltage and curkent values specified in this standard afe root-mean-
square.

3 Undated|References

3.1 Any unglated reference to a code or standard appearing in the requirements of this standard shall be
interpreted ap referring to the latest edition of that code or standard.

4 Glossary

4.1 For the|purpose 6f'this standard the following definitions apply.

4.2 APPLIANCE C€OUPLER - A single-outlet, female contact device for attachment to a flgxible cord as
part of a detdchable power-supply cord to be connected to an appliance inlet (motor attachmént plug).

4.3 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 coupler or cord
connector.

4.4 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.

45 AUTOMATICALLY CONTROLLED PRODUCT — A product is determined to be automatically
controlled if it complies with one or more of the following conditions:

a) The repeated starting of the product is independent of any manual control after one complete
cycle of operation, after which some form of limit device opens the circuit.
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b) Duri

ing any single preset cycle of operation, the motor is caused to stop and restart.

c) When the product is energized, the initial starting of the motor may be intentionally delayed
beyond intended, conventional starting.

d) For a product employing a motor with a separate starting winding, during any single
predetermined cycle of operation, automatic changing of the mechanical load reduces the motor

speed

sufficiently to reestablish starting-winding connections to the supply circuit.

4.6 COMPONENT — A device or fabricated part of the appliance covered by the scope of a safety
standard dedicated to the purpose. When incorporated in an appliance, equipment otherwise typically field
installed (e.g. Iumlna|re) is conS|dered to be a component Unless otherW|se speC|f|ed matenals that

compose a d¢

4.7 CONTR

4.8 CONTR
relied upon a
an efficiency
normal or abr

4.9 CONTR

4,10 CONT
regulates the
thermal cutod
persons, is
controls”.

411 CONT
reduce the r

OL, AUTOMATIC ACTION — A control in which at least one aspect is nomsmanual.

OL, AUXILIARY — A device or assembly of devices that provides a-functional
5 an operational or protective control, and therefore is not relied upon for safety.

control not relied upon to reduce the risk of fire, electric shocks or injury to pg
ormal operation of the end product is considered an auxiliary control.

OL, MANUAL — A device that requires direct human interaction to activate or res

ROL, OPERATING — A device or assembly, ofdevices, the operation of wh

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

t/limiter or another layer of protection would'mitigate the risk of fire, electric shog
onsidered an operating control. Opetating controls are also referred to a

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

abnormal opgration of the appliance(whereby during the evaluation of the protective contr

protective fur

ctions are verified under normal and single-fault conditions of the control. Fo

thermal cutolit/limiter, or any other control/circuit relied upon for normal and abnormal ¢

considered a
controls".

412 CONT
deviation and
or operating s

protective control..Protective controls are also referred to as "limiting controls|'

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

mponents.

utility, is not
For example,
rsons during

t the control.

ich starts or
of which a
k, or injury to

5 "regulating

s intended to
y anticipated
pl/circuit, the
r example, a
onditions, is
and "safety

anufacturing
erating time,

4.13 CONTROL, TYPE 2 ACTION — The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence have been declared and tested under this standard.

4.14 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.

4415 DIRECTLY ACCESSIBLE MOTOR — A motor that can be contacted without opening or removing
any part, or that is located so as to be accessible to contact.

4.16 ENCLOSURE - That portion of the snow mover that:
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a) Renders inaccessible all parts that may otherwise present a risk of electric shock or injury to

perso

ns, or

b) Prevents propagation of flame initiated by electrical disturbances occurring within, or both.

417 GROUND-SUPPORTED SNOW MOVER - A snow mover that, during normal operation, is
supported entirely or in part by the ground.

4.18 HAND-SUPPORTED SNOW MOVER - A snow mover that, at some time during normal operation,
is intended to be completely supported by the user.

4.19 INDI

CTLY ACCESSIBLE MOTOR — A motor that is accessible only by opening

r removing a

part of the oy
or that is locq

420 LEAK
conveyed bg
conductive s

4.21 LIVER

CONSTRUC
5 Compon
5.1
5.1.1
a) Co
b) Be
c) Be
d) Ad
e) No

Exception N
specific com

Genergl

A con

ter enclosure, such as a guard or panel, that can be opened or removed withou
ted at such a height or is otherwise guarded or enclosed so that it is unlikely to'H

AGE CURRENT - All current or currents, including capacitively-coupled curren
btween exposed conductive surfaces of a snow mover and, ground or o
irfaces of the snow mover.

PART — A part energized with respect to earth or energized-with respect to some

TION

ents

nponent of a product covered by this\standard shall:
mply with the requirements for-that component as indicated in 5.2 — 5.25;

used in accordance with\its rating(s) established for the intended conditions of u

used within its established use limitations or conditions of acceptability;

| contaip-mercury.

D. 1A component of a product covered by this standard is not required to (

t using a tool,
e contacted.

, that may be
her exposed

other part.

ditionally comply-with the applicable requirements of this end product standard; and

omply with a

bonent rnquirnmnnf that:

a) Involves a feature or characteristic not required in the application of the component in the
product;

b) Is superseded by a requirement in this standard, or

c) Is separately investigated when forming part of another component, provided the component is

used

within its established ratings and limitations.

Exception No. 2: A component that complies with a UL component standard other than those specified in

5.2-5.25is

acceptable if:

a) The component also complies with the applicable component standard specified in 5.2 — 5.25; or

b) Th

e component standard:
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1) Is compatible with the ampacity and overcurrent protection requirements in the National
Electrical Code, ANSI/NFPA 70, where applicable;

2) Considers long-term thermal properties of polymeric insulating materials in accordance
with the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B; and

3) Any use limitations of the other component UL standards are identified and appropriately
accommodated in the end use application. For example, a component used in 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 Specific components are mcomplete in constructlon features or restncted in performance
capabilities. i f i i h as certain
temperatures|not exceeding specmed limits, and shall be used only under those speC|f|c condjtions.

5.1.3 A conpponent that is also intended to perform other functions, such as aover“currefnt protection,
ground-fault [ircuit-interruption, surge suppression, any other similar functions) or any|combination
thereof, shall comply additionally with the requirements of the applicable UL standard(s) that qover devices
that provide those functions.

Exception: Where these other functions are not required for the application and not identified as part of
markings, insfructions, or packaging for the appliance, the additional\component UL standarg/(s) need not
be applied.

5.1.4 A conpponent not anticipated by the requirements of this end product standard, ngt specifically
covered by the component standards in 5.2 — 5.25, andcthat involves a risk of fire, electric shoock, or injury
to persons, shall be additionally investigated in accerdance with the applicable UL standard, and shall
comply with §.1.1 (b) — (d).

5.1.5 With fregard to a component being.-additionally investigated, reference to condtruction and
performance [requirements in another.UL"end product standard is appropriate where that standard
anticipates ngrmal and abnormal use conditions consistent with the application of UL 1090.

5.2 Attachment plugs, receptacles, connectors, and terminals

5.2.1 Attachiment plugs, feceptacles, appliance couplers, appliance inlets (motor attachment plugs), and
appliance (flatiron) plugs, shall comply with the Standard for Attachment Plugs and Recepta¢les, UL 498.
See 5.2.9.

Exception Ng.1:“Attachment plugs and appliance couplers integral to cord sets or power [supply cords
that are investigatedfimaccoraarice WitiTthe Tequirerments 1 the Stanaard for Cora - Setsand Power-Supply
Cords, UL 817, are not required to comply with UL 498.

Exception No. 2: A fabricated pin terminal assembly(ies) need not comply with UL 498 if it complies with
Live Parts, Section 11, Electrical Insulation, Section 13, and Spacings, Section 18, of this end product
standard.

5.2.2 Quick-connect terminals, both connectors and tabs, for use with one or two 22 — 10 AWG copper
conductors, having nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.205, and 0.250
in), intended for internal wiring connections in appliances, or for the field termination of conductors to
appliance, shall comply with the Standard for Electrical Quick-Connect Terminals, UL 310.

Exception: Other sizes of quick-connect terminals shall be investigated with respect to crimp pull out,
insertion-withdrawal, temperature rise, and all tests shall be conducted in accordance with UL 310.
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5.2.3 Single and multipole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory assembly to copper or copper alloy
conductors, or for factory assembly to printed wiring boards, shall comply with the Standard for

Component Connectors for Use in Data, Signal, Control and Power Applications, UL 1977. See 5.2.9.

5.2.4 Wire connectors shall comply with the Standard for Wire Connectors, UL 486A-486B.

5.2.5 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.

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 the Standard for

Insulated M

5.2.7 Equip
conductors,
Copper Cong

5.2.8 Termi
suitably ratec

Exception: A
the part com
Spacings, S¢
terminal blog

529 Fems
that may be
the specific
coupler that
when tested

5.4 Boxes

and raceways

ti.Pole. Qplir\ing Wire f‘nnnnr\fnre’ UL 2459 _See 529,

ment wiring terminals for use with all alloys of copper, aluminum, or copper-c
shall comply with the Standard for Equipment Wiring Terminals for Use with Alu
uctors, UL 486E.

nal blocks shall comply with the Standard for Terminal Blocks,"UL 1059, and, if
for field wiring.

fabricated part performing the function of a terminal-block need not comply wj
plies with the requirements of Live Parts, Section 11, Electrical Insulation, S¢
ction 18, of this end product standard. This exception does not apply to protect
Ks.

le devices (such as receptacles, appliance couplers, and connectors) that arg
Lised, to interrupt current in the end product, shall be suitably rated for current

ype of load, when evaluated with-its mating plug or connector. For example,
can be used to interrupt the curfent of a motor load shall have a suitable hors
with its mating plug.

5.4.1 Elect
Chapter 3,

the relevant [UL standafd-(such as the Standard for Metallic Outlet Boxes, UL 514A, the
Nonmetallic Dutlet Boxes, Flush-Devices Boxes, and Covers, UL 514C, the Standard for Co
Flush-Mounted Wiring Devices, UL 514D) and Components — General, Section 5.1 are
comply with the.requirements in this end product standard.

ical boxes and the Jassociated bushings and fittings, and raceways, of the typs
iring Methods and Materials, of the National Electrical Code, NFPA 70 and thg

ad aluminum
minum and/or

hpplicable, be

ith UL 1059 if
ction 13, and
jve conductor

intended, or
nterruption of
an appliance
bpower rating

s specified in
t comply with
Standard for
ver Plates for
considered to

5.5 Capacitors and filters

5.5.1

A power capacitor employing a dielectric medium of wax or of liquid other than askarel shall comply

with the requirements for protected oil-filled capacitors in the Standard for Capacitors, UL 810, and shall
be used within its rated voltage.

5.5.2 An electromagnetic interference filter shall comply with the Standard for Electromagnetic
Interference Filters, UL 1283.
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5.6 Controls
5.6.1 General
5.6.1.1 Auxiliary controls shall be evaluated using the applicable requirements of this end product

standard and the requirements in the Standard for Controls — End Product Test Parameters, Section 20.

5.6.1.2 Operating (regulating) controls shall be evaluated using the applicable component standard
requirements specified in 5.6.2 — 5.6.7 and if applicable, the requirements in Controls — End Product Test
Parameters, Section 20, unless otherwise specified in this end product standard.

56.1.3 Op
deviation or ¢
speed contro

a) The
the St

b) The
Requi

5.6.1.4 Prot
requirements
Parameters,

5.6.1.5 Soligl-state protective controls that do not rely. upon software as a protective con

comply with 9

' 4 | oot 1 £4 £ Ll 1 ' £ o ol
al.lllu CUTNIIVIo tiat IGI)’ UpPUIT ouTtwdadl'c TUT T TIVTTTidl Upcrativit ur uirc CIriu Yy
rift of the control may result in a risk of fire, electric shock, or injury to person
unexpectedly changing its output, shall comply with one or both of the following

Standard for Tests for Safety-Related Controls Employing Solid-State-Devices,
bndard for Software in Programmable Components, UL 1998; or

Standard for Automatic Electrical Controls for Household and\Similar Use; Pa
ements, UL 60730-1.

ective (limiting) controls shall be evaluated using the applicable compon
specified in 5.6.2 — 5.6.7 and if applicable, the patameters in Controls — End
Bection 20, unless otherwise specified in this end\product standard.

ne or both of the following standards:

oduct where
s, such as a
standards:

UL 991, and

rt 1: General

ent standard
Product Test

ponent shall

a) Thg Standard for Tests for Safety-Related Controls Employing Solid-State Devices, [UL 991; or
b) Thg Standard for Automatic Electrical Controls for Household and Similar Use; Pgrt 1: General
Requifements, UL 60730-1, except for the Controls Using Software requirements.
5.6.1.6 Protective controls thatwrely upon software as a protective component shall comply with one or
both of the following standards:
a) Thg Standard foer\Tests for Safety-Related Controls Employing Solid-State Devices,|UL 991, and
Standard for Software in Programmable Components, UL 1998; or
b) Thg Standard for Automatic Electrical Controls for Household and Similar Use; Pqrt 1: General
Requifements, UL 60730-1. 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
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 one of the following:

a) The Standard for Solid-State Controls for Appliances, UL 244A,;

b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873; or
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c) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1.

5.6.3 Liquid level controls

5.6.3.1 Aliquid level control shall comply with one of the following:
a) The Standard for Solid-State Controls for Appliances, UL 244A;
b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

c) The Standard for Industrial Control Equipment, UL 508; or

d) The Standard for Automatic Electrical Controls for Household and Similar Useg; Pelart 1: General
Requjrements, UL 60730-1, and;

1) The Standard for Automatic Electrical Controls for Household@and Similay Use; Part 2:
Particular Requirements for Automatic Electrical Water Level Controls of the Float Type for
Household and Similar Applications, UL 60730-2-15; or

2) The Standard for Automatic Electrical Controls for Household and Similay Use; Part 2:
Particular Automatic Electrical Water Level Controls’of*the Float Type for Hpusehold and
Similar Applications, UL 60730-2-15.

5.6.4 Motof and speed controls

5.6.4.1 A control used to start, stop, regulate or control the speed of a motor shall comply with one of the
following:

a) The Standard for Solid-State Controls for Appliances,UL 244A,;
b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
¢) The¢ Standard for Industrial €entrol Equipment, UL 508;

d) The Standard for AAdjustable Speed Electrical Power Drive Systems — Parf 5-1: Safety
Requjrements — Electrical, Thermal, and Energy, UL 61800-5-1; or

e) The Standard)fer Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requjrements, UL 60730-1.

5.6.5 Pressrure controls

5.6.5.1 A pressure control shall comply with one of the following:
a) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
b) The Standard for Industrial Control Equipment, UL 508; or

c) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1; and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Automatic Electrical Pressure Sensing Controls
Including Mechanical Requirements, UL 60730-2-6.

5.6.6 Temperature controls

5.6.6.1 A temperature control shall comply with one of the following:
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a) The Standard for Solid-State Controls for Appliances, UL 244A,;

b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

¢) The Standard for Industrial Control Equipment, UL 508; or

d) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1; and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Temperature Sensing Controls, UL 60730-2-9.

5.6.6.2 A temperature positive temperature coefficient (PTC) or a negative temperature coefficient (NTC)
thermistor, that performs the same function as an operating or protective control shall comply with the

Standard for ]

5.6.6.3 A thermal cutoff shall comply with the Standard for Thermal-Links —~Requi

Application G

5.6.7 Timer

5.6.7.1

a) The

b) The

Requi
Simila

5.7 Cords,

5.7.1 A corq
Cords, UL 81

5.7.2 Flexib
Flexible cord
or power sup

5.7.3 Intern
Wiring Materi

Exception NQ.

following:

A tin

L4424

la H Y - 0. +
TTCTTITIotuUl Iypc LTVILVTCOS, UL T3%V%.

Lide, UL 60691.
controls

her control shall comply with one of the following:

Standard for Solid-State Controls for Appliances, UL-244A; or

ements, UL 60730-1; and the Standard for Automatic Electrical Controls for Hg
I Use; Part 2: Particular Requirements for Timers and Time Switches, UL 60730

cables, and internal wiring

set or power supply cord shall‘comply with the Standard for Cord Sets and R
/.

e cords and cables shall"comply with the Standard for Flexible Cords and Cg
and cables are considered to comply with this requirement when pre-assembled
bly cord complying with the Standard for Cord Sets and Power Supply Cords, UL

bl wiring composed of insulated conductors shall comply with the Standard f
al, UL 758

1. \Insulated conductors need not comply with UL 758 if they comply wit

ements and

Standard for Automatic Electrical Controls for Household and Similar Use; Part 1;: General

usehold and
2-7.

ower Supply

bles, UL 62.
in a cord set
817.

or Appliance

h one of the

a) The Standard for Thermoset-Insulated Wires and Cables, UL 44;

b) The Standard for Thermoplastic-Insulated Wires and Cables, UL 83;

¢) The Standard for Fixture Wire, UL 66; or

d) The applicable UL standard(s) for other insulated conductor types specified in Chapter 3, Wiring

Metho

ds and Materials, of the National Electrical Code, ANSI/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, electric shock or injury to persons need not
comply with UL 758.
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5.8 Cordreels

5.8.1
355.

5.9 Film-coated wire (magnet wire)

5.9.1
specified.

A cord reel shall comply with special use cord reel requirements of the Standard for Cord Reels, UL

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

5.9.2 Film coated wire in intimate comb|nat|on W|th one or more msulators and mcorporated in an

pments in the

5.10 Gaskets, seals and tubing

5.10.1 Gaskets, o-rings, seals, and tubing the failure of which would increase the risk df fire, electric
shock, injury|to persons shall comply with the Standard for Gaskets and Seals; UL 157.

5.11 Ground-fault, arc-fault, and leakage current detectors/interrupters

5.11.1 Ground-fault circuit-interrupters (GFCI) for protection ‘against electrical shock shall comply with
the Standard for Ground-Fault Circuit-Interrupters, UL 943, <The following statement, or equivalent, shall

be included &s a marking near the GFCI, or as an instructionin the manual: "Press the TES]

[ button (then

RESET buttgn) every month to assure proper operation("

5.11.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.

5.11.3 With respect to 5.11.2, an ALCIds'not considered an acceptable substitute for a GFCI when the
National Elegtrical Code, ANSI/NFPA(70Q; requires a GFCI.

5.11.4 Equipment ground-faulf protective devices shall comply with the Standard for (Ground-Fault
Sensing and|Relaying Equipment, UL 1053, and the applicable requirements of the Standard for Ground-

Fault Circuit-

5.11.5 Arc-
Interrupters,

nterrupters, UL'943.

ault circuit-interrupters(AFCI) shall comply with the Standard for Arc-
UL 1699.

Fault Circuit-

5.11.6 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and
appliance shall comply with the Standard for Arc-Fault Circuit-Interrupters, UL 1699.
5.12 Insulation systems

5.12.1 Materials used in an insulation system that operates above Class 105 (A) temperatures shall
comply with the Standard for Systems of Insulating Materials — General, UL 1446.

5.12.2 All insulation systems employing integral ground insulation shall comply with the requirements
specified in the Standard for Systems of Insulating Materials — General, UL 1446.

5.13 Light sources and associated components

5.13.1 Lampholders and indicating lamps shall comply with the Standard for Lampholders, UL 496.
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Exception: Lampholders forming part of a luminaire that complies with the applicable UL luminaire
standard are considered to comply with this requirement.

5.13.2 Lighting ballasts shall comply with one of the following:
a) The Standard for Fluorescent-Lamp Ballasts, UL 935; or

b) The Standard for High-Intensity Discharge Lamp Ballasts, UL 1029.

Exception No. 1: Ballasts forming part of a luminaire that complies with an applicable UL luminaire
standard are considered to comply with this requirement.

Exception No| 2: Ballasts for other light sources shall comply with the applicable UL standard(s).

5.13.3 Lighf emitting diode (LED) light sources shall comply with the Standard for Light Emitting Diode
(LED) Equipment for Use in Lighting Products, UL 8750.

Exception Nq. 1: LED light sources forming part of a luminaire that complies with an applicable UL
luminaire stapdard are considered to comply with this requirement.

Exception N¢. 2: Individual LED light sources mounted on prifited wiring boards and |intended for
indicating pufposes need not comply with UL 8750, but shall comply with the applicable requirements of
this end prodyict standard.

5.14 Marking and labeling systems

5.14.1 A mgrking and labeling system shall comply-with the Standard for Marking and Labeljing Systems,
UL 969, undef the specified environmental conditions. See Permanency of Marking, Section 42.

5.15 Motor$ and motor overload protection

5.15.1 General

5.15.1.1 Gepneral-purpose typemotors having a NEMA frame size shall comply with the fequirements
specified in General Purpase-Type Motors, Section 5.15.2. This includes fractional HP motofs rated up to
1 HP (typically NEMA frame sizes 42, 48, or 56), and integral HP motors rated 1 HP and greater (typically
NEMA frame sizes 140.% 449T).

5.156.1.2 Mdqtors not enclosed, or partially enclosed, by the end product enclosure shall 00||np|y with the
requirementslspecified in 5.15.2

5.15.1.3 Component type motors completely enclosed within the end product enclosure shall comply
with the requirements specified in General-Purpose Type Motors, Section 5.15.2 or Component Type
Motors, Section 5.15.3.

5.15.1.4 Motors located in a low voltage circuit are evaluated for the risk of fire, electric shock, or injury to
persons in accordance with the applicable requirements of this end product standard.

5.15.1.5 Low voltage component fans that comply with the Standard for Electric Fans, UL 507, are
considered to comply with the requirements for Motors, Section 14.
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5.15.2 Gen

5.15.21

eral-purpose type motors

General Requirements, 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.

A general-purpose type motor shall comply with the Standard for Rotating Electrical Machines —

5.15.3.2 The motor shall comply with the Standard for Rotating Electrical Machines — General
Requirements, UL 1004-1, except as noted in Table 5.1.

Table 5.1
Superseded requirements

Moving Parts,

Bection 13

Coated Wire

YL 1004-1 Exempted requirement Superseded by UL\1090 requireménts

Current and Horsepower Relation, Section 6 32.4

Cord-Connect¢d Motors, Section 15 Section 10, Supply Connections

Factory Wiring| Terminals and Leads, Section 17 Section 12, Intermal Wiring

Electrical Insulption, Section 22 Section 14, Metors

Non-Metallic Functional Parts, Section 28 Section 6, Frame and Enclosure, Section 43, Pdlymeric
Enclosures, Section 44, Polymeric Materials Clgssed Other
Than HB, Section 45, Polymeric Materials Classed HB

Solid-State Coptrols, 7.2 5.2:6

Non-metallic epclosure thermal aging, 9.1.4 Section 5.18, Polymeric Materials

Motor enclosute, 9.2 -9.4 Section 6, Frame and Enclosure

Grounding, Seftions 10 and 11 Section 19, Grounding

Ventilation Opé¢nings, Section 12: only applicable where the

openings are dn surfaces considered to be the-appliance Section 6, Frame and Enclosure

enclosure.

Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Section 7, Accessibility of Uninsulated Live Part$ and Film-

Protection Agq

inst Corrosion, Seétion 14

Section 9, Protection Against Corrosion

Available fault
capacitors, Clg
connected apq

current ratings'fer motor start and running
use 26.6: not‘applicable for cord and plug
liances.

Section 17, Capacitors

Switch, Sectio
switches

27.is net applicable to centrifugal starting

Section 39, Switches and Controls

applicable

With the exception of Sections 35 and 40 (Resilient Elastomer
Mounting and Electrolytic Capacitor Tests, respectively), the
performance tests in the Standard for Rotating Electrical
Machines — General Requirements, UL 1004-1 are not

All applicable performance tests

Only the following marking requirements specified in 43.1 of UL
1004-1 are applicable: manufacturer’'s name or identification;
rated voltage; rated frequency; number of phases if greater
than 1; and multi-speed motors, other than a shaded-pole or a
permanent-split-capacitor motor, shall be marked with the
amperes and horsepower at each speed

Section 50, Identification and Rating

5.15.3.3 The motor shall comply with the applicable component requirements for Components, Section
5, the following construction requirements, and the applicable performance requirements (when tested in
conjunction with the end product), of this end product standard:
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a) Protection Against Corrosion, Section 9;

b) Internal Wiring, Section 12;

c) Electrical Insulation, Section 13;

d) Motors, Section 14;

e) Capacitors, Section 17;

f) Spacings, Section 18; and
g) Grounding, Section 19.
5.16 Motoroverload protection
5.16.1 Thermal protection devices integral with the motor shall comply with one ofthe follow,
a) Thg Standard for Overheating Protection for Motors, UL 2111;
b) Thg Standard for Thermally Protected Motors, UL 1004-3; or
c) Thg Standard for Automatic Electrical Controls for Household and Similar Use; P4
Requifements, UL 60730-1; and the Standard for Automatic/Electrical Controls for Hg
Similar Use; Part 2 Particular Requirements for Thermal Motor Protectors, UL 6
conjurjction with the Standard for Thermally Protected Motors, UL 1004-3 (to evalua
protegtor combination).
5.16.2 Impddance protection shall comply with one-of the following:
a) Thg Standard for Overheating Protection for Motors, UL 2111; or
b) Thg Standard for Impedance Protected Motors, UL 1004-2.
5.16.3 Elecfronic protection integral to the motor shall comply with the Standard for
Protected Mofors, UL 1004-7.
5.16.4 Except as indicatéd in 5.16.3, electronically protected motor circuits shall comply w
following. Se¢ Motor and-Speed Controls, 5.6.4, for basic control requirements.
a) The¢ Standard for Tests for Safety-Related Controls Employing Solid-State Devi
When|the, protective electronic circuit is relying upon software as a protective compq
Compl vv;th thc ICqu;IUIIICI ItO ;II thU Stalldald fUI TUOtD fUI SUftVVClIU ;II P

ng:

rt 1. General
usehold and
0730-2-2; in
e the motor-

Electronically

th one of the

tes, UL 991.
nent, it shall

ogrammable

Components, UL 1998. If software is relied upon to perform a safety function, it shall be considered
software Class 1;

b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1; If software is relied upon to perform a safety function, it shall be
considered software Class B; or

c) The Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requirements — Electrical, Thermal, and Energy, UL 61800-5-1.

Exception: Compliance with the above standards is not required for an electronically protected motor
circuit if there is no risk of fire, electric shock, or injury to persons during abnormal testing with the motor
electronic circuit rendered ineffective; compliance with the applicable requirements of this end product

standard is th

en required.
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5.17 Overcurrent protection

5.17.1 Fuses shall comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL
248-1; and the applicable UL 248 Part 2 (e.g. the Standard for Low-Voltage Fuses — Part 5: Class G
Fuses, UL 248-5). Defined-use fuses that comply with UL 248-1 and another applicable UL standard for
fuses are considered to comply with this requirement.

5.17.2 Fuseholders shall comply with The Standard for Fuseholders — Part 1: General Requirements, UL
4248-1, and the applicable Part 2 (e.g. the Standard for Fuse Holders — Part 9: Class K, UL 4248-9).

5.17.3 Circuit breakers shall comply with the Standard for Molded-Case Circuit Breakers, Molded-Case

Switches ang-Circuit-BreakerEnclosures U489,

Exception: O
Breakers Fo

5.17.4 Circ
electrical shg

5.17.5 Sup
Electrical Eq

5.17.6 Fusi
Resistors for

5.18 Polymeric materials

ircuit breakers used in telecommunications circuitry that comply with the Stahd|
Use in Communications Equipment, UL 489A, need not comply with UL 489.

it breakers having integral ground fault circuit interrupter capability for prote

blementary protectors shall comply with the Standard for Supplementary Protect
lipment, UL 1077.

ng resistors shall comply with the Standard fornFusing Resistors and Tempe
Radio- and Television-Type Appliances, UL 1442.

ard for Circuit

ction against

ck shall additionally comply with the Standard for Ground-Fault Circuit-Interruptérs, UL 943.

ors for Use in

ature-Limited

5.18.1 Polymeric enclosure materials or a_polymeric device which provides mechanical support or
electrical insplation or separation whose déterioration would reduce spacings between uninsulated live
parts or could result in a risk of fire, elecfric shock, or injury to persons shall comply with|the following
standards urlless superseded by the requirements in this end product standard:

a) The Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A

b) The Standard for Polymeric Materials — Long Term Property Evaluations,UL 746B; and

c) The Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

5.18.2 Polymeric\materials molded or fabricated by a source other than the manufact
identified acqording to the Standard for Polymeric Materials — Fabricated Parts, UL 746D.

irer, shall be

5.19 Power supplies

5.19.1

A Class 2 power supply shall comply the Standard for Class 2 Power Units, UL 1310.

5.19.2 A non-Class 2 power supply shall comply with the Standard for Power Units Other Than Class 2,

UL 1012.

5.20 Printed-wiring boards

5.20.1

Boards, UL 796.

Printed-wiring boards, including the coatings, shall comply with the Standard for Printed-Wiring
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Exception: A printed-wiring board in a Class 2 nonsafety circuit is not required to comply with the bonding
requirements in UL 796 if the board is separated from parts of other circuits such that loosening of the
bond between the foil conductor and the base material will not result in the foil conductors or components
coming in contact with parts of other circuits of the control or of the end-use product.

5.20.2 A printed-wiring board containing circuitry in a line-connected circuit or a safety circuit shall
comply with the direct-support of live parts requirements.

5.20.3 Unless otherwise specified, a printed-wiring board shall have a minimum flame classification of

V-2.

5212 Ano
or between d
Optical Isolat

5.21.3 Exce
small electric
circuits, and d

5.21.4 Whe
Operation Te
standards. S

e Standard for Electrically Isolated Semiconductor Devices, UL 1557.

btical isolator that is relied upon to provide isolation between primary and seco
ther circuits as required by this end product standard shall comply with the
prs, UL 1577.

pt as otherwise specified in this standard, component requirements are not
bl parts on printed-wiring boards, including diedes, transistors, resistors, inducto
apacitors not directly connected to the supply source.

/e an electronic component is determined to be a critical component during t
s5t, Section 35, in this standard,-the circuit shall comply with one or both of
e Protective Controls (Limiting-Controls), Section 20.4, for the test parameters t

a) The Standard for Tests for-Safety-Related Controls Employing Solid-State Devi

includ
Comp!

b) The
Requi

5215 Acri
failure results|

ng its Follow-Up Pragram; and as applicable, the Standard for Software in P
bnents, UL 1998 for,controls that rely upon software as a protective component;

Standard forAutomatic Electrical Controls for Household and Similar Use; P3
ements, UL60730-1.

ical component is a component that performs one or more safety-related fun
in_a condition, such as the risk of fire, electric shock, or injury to persons, in theg

gilirements for

ground shall

hdary circuits
Standard for

specified for
s, integrated

he Abnormal
the following
b be used.

tes, UL 991,
ogrammable
and/or

rt 1: General

ctions whose
end product

application.

5.21.6 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 in the Standard for Tests for
Safety-Related Controls Employing Solid-State Devices, UL 991.

5.21.7 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 the Controls Using Software requirements in the Standard for Automatic
Electrical Controls for Household and Similar Use; Part 1: General Requirements, UL 60730-1, Annex H.
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5.22 Suppl

5.22.1

emental insulation, insulating bushings, and assembly aids

The requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified

unless the insulation or device is required to comply with a performance requirement of this standard. In
such cases, the insulation or device shall comply with the following applicable standards:

a) Insulating tape shall comply with the Standard for Polyvinyl Chloride, Polyethylene, and Rubber
Insulating Tape, UL 510;

b) Sleeving shall comply with the Standard for Coated Electrical Sleeving, UL 1441; or

c¢) Tubing shall comply with the Standard for Extruded Insulating Tubing, UL 224.

5.22.2 Wirg
shall comply

5.22.3 Insu
suitable for t
size or type.
specified in

Stress Evalu

5.23 Switc

5.23.1  Swit
a)Th

b) Th

c¢) The Standard for Nonindustrial Photoelectric Switches for Lighting Control, UL 773

Exception: §
transfer swit
another com,

5.23.2 Clog
following:

a)Th

positioning devices required to comply with the requirements of this endrpro
with the Standard for Positioning Devices, UL 1565.

ating bushings shall comply with the Standard for Insulating Bushings, UL
he application with respect to the hole size and shape, maximum.use temperg
To determine if the hole size and shape is suitable for thexbushing, the app
his standard (e.g. Strain Relief Test, Section 37, Push-Back’Relief Test, Sed
btion, 44.1) shall be conducted.

hes

ches shall comply with one of the following, as applicable:
b Standard for Switches for Appliances — Part 1: General Requirements, UL 610

b Standard for General-Use Snap Switches, UL 20; or

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

k-operated«switches, and time switches, including timers, shall comply wit

b Standard for Clock-Operated Switches, UL 917; or

Huct standard

635, and be
ture and wire
icable test(s)
tion 38, Mold

b8-1;

lications (e.g.
re integral to

h one of the

b) Th

Rart 1: General

o1 . £ D1t i 1 ot LC teala £ [N hald P I HZH | L] .
O JldAriudiu TUT /AUUTTIAuUL LL1iouurodl VUTIUVUTO TUT TTUUOCTTIVIU difTu vTimhiidar UoT, 1

Requirements, UL 60730-1, and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Timers and Time Switches, UL 60730-2-7.

5.23.3 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.

5.24 Transformers

5.24.1

General-purpose transformers shall comply with the Standard for Low Voltage Transformers —

Part 1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 2:
General Purpose Transformers, UL 5085-2.
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Exception: A transformer that complies with the Standard for Transformers and Motor Transformers for
Use in Audio-, Radio-, and Television-Type Appliances, UL 1411, and that is used in a circuit involving an
audio or video component complies with the intent of this requirement.

5.24.2 Class 2 and Class 3 transformers shall comply with the Standard for Low Voltage Transformers —
Part 1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 3: Class
2 and Class 3 Transformers, UL 5085-3.

Exception: Transformers located in a low voltage circuit, and that do not involve a risk of fire, electric shock
or injury to persons need not comply with this requirement.

5.25 Valve

5.25.1 Elecfrically operated valves shall comply with the:
a) Thqg Standard for Electrically Operated Valves, UL 429; or

b) Thg Standard for Automatic Electrical Controls for Household and Similar Use; Pgrt 1: General
Requifements, UL 60730-1; and the Standard for Automatic Electrical"Controls for Hgusehold and
Similay Use; Part 2: Particular Requirements for Electrically Operated Water Valves, Including
Mechanical Requirements, UL 60730-2-8.

Exception: Alitomatic valves intended for use with natural gas,“imanufactured gas, LP-gas pr LP-gas-air
mixtures shall comply with the Standard for Automatic Valves for Gas Appliances, ANSI ¥21.21a/CSA
6.5a.

5.25.2 Solepoids shall comply with the applicabletconstruction and performance requirements of this
end-product dtandard.

6 Frame and Enclosure
6.1 Genera

6.1.1 The frame and enclosufre,of a snow mover shall have the necessary strength and rigidity to resist
the abuses lifely to be encolntered during routine service. The degree or resistance inherent in the snow
mover shall |preclude tefal‘or partial collapse with attendant reduction of spacings, loosening or
displacement|of parts, @nd other serious defects that alone or in combination constitute an increase in the
risk of fire, elgctric shock, or injury to persons.

6.1.2 Amongthe factors taken into consideration when a frame or enclosure is evaluated ar¢:

a) Mechanical strength;

b) Resistance to impact;

¢) Moisture-absorptive properties;

d) Combustibility and resistance to ignition from electrical sources;
e) Resistance to corrosion;

f) Resistance to distortion at temperatures to which the enclosure may be subjected under
conditions of normal or abnormal use; and

g) Dielectric properties, insulation resistance, and resistance to arc tracking.
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A frame or enclosure that will be exposed to oil, acids, solvents, reagents, cleaning agents or ozone as
part of the use or application of the snow mover shall not be adversely affected by these materials as
determined by appropriate tests.

6.1.3 The enclosure of a snow mover shall be such as to prevent water from causing a risk of electric
shock when the snow mover is subjected to a rain test or other test to simulate conditions that might occur
during use. See 34.3 and 34.5.

6.2 Metallic enclosures
6.2.1 Cast- and sheet-metal portions of an enclosure shall not be thinner than specified in Table 6.1

unless the epnclosure—-isfound-to-be gr\r\npfghln when-evaluated-under-the-considerations-mentioned in
6.1.2.

Table 6.1
Minimum acceptable thickness of metal enclosure

Minimum thickness
At small, flat, unreinforced surfaces and at At relatively | inf 4 flat
surfaces that are reinforced by curving, relatively arg:fe unreinforced fla
ribbing, or the like surfaces

Metal Inch (mm) Inch (mm)
Die-cast rpetal 3/64 (1.2) 6/64 (2)0)
Cast mallgable iron 116 (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 polymeric enclosure-shall be of a material as defined by the tests in, Polymeric Matgrials Classed
Other Than KB, Section, 44, or of a material classed HB and as defined by the tests in Polymeric Materials
Classed HB,|Section45.

6.3.2 The material used as the enclosure shall be acceptable for use at the maximum temperature to
which it is expesed-during-interded-useMaterial-expesed-to-temperaturesinexcessof862C (176°F) shall

be investigated with respect to aging to determine if it is acceptable for the purpose.

6.4 Handles
6.4.1 A snow mover shall have a handle or handles that permit grasping the snow mover with two hands.

6.4.2 Other than as noted in 6.4.4, the handles or surfaces most likely to be grasped by the user during
intended operation of a snow mover shall be of or covered with an insulating material that complies with
the requirements in 6.4.5 and Handle Tests, Section 36.

6.4.3 With reference to 6.4.2, examples of surfaces that are likely to be grasped by the user during
intended operation include a lever, a handle, or a button for a switch or other operator control. Surfaces of
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a guard for a switch, or other operator control, are also included if located where likely to be grasped.
Operator-handled controls that are remote from the handles of the snow mover are not included.

6.4.4 The outer surfaces of a handle or other area likely to be grasped during intended operation may be

of electrically

conductive material if:

a) Insulation complying with the requirement in 36.1(c) is interposed between the surfaces likely to
be grasped and:

1) The snow moving member; and

2) Any metallic guard for the snow moving member; and

b) Sur

6.4.5 Thein
as the sole in

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

2) Do not enclose electrical components and are separated frongall dead me
enclose electrical components by insulation complying with the requirements in

sulating material mentioned in 6.4.2 shall be of a type and:thickness that make
Sulation between a live part and a dead metal part. If it overlies and is in intimatg

dead metal, the nonconductive material shall not be less than 6/64(inches (2.0 mm) thick.

Exception: TH
be acceptablé

6.4.6 Anas
a metal enclq
enclosure tha

e thickness of the insulating material may be less than 6/64 inches if the mater
b when judged under the considerations mentioned in 6.1.2.

sembly screw in an area likely to be grasped 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:

a) Sh

Il not be accessible to the probe illustrated in Figure 7.3 when inserted to a

(26.4 jm); or

tal parts that
36.1(c).

it acceptable
contact with

al is found to

g material to
into a metal

depth of 1 in

b) Shall be recessed not.ess than 1/8 inches (3.2 mm) behind the outer surface of {he insulating

mater

al if the opening wil) not admit a 3/8-inch (9.6-mm) diameter rod.

7 Accessibjlity of Uninsulated Live Parts and Film-Coated Wire

71
contact with J

Electrical partssof a snow mover shall be located or enclosed to reduce the risk of

ninsulated live parts. Insulated brush caps do not require an additional enclosur:

unintentional

D
-

7.2 To reduce the likelihood of unintentional contact that may involve a risk of electric shock from an
uninsulated live part or film-coated wire, an opening in an enclosure shall comply with either (a) or (b).

a) For an opening that has a minor dimension (see 7.6) less than 1 inch (25.4 mm), such a part or
wire shall not be contacted by the probe illustrated in Figure 7.1.

b) For an opening that has a minor dimension of 1 inch or more, such a part or wire shall be spaced
from the opening as specified in Table 7.1.

Exception: A motor other than one used in either a hand-held product or a hand-supported portion of a

product need

not comply with these requirements if it complies with the requirements in 7.3.
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Figure 7.1

Articulate probe with web stop
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Table 7.1

Minimum acceptable distance from an opening to a part that may involve a risk of electric shock

Minor dimension?® of opening Minimum distance from opening to part
Inch (mm)® Inch (mm)®
3/4° (19.1) 4-1/2 (114.0)

1° (25.4) 7-1/2 (175.0)
1-1/4 (31.8) 7-1/12 (190.0)
1-1/2 (38.1) 12-1/2 (318.0)
1-7/8 (47.7) 15-1/2 (394.0)
2=178 074°0) T7=172 #4770)

d d 30 (772.0)

2See 7.6.

b Between|
values spH

¢ A dimens
4 More tha

3/4 inches (19.1 mm) and 2-1/8 inches (54.0 mm), interpolation is to be used to determing a value b|
cified in the table.

ion less than 1 inch (25.4 mm) applies to a motor only.
h 2-1/8 inches (54.0 mm), but not more than 7 inches (152.0 mm).

etween

7.3 With ref]
with (a) or (b)

a) An

b) An
wire is

erence to the Exception to 7.2, air openings in an integral enclosure of a motor

1) Film-coated wire cannot be contacted by the probe illustrated in Figure 7.3;

2) In a directly accessible motor (see;7.6), an uninsulated live part cannot be
the probe illustrated in Figure 7.4 s.and

3) In an indirectly accessibleimotor (see 4.19), an uninsulated live part cannot
by the probe illustrated in.Eigure 7.2.

bpening that has a minor dimension of 3/4 inches (19.1 mm) or more is acceptal
spaced from the opening as specified in Table 7.1.

shall comply

bpening that has a minor dimension (see 7.6) less'than 3/4 inches (19.1 mm) is acceptable if:

contacted by

be contacted

le if a part or
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Figure 7.

Probe for uninsulated live parts
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Figure 7.3

Probe for film-coated wire

—a— ANY CONVENIENT LENGTH

3/4" (19.1mm) DIA.

1/2" (12.7mm) DIA.

A

Vi

PA14QA

101 6mm ~—|

1/4" (6:4mm) R \



https://ulnorm.com/api/?name=UL 1090 2022.pdf

MARCH 14, 2022 UL 1090 29

Figure 7.4
International Electrotechnical Commission (IEC) articulate accessibility probe with stop plate
(Courtesy of IEC)
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7.4 The probes specified in 7.2 and 7.3 and illustrated in Figure 7.1 — Figure 7.4 shall be applied to any
depth that the opening will permit, and shall be rotated or angled before, during, and after insertion through
the opening to any position that is necessary to examine the enclosure. The probes illustrated in Figure
7.1 and Figure 7.4 shall be applied in any possible configuration; and if necessary, the configuration shall
be changed after insertion through the opening.

7.5 The probes illustrated in Figure 7.1 — Figure 7.4 shall be used as measuring instruments to judge the
accessibility provided by an opening, and not as instruments to judge the strength of a material; they shall
be applied with the minimum force necessary to determine accessibility.

7.6 With reference to 7.2 and 7.3, the minor dimension of an opening is the diameter of the largest
cylindrical prqbe having a hemispherical tip that can be inserted through the opening

7.7 During the examination of a product to determine compliance with 7.2 or 7.3, a part of the enclosure
that may be ppened or removed by the user without using a tool (to attach an accessory| to make an
operating adjustment, or for other reasons) is to be opened or removed.

7.8 The opgning illustrated in Figure 7.5 is acceptable if, within the enclosure, there is no unjnsulated live
part or film-cqated wire:

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

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

X equals five [times the diameter of the largest round rod that can be inserted through the opgning, but not
less than 4 in[(102 mm). In evaluating an opening, any.barrier located within the volume usudlly is ignored
unless it intergects the boundaries of the volume in a«¢ontinuous, closed line.



https://ulnorm.com/api/?name=UL 1090 2022.pdf

MARCH 14, 2022

UL 1090

31

7.9 During
outer enclos
the attachmsg
reason — is t
against elect

710 A latc
being able to)

8 Mechani

Figure 7.5
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the examination of a snow mover in connection with the requirements in 7.1,
ire that may be removed without the use of tools by the user of the snow mov|
nt of accessories, to allaw,access to means for making operating adjustments,
0 be disregarded; that is, it will not be assumed that the part in question affo
ric shock unless marked in accordance with 53.4.

n or a fastener that is intended to be opened by use of a coin or the like, is g
be opened without the use of a tool.

cal Assembly

a part of the
er — to permit
or for another
ds protection

onsidered as

8.1 A snow
create arisk

of fire, electric shock, or injury to persons.

mover shall be assembled So that the vibration that occurs during intended operation will not

8.2 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 between surfaces.

Exception No. 1: A switch need not be prevented from turning if all four of the following conditions 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
operation of the switch;

b) The means of mounting the switch makes it unlikely that operation of the switch will loosen the
switch;
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¢) Spacings are not reduced below the minimum acceptable values if the switch rotates; and

d) Normal operation of the switch is by mechanical means rather than by direct contact by persons.

Exception No. 2: A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or
indicator light in which the lamp is sealed in a nonremovable jewel, need not be prevented from turning if
rotation cannot reduce spacings below the minimum acceptable values.

8.3 With reference to the requirements in 8.2, a lock washer, properly applied, is acceptable as the
means for preventing a small stem-mounted switch or other device having a single-hole mounting means
from turning.

8.4 Other tHan as noted in 8.5, a snow mover shall be completely assembled before being shipped from
the factory.

8.5 A snow mover may be shipped from the factory partially disassembled to facititate packaging if:

a) All parts that are necessary for operation of the product, such that the‘product complies with the
requirements in this standard, are provided in one carton and are packaged so that nq damage will
occur |n shipment that might result in a risk of fire, electric shock, er injury to persons;

b) Asdembly can be readily accomplished without introducing-a risk of fire, electric shiock, or injury
to pergons;

c) Clear and detailed assembly instructions are provided;

d) Intgrnal electrical connections that must be ‘made in the field are made by plug and receptacle
only apd do not require rearrangement of comiponents of wiring;

e) Thg product is marked as specified in.53.8; and
f) An dcceptable grounding means-is-provided and clearly explained in the assembly instructions.

Exception: A product that is double insulated need not comply with (f).

8.6 With regpect to the requirement in 8.5 (a) and (b), wiring and other components shall not be exposed
to sharp eddges, screw threads, sharp tools, or a risk of pinching, twisting, or other damage during
shipment or gssembly.

8.7 A snow [mover-shall be constructed so that user maintenance can be accomplished without pinching
leads, reducirlug spacings, or mislocating or damaging:

a) The means of accomplishing strain relief;
b) A moving part; or

¢) A guard or other device that is relied upon to reduce the risk of fire, electric shock, or injury to
persons.

8.8 User maintenance as mentioned in 8.7 is considered to consist of inspection and 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 is recommended in the instruction manual to be done by
authorized service personnel.
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8.9 Compliance with the requirement in 8.7 may be accomplished by routing of wires, provision of wire
channels or locating wells for components, use of barriers or restraints, securing of components, and other
means.

8.10 Routing as mentioned in 8.9 is acceptable if the construction is such that after the wire has been put
into position preparatory to the reassembling of the snow mover, 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 Protection Against Corrosion

9.1 lron an

equivalent m
shock, or inju

Exception N

d_steal parts shall he nrotacted -aagainst corrosion h\/ enamelina —aal/anizing nl
Lad ~ J J7 I g7

eans if the corrosion of such unprotected parts would be likely to resultin a rlsk
ry to persons.

D. 1: In certain instances in which the oxidation of iron or steel dué\to the ex

metal to air and moisture is not likely to be appreciable — thickness of metal iand temperatt

factors — su
protected ag

Exception N
like.

10 Supply

10.1 Gene

10.11 A's
connecting a

10.1.2 A s
that will acco

10.1.3 Apg
long and locg

10.2 Flexih

10.2.1 Aflg

hinst corrosion.

. 2: Bearings, laminations, or minor parts of iron or steel, such as washers, sc

Connections
al

now mover shall be provided witht a power-supply cord or a motor attachr
h extension cord.

ow mover intended for gse*with an extension cord shall not be provided with
mmodate a standard flatiron or appliance plug.

wer-supply cord shall be not less than 8 inches (203 mm) nor more than 18 inc
ted so that iticannot be damaged or impaired by any blades, belts, or moving p3

le cord

xible"power-supply cord provided with a snow mover shall be Type SW, SOW,

SJW, SJOW,
white.

SITW,SITOW,SEW,SIEW,SEOW, or STEOW —The color of the fiexibie cor

ting, or other
bf fire, electric

posure of the
re also being

rfaces of sheet steel and cast-iron parts within an enclosure may not be required to be

rews, and the

nent plug for

terminal pins

nes (457 mm)
rts.

STW, STOW,
d shall not be

10.2.2 A flexible cord used in an extension cord provided with or made available for use with a snow
mover shall be one of the types specified in 10.2.1.

10.2.3 A flexible cord shall have a voltage rating not less than the rated voltage of the snow mover, and
shall have an ampacity not less than the current rating of the snow mover.

10.3 Attachment plug

10.3.1

An attachment plug shall have an ampacity not less than the rated current of the snow mover, and

shall have a voltage rating not less than the rated voltage of the snow mover. If the snow mover can be
adapted for use on two or more different values of voltage by field-alteration of internal connections, the
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attachment plug provided with the snow mover shall be rated for the voltage for which the snow mover is
connected when shipped from the factory. See 50.3.

10.3.2 A 3-to 2-wire grounding adapter shall not be provided with a snow mover.
10.3.3 An attachment plug may be of the locking type.

10.3.4 Means shall be provided to support the attachment plug so that the cord-connector body of an
extension cord will not touch the ground when the handle is in an intended operating position.

10.3.5 Means shall be provided to reduce the risk of entry of snow between the face of the attachment
plug and the face e cortrarrertorhet-ofaraxteneion-core

O1C O OT D00y 0T a O OTa~

10.4 Strainjrelief

10.4.1 Straip relief shall be provided so that a stress on a flexible cord willonot be trjansmitted to
terminals, splices, or internal wiring in the snow mover or in a fitting, such ‘asan attachment plug, an
appliance plug, and the like.

10.4.2 A matal strain-relief clamp or band without auxiliary protection-is acceptable with a power-supply
cord, unless i is judged that the construction of the clamp may dantage the cord insulation.

10.4.3 Means shall be provided to prevent the supply cord er.lead from being pushed into the enclosure
of an appliang¢e through the cord-entry hole when such displacement results in:

a) Subjecting the supply cord or lead to mechanical damage;
b) Exgosing the supply cord or lead to a temperature higher than that for which it is rat¢d;

¢) Reducing spacings (such as to aimetal strain-relief clamp) below the minimum required values;
or

d) Darmnaging internal connections or components.

To determine| compliance, the supply cord or lead shall be tested in accordance with Push-Back Relief
Test, Section [38.

10.5 Bushings

10.5.1 The gdges of the entry hole for the power-supply cord, including the cord-entry hole fin a bushing,
shall be smooth and free from burrs, fins, and sharp edges. Unless an insulating bushing of a material that
has been found acceptable for the application is provided, the hole in the metal in which the bushing is
mounted shall be smooth and free from burrs, fins, and sharp edges.

11 Live Parts

11.1 A current-carrying part shall be made of aluminum, silver, copper, a copper alloy, or other material
acceptable for the purpose.

11.2 Stainless steel or acceptably plated 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 Components — General, Section 5.1.
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Unplated or unpainted iron or steel is not acceptable. The foregoing restriction does not apply to stainless

steel.

11.3 An uninsulated live part and its support shall be securely mounted to prevent turning or shifting in
position if such motion may result in a reduction of spacings below the minimum acceptable values.

11.4 Friction between surfaces is not acceptable as the sole means to prevent turning of a live part but a
lock washer or a factory-assembled press-fit, if properly applied, is acceptable for this purpose.

12 Internal

Wiring

12.1 Gene

12.1.1 The
enclosed.

Exception: A
12.1.2 and 1

ol

wiring and connections between parts of a snow mover shall be acceptably

length of flexible cord may be employed for external connections'if flexibility is ¢
P.1.4.

12.1.2 Aflg

xible cord used for external interconnection as mentioned-in the Exception to 1|

protected or

bssential. See

2.1.1 shall be

one of the types of cord specified in 10.2.1 and shall be provided with acceptable bushings afd strain relief

in accordang
the cord will

12.1.3 Insu
enclosure of

12.1.4 With
the protectio
wire, the wiri

likely to be contacted by the user.

12.1.5
screw, a nail
12.1.6  Wiri

armored cab

12.1.7  Wiri

Intefnal wiring shall notibe located near a hole in a snow mover where it can be d

e with 10.4.1 — 10.5.1 and Strain Relief Test, Section'37, unless the constructio
be protected from stress and motion.

ated wires may be bunched and passed:through a single opening in a metal v
the snow mover.

reference to exposure of internal wiring through openings in the enclosure of 3
h of the wiring required by 12.1.1\is considered to exist if, when judged as if it we

n is such that

vall within the

SNOwW mover,
re film-coated

hg would be acceptable in.accordance with 7.2 and 7.3. No wiring is to be locafed where it is

or other device-intended to support the snow mover.

ng inside a@snow mover 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,

amaged by a

ge shall be in

ng parts, and

other agenci
12.2

12.21
respect to:

sthatmight cause abrasion of the nsutationon conductors.

Insulation

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

Insulated internal wiring shall be acceptable for the particular application, when considered 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 service to which it is likely to be subjected.
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12.2.2 Thermoplastic-insulated wire and neoprene-insulated wire employed for internal wiring shall be
standard building wire or acceptable appliance wiring material, and shall comply with Table 12.1.

Table 12.1
Characteristics of internal wiring

Insulation

Nominal thickness of
insulation, inch

Braid or jacket required

Nominal thickness of
braid or jacket, inch

Rubber

Thermoplastic or Neoprene

1/32

1/64
1/328

No

Yes

Yes?

1/64
1/64°2

@ For heat{resistant rubber, other than a silicone type, the insulation thickness shall not be less than 3/64 in(1.2 mm)

and no brgid is required.

12.2.3 Insul
shall have at

12.3 Splice

1231 All's

east a nominal wall thickness of 1/32 inches (0.8 mm) or more.
5 and connections

blices and connections shall be mechanically secure{and shall provide relia

continuity. A $oldered connection shall be made mechanically secure before being soldered

loosening of
vibration and

12.3.2 Ano
like, is provid
any case, an

12.3.3 Asp
metal parts is

1234 The

he connection may result in a risk of fire or electric shock. Consideration sha
the like when judging the acceptability of electrical connections.

bd to hold the lug in place should the-wire-binding screw or nut become slightly
prdinary open-end lug with a lock washer is not acceptable.

ice shall be acceptably insulated if permanence of spacings between the spli
not maintained.

hickness of insulation on a splice shall not be less than 1/32 inches (0.8 mm). In

ating tubing employed in place of wire insulation shall be acceptable)for the application and

ble electrical
f breaking or
| be given to

ben-end spade lug is not acceptable unless additional means, such as upturngd lugs or the

loosened. In

ce and other

determining

if splice insulation consisting of coated-fabric, thermoplastic, or other tubing is acceptable, copsideration is
given to such factors as its dielectric properties, heat-resistance and moisture-resistance cHaracteristics,
and the like. Thermoplastic\tape wrapped over a sharp edge is not acceptable.

12.3.5 The means-of connecting stranded internal wiring shall be such that loose strands qf wire will be
prevented from eontacting live parts of opposite polarity and dead metal parts.

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

12.3.7 A wire-binding screw, a pressure wire connector, and the like used as the terminating device
mentioned in 12.3.6 shall be acceptable for use with aluminum under the conditions involved — for
example, temperature, heat cycling, and vibration.

13 Electrical Insulation

13.1 Insulating washers, bushings, and the like, and bases or supports for the mounting of live parts shall
be made of moisture-resistant material such as glazed porcelain, phenolic or cold-molded composition, or
other material acceptable for the particular application, that will not be adversely affected by the
temperatures to which they will be subjected under conditions of use.
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13.2 Vulcanized fiber may be used for insulating bushings, washers, separators, and barriers, but not as
the sole support for uninsulated live parts if shrinkage, current leakage, or warpage may introduce a risk of
fire or electric shock. Thermoplastic material may be employed if investigated and found to have
acceptable mechanical strength and rigidity, resistance to heat, resistance to flame propagation, dielectric
strength, and other properties acceptable for the application. All of these properties are to be considered
with respect to the effects of thermal aging.

13.3 A molded part shall have adequate 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 might
occur during normal use unless the part has the strength necessary to withstand the abuses to which it is

likely to be subjected.

134 A bruJ\sh cap of a hand-supported snow mover is considered to have adequate
e impact that results from dropping the snow mover through a distance-of,3

withstands t
strike a cong
the surface V|
snow mover
is to be appli
with the brus

14 Motors

14.1 A motf
maximum nd
shock, or injd

14.2 A mot
workmanlike

14.3 Withr
to prevent a
materials shq

14.4 An ov
mover.

14.5 A brus
of performin
degree nece

rete surface without cracking or breaking. If the brush cap is located so|that it
hen the test is being conducted, it is to be subjected to an impact of 4 ft-1b (1.3
s ground-supported, the brush cap is to withstand an impact of 1 ft-Ib(1.36 N-m
bd through a hardened steel sphere having a diameter of 1/4 inches (6.4 mm), h
h cap by any convenient means.

or shall be acceptable for the particular application, and shall be capable of]
rmal load of the snow mover as described in31.1 without introducing a risk g
ry to a person.

or winding shall resist the absorption-af moisture and shall be formed and as
manner.

bference to the requirement in_14.2, film-coated wire is not required to be additi
bsorption of moisture, but fiber slot liners, cloth coil wrap, and similar moisty
uld be provided with impregnation or otherwise treated to resist moisture absory

ercurrent-protective,"device shall not open the circuit during normal operation
h-holderassembly shall be constructed so that when a brush is worn out — no Ig

j its funetion — the brush, spring, and other parts of the assembly shall be re
5sary fo prevent:

strength if it
ft (0.91 m) to
cannot strike
6 N-m). If the
). The impact
eld in contact

handling the
f fire, electric

sembled in a

pnally treated
re-absorptive
tion.

of the snow

nger capable
tained to the

a) An
b) Ali

accessible dead metal part from becoming energized; and

ve part from becoming accessible.

15 Switches and Controls

15.1

A switch or other control device shall be provided to control the motor. The switch or control device

shall be acceptable for the application, and shall have a voltage and current rating not less than the
corresponding values of the load that it controls.

15.2 A snow mover shall not employ a through-cord switch.

15.3 A single-pole switch in a snow mover employing a polarized attachment plug shall be connected in

the conducto

r not intended to be grounded.
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16 Lampholders

16.1 A lampholder shall be constructed or installed so that uninsulated live parts other than the lamp
contacts will not be exposed to contact by persons removing or replacing a lamp during routine servicing.

16.2 The screw-shells of lampholders shall be connected:
a) To the conductor of the flexible cord intended to be grounded; or

b) To the same conductor of the flexible cord in the absence of a conductor that is intended to be
grounded.

17 Capacitors

he line, such
enclosure or
emission of
n as noted in
5 than that of

17.1 A capdcitor provided as a part of a capacitor motor, and a capacitor connected ‘across
as a capacitpr for radio-interference elimination, shall be housed within an accéptable
container that will protect the plates against mechanical damage and that will ‘prevent the
flame or molten material resulting from breakdown or malfunction of the capacitor. Other tha
17.2 and 17.3, the container shall be made of metal providing strength and‘protection not les
sheet steel 0.p20 inches (0.51 mm) thick.

17.2 The cd
acceptable m
the snow mo

ntainer of a capacitor may be made of sheet steel.thinner than that mentioned
aterial other than metal if the capacitor is mounted'in an enclosure that houses
er and if such a box, case, or the like is acceptable for enclosing live parts.

in 17.1 or of
bther parts of

17.3 The container of an electrolytic capacitor with\means for venting shall be such g

s to provide

protection agpinst mechanical damage only, and the‘requirement for minimum container th
not apply. THe container of an electrolytic capacitor not provided with means for venting
opening (gap) more than 1/16 inches (1.6 mm) wide need not comply with the requirement
thickness given in 17.1 if it complies with the following: three samples of the capacitor, mq

ckness does
and with an
for container
unted in the

cted to such
on of molten

usual manner and with cotton placed arfound openings in the container, are to be subje
overvoltage gs to cause breakdown ¢r malfunction. If the cotton ignites or if there is emiss
metal upon breakdown or malfunction of the capacitor, the results are not acceptable.

ess than the
v mover.

17.4 The vqltage rating of a eapacitor other than a motor-starting capacitor shall not be
maximum stepdy-state voltage to which the capacitor is subjected during operation of the sno

18 Spacin

18.1 The spacing between uninsulated live parts of opposite polarity and between uninsulated live parts
and a dead metal part that is exposed to contact by persons or that may be grounded shall not be less
than the value specified in Table 18.1 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 snow mover, such as a switch, are to be judged
on the basis of the requirements for the component in question.

Exception No. 2: For a repulsion motor, a repulsion-induction motor, or a repulsion-start induction motor,
the spacing requirements do not apply to the commutator, the brush assembly, or the jumpers 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.
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Exception No. 3: Inherent spacings of a motor that complies with the Standard for Rotating Electrical
Machines — General Requirements, UL 1004-1, need not comply with the spacing requirements for inside

a motor specified in Table 18.1.

Table 18.1
Minimum acceptable spacings
Motor diameter more than 7 in? (178 mm) minimum spacings®
Potential . :
involved, volts Parts involved Over surface Through air
Inch (mm) Inch (mm)
0-125 Betweercommutatorbars: 3HE 435 H3 (3.2)
or collector rings of a motor
and the motor shaft and
laminations
Elsewhere in the appliance 1/4°¢ (6.4) 1/8° (3.2)
126 — 250 Between commutator or 3/16 (4.8) 316 (4.8)
collector rings of a motor
Elsewhere in the appliance 1/4° (6.4) 1/4°¢ (6.4)

boxes, and the like, used solely for motor mounting, cooling, assembly, or connection,

inches or less.
¢ Film-coated Wire is considered to be an uninsulated live part. However, a spacing not less than 3/32 inches over

mover.

2 This is the diameter, measured in the plane of the laminations, of the circle circumscribing the stator frame, excluding lugs, fins,

® Spacings of Hot less than 3/32 inches (2.4 mm) are acceptable throughout a urfiversal motor and a motor with a t:[ameter 7

through air betiveen enameled wire, rigidly supported and held in place on'a’coil, and a dead metal part is acceptaljle in the snow

rface and

18.2 In applying Table 18.1 to a snow mover.ipcorporating two or more motors of differ

bEnt sizes, the

spacings inside each motor are judged on the basis of the size of that motor, and the spacings elsewhere

in the snow mover are judged on the basis of the size of the largest motor in the snow mover.

18.3 If an igolated dead metal part is-interposed between or in close proximity to:
a) Live parts of opposite polarity;
b) A live part and an exposed dead metal part; or

c) A live part and.a-dead metal part that may be grounded,

the spacing ghall not'be less than 3/64 inches (1.2 mm) between the isolated dead metal part and any one
of the other parts previously mentioned, provided the sum of the spacing between the isolated dead metal

part and each of the other two parts IS not Iess than that specified in 1able 18.1. See Figure 1

3.1.
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Figure 18.1

Spacings for isolated dead metal parts

CASE 1
LIVE PARTS OF ISOLATED LVE
OPPOSITE  |wA—=| DEAD METAL |wpg" BART
POLARITY PART
CASE 2
JEAD METAL
HART THAT ISOLATED
I3 EXPOSED  |wpte]| DEAD METAL felgt At
dR MAY BE PART
GROUNDED
SM110

18.4 Primary-circuit spacings apply in all seeondary circuits supplied by a transformer windi

ng of 200 VA

or higher cappcity — maximum available power — at a potential more than 100 V. The spacings in all other
secondary cirguits are to be judged on'the basis of the dielectric voltage-withstand test descriped in 32.2.

18.5 An insulating liner or barrierof vulcanized fiber or similar material employed where a s
otherwise be|less than the minimum acceptable value shall not be less than 1/32 inches (0
and shall be go located or of such material that it will not be adversely affected by arcing.

bacing would
8 mm) thick,

Exception: Viilcanized fiber not less than 1/64 inches (0.4 mm) thick may be used in conjuriction with an

air spacing ofinot Iess than 50 percent of the minimum acceptable through-air spacing.

18.6 An insulating Tiner or barrier of a material other than that mentioned In 18.5 may be
investigation, the material is found to be acceptable for the particular application.

used if, upon

18.7 The spacings between an enclosure of polymeric material classed HB, as defined in 45.4.1, and:

a) A nonarcing bare live part, such as a bus bar, a connecting strap, or a terminal, shall not be less

than 1/32 inches (0.8 mm).

b) An arcing part, such as a commutator or an unenclosed switch contact, shall not be
inches (12.7 mm) other than as indicated in 45.7.1.

18.8 The spacing specified in 18.7(b) is to be measured from the source of the arc.

less than 1/2
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19 Grounding
19.1  The requirements in 19.2 — 19.5 do not apply to double-insulated snow movers. See 55.2.
19.2 The flexible cord of a snow mover shall include an equipment-grounding conductor.

19.3 An equipment-grounding conductor of a flexible cord shall be:
a) Green with or without one or more yellow stripes;

b) Connected to the grounding member of an attachment plug of the grounding type; and

c) Copductively connected to:
1) All exposed dead metal parts of the snow mover; 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 dulfing any servicing operation not involving the power-supply cord; solder along shall not be
used for seclrring this conductor. A sheet metal screw shall not bé<sed for the connection| of grounding
conductors gr connection devices to an enclosure.

19.4 The gcrew mentioned in 19.3(c) shall be of corrdsion-resistant metal or shall He acceptably
protected agpinst corrosion. A lock washer or other acceptable means shall be employed fo prevent the
screw from being loosened by vibration. This screw shall have a slotted, hexagonal, green-cqglored head.

19.5 With neference to the requirement in 19.3(c), the following dead metal parts are npt considered
likely to becdme energized:

a) A $mall metal part, such as an-adhesive-attached foil marking, a screw, a handlg, and the like
that ig:

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

2) Electrically isolated from all electrical components.

b) A panel.or cover that is isolated from all electrical components by a barrier of vulcanized fiber,
not less than

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.
20 Controls — End Product Test Parameters
20.1 General

20.1.1 Spacings of controls shall comply with the electrical spacing, or clearances and clearance
distance requirements of the applicable control standard as determined in Controls, 5.6.
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20.1.2 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.

20.2 Auxiliary controls

20.2.1

20.2.2  Auxili

ary controls shall comply with the requirements of this end product standard.

Auxiliary controls shall not introduce a risk of risk of fire, electric shock, or injury to persons.

Exception: An auxiliary control that complies with a component standard(s) specified in Controls, 5.6, is

considered to

comply with this requirement.

20.3 Opera

20.3.1 The
acceptability
Household ar

a) Cor

b) Unl
6,000
condit

c) Installation class 2 in accordance with the Standard for Electromagnetic Compatil]
5: Testing and Measurement Techniques* Surge Immunity Test, IEC 61000-4-5;

Part 4
d) For|
e) For|

f) For

20.3.2 The
acceptability
Controls for H

a) Cor

b) Unl
6,000

|

pf an operating control investigated using the Standard for Automati© Electrica

ess otherwise specified in this standard, manual and<automatic controls shall

ing controls (regulating controls)

following test parameters shall be among the items considered when

d Similar Use; Part 1: General Requirements, UL 60730-1:

trol action Types 1 or 2;

cycles with under maximum normal load conditions, and 50 cycles un
ons;

the applicable Overvoltage Categorygsee Table 20.1;
the applicable Material Group, see Table 20.2; and

he applicable Pollution Degree, see Table 20.3.

following test parameters shall be among the items considered when

judging the
Controls for

be tested for
ler overload

ility (EMC) —

judging the

Dbf an operating ¢ontrol investigated using other than the Standard for Automatic Electrical

ousehold and Similar Use; Part 1: General Requirements, UL 60730-1:
trol action fypes 1 or 2;

ess otherwise specified in this standard, manual and automatic controls shall

be tested for
ler overload

cycles with under maximum normal load conditions, and 50 cycles un

condit
c) For
d) For

e) For

the applicable Overvoltage Category, see Table 20.1;
the applicable Material Group, see Table 20.2; and

the applicable Pollution Degree, see Table 20.3.
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Table 20.1
Overvoltage categories

Appliance

Overvoltage category

Control located

Portable and stationary cord-connected

Intended for fixed wiring connection

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.

raplie 20.2
Material group

CT|l 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)

{
I
lla
b

NOTE - PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified

for Polymeric Nlaterials — Short Term Property Evaluations, UL 746A.

in the Standard

Table 20(3
Pollution degrees

Appliance control microenvironment

Pollution deg

ree

No pollution or]

only dry, nonconductive pollution. The pollution has no influence.

Typically hermgtically sealed or encapsulated control.without contaminating

influences, or
degree.

rinted wiring boards with a protective coating can achieve this

1

Normally, only honconductive pollution. However, a temporary conductivity caused

by condensatiq

n may be expected. Typically indoor appliances for use in household

or commercial clean environments_achieve this degree.

Conductive po
condensation {
affected by mqg
appliances ach

lution, or dry, nonconductive pollution that becomes conductive due to
hat is expected:-Typically controls located near and may be adversely
tors with graghite or graphite composite brushes, or outdoor use

ieve this degree.

20.4 Prote

20.4.1

Lt trols (limiti trols)

An electronic control that performs a protective function shall comply with the requirements in

Controls, 5.6, while tested using the parameters in this section. Examples of protective controls include:

a) A control used to sense abnormal temperatures of components within the appliance;

b) An

interlock function to de-energize a motor;

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

d) Other function intended to reduce the risk of fire, electric shock, or injury to persons.

20.4.2 The following test parameters shall be among the items considered when judging the
acceptability of an electronic protective control investigated using the Standard for Automatic Electrical
Controls for Household and Similar Use; Part 1: General Requirements, UL 60730-1:
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a) Fail

ure-Mode and Effect Analysis (FMEA) or equivalent risk analysis method;

b) Power supply voltage dips, variation and interruptions within a temperature range of 10°C (18°F)
and the maximum ambient temperature determined by conducting the Temperature Test, Section

33;

¢) 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) Radio-frequency electromagnetic field immunity:

g) The
use af
device
+2°C
contro
the Te
condu

h) Ovgrload shall be conducted based on the maximum declared ambient temperaturs

detern

i) If software is relied upon as part of thezprotective electronic control, it shall be

softws

1) Immunity to conducted disturbances, when applicable, test level 3 shall be u
2) Immunity to radiated electromagnetic fields, field strength of 3 V/m¢shall be u

rmal Cycling Test shall be conducted on protective devices intended for other
ambient temperatures of 0 +2°C (32.0 +3.6°F) and 40.0 +2°C (104 +£3.6°F). H
s intended for outdoor use, the test shall be conducted at.ambient temperat
(-31.0 £3.6°F) and 40.0 +2°C (104 £3.6°F). If the maximum ambient tempe
| is determined to exceed the specified upper limit of the ambient temperature i
mperature Test, Section 33, this higher ambient temperature shall be used. Thg
cted for 14 days;

hined by conducting the Temperature Test;Section 33; and

re class B.

20.4.3 The
be as specifi
991, using th

a) Wi
opera
portio
electri

ield strength of 3 V per meter is to be used for the Radiated EMI Test.

est parameters and conditions'used in the investigation of the circuit covered by
d in the Standard for Tests'for Safety-Related Controls Employing Solid-State
following test parameters:

regard to electrical supervision of critical components, for attended applian
ed system becoming permanently inoperative with respect to movement of
of the appliance meets the criteria for trouble indication. For unattended
al supervision of critical components may not rely on trouble indication.

5ed; and
sed;

than outdoor
or protective
ires of -35.0
rature of the
y conducting
test shall be

D

L

(Tmax) OF @s

bvaluated as

5.6.1.5 shall
Devices, UL

ces, a motor
an exposed
appliances,

extremes of 0°C (0°F) and 70°C (158°F).

temperature

d) The Exposure Class as defined under Humidity Classes for the products intended end use is to
be used for the Humidity Test.

e)Avi

bration level of 5 g is to be used for the Vibration Test.

f) When the Demonstrated Method is conducted, the multiplier for the test acceleration factor is to
be 576.30 for intermittent use appliances, or 5763.00 for continuous use appliances. The test
acceleration factor equation is to be based on a 25°C (77°F) use ambient.

g) The Endurance Test is to be conducted concurrently with the Operational Test. The control shall
perform its intended function while being conditioned for 14 days in an ambient air temperature of
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60°C (140°F), or 10°C (18°F) greater than the operating temperature of the control, 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).

j) If software is relied upon as part of the protective electronic control, it shall be evaluated as
software class 1 in accordance with the Standard for Software in Programmable Components, UL
1998.

20.4.4 Unless otherwise specified in this standard, protective controls shall be evaluated for 100,000

2 _al + o 000 ] £ - 4 ol + H N ool 4
CyCleS for Ty peZ-GeviceSana U, 000 CyCiesTorType-TaevicesS-wiinrateacurrent:

20.5 Contrpls using a temperature sensing device

20.5.1 A temperature sensing positive temperature coefficient (PTC) or negative’temperatiire coefficient
(NTC) thermjstor, that performs the same function as an operating or protective control, shall be tested
using the follpwing number of cycles when testing a sensing device in accotdance with the Endurance Test
as specified |n the Standard for Tests for Safety-Related Controls Employing Solid-State Deyices, UL 991
or the Stangard for Automatic Electrical Controls for Household and Similar Use; Paft 1: General
Requirements, UL 60730-1:

a) For a device employed as a operating device — 6000.cycles;
b) For a device employed as a protective device —100,000 cycles; and

c) For a device employed as a combination operating and protective device — 100,00] cycles.
PROTECTION AGAINST INJURY TO PERSONS
21 Genera

21.1 A snoy mover, the intended operation of which may involve a risk of injury to persons| shall comply
with the performance and constriictional requirements specified in 1.3 and Sections 22 — 25.

21.2 If varipus functionalattachments are available for use with a snow mover, each attaghment will be
considered individually.

22 EncIosTres and Guards

22.1 An edge, a projection, and a corner of an enclosure, a frame, a guard, a handle, or the like shall be
smooth and well-rounded, and not sharp to a degree that constitutes a risk of injury to persons during
intended use and routine maintenance of a snow mover.

22.2 If breakage and deformation of an enclosure, a frame, a guard, or the like could result in a risk of
injury to persons, the material of the part shall have the properties required to meet the expected loading
conditions.

22.3 The enclosure or guard of a rotating part and a discharge guide or deflector shall be sufficiently
complete and shall have such strength as to contain and deflect:

a) Parts that because of breakage or other reasons might become loose or separated from a
rotating part; and
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b) Foreign objects that might be struck and propelled by a rotating part.
23 Rotating Parts

23.1 A rotating part shall be designed and constructed of such material and in such manner as to
preclude the likelihood of its release or loosening of a part that could injure a person.

23.2 A user-removable rotating part 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 snow mover shall not loosen a
retaining means during normal tests conducted on the snow mover.

23.3 A remgvabte

v yia keyed nut,
a jam nut, a nut locked in place with a pin, or other positive means.

e

24 Switches and Controls
241 A devi
protective de
will not result

Ce that automatically starts an appliance, such as a timer, an altomatically reset overload-
ice, or the like shall not be employed unless it can be demonstrated that automatic starting
in a risk of injury to persons.
24.2 itch shall be
located or prd

If uninfentional operation of a switch can result in a risk of\injury to persons, the sw
tected so that such unintentional operation is unlikely.

24.3 A switgh shall be located or guarded so that the snow mover cannot be energized by:

a) Pla
encou

b) Act
24.4 A switd

245 Areve

cing the snow mover in any at-rest position against a flat or contoured surface
htered in actual use; or

hating the switch by irregular surfaces across which the snow mover may be mo
h shall operate readily by-finger pressure with the snow mover held in the intend

sing switch shall net'be provided on a snow mover that tends to be self-propelle

that may be

ed.

ed manner.

[®N

24.6 A maintained-contact on-off switch or a momentary-contact switch that can be locked in the on

position shall

are likely to cguse injuryito persons.

not be provided on a snow mover if the snow mover, when energized, has mov

ng parts that

arate trigger

247 A hant—supported snow mover shall be provided with a lock out button and a sef

switch that recu lires 2 motions-to nnnrgi?n the snow. - mover.

24.8 A snow mover shall be provided with an impeller control such that:
a) The impeller does not operate unless the operator actuates the control;
b) Continuous operator contact is required to maintain drive to the impeller; and

¢) The impeller, when moving in the normal direction of travel, comes to a complete stop after the
release of the control.

24.9 In addition to the impeller control required in 24.8, a snow mover shall be provided with a means
that must be manually actuated before the impeller can be restarted. The additional means may be a
control that is separate from the impeller control, or it may be incorporated into the impeller control as a
double action device that requires two separate and distinct motions to restart the impeller.
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25 Drop Test for Reliability of Parts

25.1 A component, as mentioned in 22.2, of a hand-supported snow mover shall withstand the Drop Test
described in 25.2:

a) Without cracking that affects the functional strength of the part;

b) Without being affected to the extent that parts capable of causing injury would be exposed to

unintentional contact; and

c¢) Without affecting the safe mechanical performance of the snow mover.
25.2 For the Do —Each o &6 Sampies o & complete OW MOVE 0 be droppad three times
from a height of 3 ft (0.91 m) onto a concrete surface in such a manner as to test the-component most
severely.
25.3 If the gomponent is nonmetallic material, the Drop Test is to be performed-onthe sample or samples
in the as-recgived condition. The test is then to be repeated on:

a)Ad

not lgss than 10°C (18°F) higher than the maximum operating temperature of

meas

b) On
or low

The sampleq
temperature.

25.4 Upon

ifferent sample or samples that have been in an air oven for 7-hours at a uniforn

ured under normal operating conditions, but not less thah 70°C (158°F), see 25.1

samples that have been conditioned at a minimum temperature of minus 20°(
er as recommended by the manufacturer for 7 hours.

conditioned at the temperature in (a) arexnot to be tested until they have retu

completion of the conditioning described in 25.3 and before being subjected to f

 temperature
the material
1: and

L (minus 4°F)

rned to room

he Drop Test,

no sample shall show checking, crackingor other deleterious effects from the oven conditioning, nor shall

any sample 3

25.5 Deformation of a guard during‘the Drop Test is acceptable if:

a) Op
b) Th

256 A fun
requirement

how distortion that would itvipede the proper use of the snow mover.

eration of the snow’mover or performance of the guard is not affected; or

e guard can.be readily restored to its original shape.

ctional, component, including a portion of the drive system, need not con
for\the Drop Test if it is evident that the snow mover would not be capabl

ply with the
e of intended

operation aft

el tne (esl.

PERFORMANCE

26 General

26.1 The performance of a snow mover is to be investigated by subjecting the required number of
samples to the applicable tests described in 27.1 — 40.3. Insofar as is practicable, the tests are to be
conducted in the order in which they are presented.

26.2 For a snow mover having a single voltage rating, such as 115 V, maximum rated voltage is
considered to be 120 V. For a snow mover nominally rated 230 V, maximum rated voltage is considered to
be 240 V. If the rating is given in terms of a range of voltages, the maximum rated voltage is considered to
be the highest value of the range — 120 or 240 V minimum respectively.
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27 Leakage Current Test

27.1 The leakage current of a snow mover rated for a nominal 120-V supply when tested in accordance
with 27.2 — 27.6 shall not be more than 0.5 mA.

27.2 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible. Parts are considered to be exposed surfaces unless guarded by an
enclosure that has been investigated and found to be acceptable to reduce the risk of electric shock — see
7.1 — 7.10. Surfaces are considered to be simultaneously accessible if they can be readily contacted by
one or both hands of a person at the same time. These measurements do not apply to terminals operating
at voltages that are considered to be nonhazardous

hclosure, the
tact with the

27.3 If a conductive surface other than metal is used for the enclosure or part of ¢the’e

leakage curr
surface. If thd
metal foil is n

274 Them
instrument is
same numeri

need not hav¢ all the attributes of the defined instrument.

a) The
mF.

b) The
voltag

c) Ov

respomse — ratio of indicated to actual value of current — that is equal to the ratio of th

of a1

measurement is to have an error'of not more than 5 percent at 60 Hz.

d) Unl

the meter is to be connected between the accessible parts and the grounded supply cq

nt is to be measured using a metal foil with an area of 10 by 20 cm jin cor
surface is less than 10 by 20 cm, the metal foil is to be the same sjze as the
bt to remain in place long enough to affect the temperature of the snow mover.

basurement circuit for leakage current is to be as illustrated in. Bigure 27.1. 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 theldefined instrument. The

meter is to have an input impedance of 1500.Q resistive shunted by a capaci

meter is to indicate 1.11 times the averagé of the full-wave rectified composite
e across the resistor or current through,the resistor.

br a frequency range of 0 — 100) KHz, the measurement circuitry is to have

500 Q resistor shunted by a“0.15 mF capacitor to 1500 Q. At an indication of

surface. The

neasurement
indicate the
meter used

ance of 0.15

wave form of

a frequency
e impedance
0.5 mA, the

Eess the meter is peing used to measure leakage from one part of a snow moveér to another,

nductor.
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Figure 27.1

Leakage current measurement circuit

PRODUCT

INSULATING

—— TABLE

LC100

NOTE:
A Probe with sh

B Separated an

GROUNDED SUPPLY CONDUCTOR

eld lead.

i used as clip when measuring currents from one part of device to another.

27.5 A sample of the snow mover is to be tested for leakage current starting with the

condition but
is without pri
is to be adju

be as followd:

a) Wi
curre
devic

b) Sw
curre
devic

with its grounding conductor, if any, ‘open at the attachment plug. The as-rece
Dr energization, except as may occur as part of the production line testing. The g
sted to 120 V. The test sequénee with reference to the measuring circuit — Figu

th switch S1 open, the*snow mover is to be connected to the measuring cir
it is to be measured using both positions of switch S2, and with the snow mg
s in all their narmal operating positions.

itch S1 is'then to be closed energizing the snow mover, and within 5 second
nt is to (be measured using both positions of switch S2 and with the snow mg
bs in alftheir normal operating positions.

c)
to be

e as-received
ved condition
upply voltage
e271—-isto

cuit. Leakage
ver switching

5 the leakage
ver switching

used in determinin
operation as in the normal temperature test.

27.6 Usually the complete leakage current test program described in 27.5 is to be conducted without
interruption for other tests. With the concurrence of those concerned, a leakage current test may be
interrupted for the purpose of conducting other nondestructive tests.

28 Starting Current Test

28.1

A snow mover shall start and operate as intended on a circuit protected by an ordinary — not time-

delay — fuse having a current rating corresponding to the current rating of the attachment plug of the snow
mover in accordance with Table 28.1.
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Exception: This requirement does not apply to a snow mover that:
a) Will start and operate as intended on a circuit protected by a time-delay fuse; and
b) Is marked in accordance with 51.1.

Table 28.1
Rating of test fuse

Attachment plug rating, amperes

15
20

Fuse rating, amperes
15
20

28.2 In ates
is to be conn

t to determine whether a snow mover complies with the requirement in 28_t, thg snow mover

temperature

representing
successive s
protector pro

29 Continujty of Ground Connection
29.1  The refuirements in 29.2 — 29.4 do not apply to double=insulated snow movers.
29.2 The grpunding blade of the attachment plug and the dead metal parts of a snow mov

in 19.3(c) sha

29.3 There

SNOW MoVver 4

29.4 Deternpination of whether a snow mover complies with the requirement in 29.3 may b

by any accep
from a powe

30

30.1

Impellen

ected to a supply of rated voltage and started three times, with the._snow m
at the beginning of the test. Each start of the motor is to bé“made unds
the beginning of normal operation and the motor is to be allowed to come to
arts. The performance is considered to be unacceptable if the”fuse opens, o
ided as part of the snow mover trips.

Il be electrically connected.

sistance between the point of connection of the equipment-grounding means at
nd any other point in the grounding circuit of the snow mover shall not be more t

able instrument. If uhacceptable results are observed, an alternating current of

tween the two.points. The resistance in ohms is to be determined by dividin
Its by the‘eurrent in amperes passing between the two points.

Stopping Test

bver at room
er conditions
rest between
if a thermal

Br mentioned

or within the
han 0.1 Q.

e determined
P0 A or more

 supply of 12 V(or less is to be passed from the point of connection of th¢ equipment-
grounding me¢ans to the metal part in the grounding circuit, and the resulting drop in pote
measured be
potential in v

ntial is to be
y the drop in

A snow mover impeller shall stop within 3 seconds when tested in accordance with 30.2.

30.2 The snow mover is to be connected to a power-supply circuit of rated frequency and maximum
rated voltage (see 33.3). The snow mover is then to be operated and the impeller is to be allowed to obtain
maximum no load speed. The operator controlled switch or other control device is then to be released and
the time for the impeller to come to a complete stop is to be measured.

31 Input Test

31.1  The current input to a snow mover shall not be more than 120 percent of the rated value when it is
connected to a supply circuit of maximum rated voltage and rated frequency. A ground supported snow
mover is operated clearing heavy snow that is approximately 6 — 7 inches (150 — 180 mm) deep or while
the appliance is stationary and moving water that is 2 inches (50 mm) above the bottom of the impeller.
For a hand-supported snow mover (e.g. a snow shovel), clearing heavy snow at 80% of maximum rated
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depth, but not exceeding approximately 6 — 7 inches (150 — 180 mm) or moving water that is 1 inch (25
mm) above the bottom of the impeller.

32 Dielectric Voltage-Withstand Test
32.1 The requirements in 32.2 and 32.3 do not apply to double-insulated snow movers. See 55.2.
32.2 A snow mover shall withstand without breakdown for 1 minute the application of a 60-Hz essentially

sinusoidal potential of 1000 V plus twice rated voltage, other than as specified in 32.3, between live parts
and dead metal parts, with the snow mover at the temperature reached during the Temperature Test,

Section 33.

32.3 Fora
less, the test
32.4.

324 In app
the National
load currents
motor is to b
table applyin

snow mover employing an induction motor rated less than 1/2 hp (373 W output
potential for the motor — but not for the remainder of the snow mover —is t0"bsd

lying 32.3 to a motor not rated in horsepower, use is to be made. of the appro
Electrical Code, ANSI/NFPA 70, that gives the relationships:between horsep
for motors. For a universal motor, the table applying to a ‘single-phase, alter
e used when the snow mover is marked for use on altefhating current only; d
j to direct-current motors is to be used.

32.5 To determine whether a snow mover complies with thexrequirements in 32.2, the sng

be tested by
sinusoidal ar
is reached, &
substantially
voltmeter.

means of a 500-VA or larger capacity transformer the output voltage of which
d can be varied. The applied potential is to-be increased from zero until the requ
nd is to be held at that level for 1 minute»-The increase in the applied potentig
uniform rate and as rapid as is consistent with its value being correctly in

33 Temperature Test

and 250 V or
1000 V. See

priate table of
pwer and full-
hating-current
therwise, the

W mover is to
is essentially
ired test level
| is to be at a
dicated by a

33.1 A snoy mover shall be tested with the load described in 31.1, and shall not:

a) Repch a temperature;at any point, high enough to cause a risk of fire or to damage any material

used |n the snow mover; or

b) Exteed the temperature rises specified in Table 33.1.

Table 33.1
Maxi table t | .
Materials and components °C (°F)
1. Varnished-cloth insulation 85 (153)
2.  Fuses 90 (162)
3.  Fiber employed as electrical insulation 90 (162)
4.  Wood and other combustible material 90 (162)
5. Phenolic composition employed as electrical insulation or as a part the 1502 (270)?
deterioration of which would result in a hazardous condition

6.  Rubber- or thermoplastic-insulated wires and cords 602P (108)2P
7.  Capacitor

Table 33.1 Continued on Next Page
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Table 33.1 Continued

Materials and components °C (°F)

Electrolytic 65° (117)°¢

Other types 90¢ (162)¢
8.  Class 105 insulation systems on windings of a transformer

Thermocouple method® 90 (162)

Resistance method® 100 (180)
9.  Class 105 insulation systems on windings of a relay, a solenoid, and the like

Thermocouple method © 90 (162)

Resistande method® 110 (198)

10 Class 130 insulation systems except as indicated in items 13 and 14°

Thermocguple method 110 (198)

11 Class A irjsulation systems on coil windings of an a-c motor having a frame
diameter pf more than 7 in (178 mm), of a d-c motor, and of a universal motor®'

A.  Inah open motor:

Thgrmocouple method 20 (162)

Redistance method 110 (198)
B. In altotally enclosed motor:

Thgrmocouple method 95 (171)

Redistance method 105 (189)

12 Class A irfjsulation systems on coil windings of an a-c motor having a diameter
of 7 in or less — not including a universal motor — and on a.vibrator coil:*f

A.  Inah open motor and on a vibrator coil
Thgrmocouple or resistance method 100 (180)
B.  In altotally enclosed motor
Thermocouple or resistance method 105 (189)

13  Class B irfsulation systems on coil windings of an a-c motor having a frame
diameter pf more than 7 in of a d-&motor and of a universal motor:®f

A. In ah open motor
Thermocouple method 110 (198)
Redistance method 120 (216)
B.  In altotally.ehclosed motor
Thermocouple method 115 (207)
Resistance method 25 (225)

14  Class B insulation systems on coil windings of an a-c motor having a diameter
of 7 in or less — not including universal motors —and on a vibrator coil:*f

A. In an open motor and on a vibrator coil

Thermocouple or resistance method 120 (216)
B. Inatotally enclosed motor

Thermocouple or resistance method 125 (225)

2 The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds that have been
investigated and found to have special heat-resistant properties.

b Rubber-insulated conductors within a motor having Class A insulation systems, rubber insulated motor leads, and a rubber-
insulated flexible cord entering a motor may be subjected to a temperature rise of more than 60°C (108°F), if acceptable braid is
employed on the conductor of other than a flexible cord. This does not apply to thermoplastic-insulated wires or cords.

Table 33.1 Continued on Next Page
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Table 33.1 Continued

Materials and components °C

(°F)

¢ For an electrolytic capacitor which is physically integral with or attached to a motor, the temperature rise on insulating material

integral with the capacitor enclosure may be not more than 90°C (162°F).

4 A capacitor that operates at a temperature rise of more than a 90°C (162°F) may be judged on the basis of its marked

temperature limit.

¢ See 33.11.

f See footnote a to Table 18.1.

33.2 All values for temperature rises in Table 33.1 are based on an assumed ambient temperature of 0°C

(32°F).

33.3 Forth
and that of a

nominal voltage rating of 115 or 230 V. For a snow mover having a voltage rating’other th

indicated, th
mover. If the
mover rated
alternating ¢
Hz is to be te

33.4 Tode
a supply of r:
been reache

33.5 Therm
taken at inte
intervals, ind

33.6 Ifasn
that it will tak|

33.7 Ahan
temperatures
of 30 second

mover switched off. The-temperature rises are measured during the end of the last "ON"

manufacture

b temperature test, the voltage of a direct-current power-supply circuit is o, be
n alternating-current circuit is to be 120 or 240 V, depending on whether a’snow

b voltage of the power-supply circuit is to equal the maximum, rated voltagg
snow mover has a single frequency rating, the test is to be made at that frequ
a-c — d-c, d-¢c — 60 Hz, or d-c — 25 Hz — 60 Hz is to be tested on direct cur|
Lirrent, whichever results in higher temperatures. A snow mover rated 25 — 60
sted on 60-Hz alternating current.

rmine whether a snow mover complies with therequirements in 33.1, it is to be
ted voltage as described in 33.3 and operated continuously until constant temp
.

al equilibrium or constant temperaturesis‘considered to exist when three succes
cate no change.

ow mover is obviously notiintended for continuous operation, the test may be
E into consideration the probable intermittent or short-time operation of the snow

H-supported snow mover, (e.g. a snow shovel) is operated intermittently for 30 g
stabilize, whichever is achieved first, each cycle comprising a period of continu
5, the snowsmover loaded as described in 31.1, and a rest period of 10 seconds

['s option,/the snow mover may be operated continuously until thermal stabilizati

33.8 Tempegratures are to be measured by thermocouples except when the resistance md

115 or 230 V,
mover has a
an those just

of the snow
ency. A snow
rent or 60-Hz
Hz or 50 — 60

connected to
bratures have

Sive readings,

rvals of 10 percent of the previously elapsed duration of the test, but not less than 5-minute

conducted so
mover.

ycles, or until
pus operation
with the snow
period. At the
bn.

pthod may be

used as indicated in 33.11. 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 good laboratory practice. The thermocouple wire is to conform to the
requirements specified in the Standard Specification and Temperature-Electromotive Force (emf) Tables
for Standardized Thermocouples, ASTM E230/E230M.

33.9 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in good
thermal contact with the surface of the material the temperature of which is being measured. In most
cases, acceptable 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.

33.10 Whenever referee temperature measurements are necessary, thermocouples consisting of 30
AWG (0.05 mm? ) iron and constantan wires and a potentiometer-type indicating instrument are to be
employed.
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33.11  Ordinarily, the temperature of a coil or winding is to be measured by means of thermocouples
mounted on the outside of the coil wrap. If the coil is inaccessible for mounting thermocouples, for
example, a coil immersed in sealing compound, or if the coil wrap includes thermal insulation or more than
1/32 inches (0.8 mm) of cotton, paper, rayon or similar insulation, the resistance 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 items 12 and 14 in Table 33.1, the
thermocouple is to be mounted on the integrally applied insulation of the conductor.

33.12 In 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
At = —
r

(k+t1)—(k+1y)
in which:
At is the temperature rise in °C;
R is rgsistance of the coil at the end of the test in ohms;

r is registance of the coil at the beginning of the test in ohms;

k is 234.5 for copper, 225.0 for electrical conductor grade{(EC) aluminum. Values of the constant k
for otHer grades must be determined;

t; is raom temperature at the beginning of the testify °C; and

t, is rdaom temperature at the end of the test.ins°C.
34 Resistance to Moisture Test

34.1 A snoyv mover employing insulating material likely to be adversely affected by mgisture under
conditions of |ntended use shall be conditioned for 24 hours in moist air having a relative hum|idity of 85 +5
percent at a temperature of 32 +2°C.(90 +4°F). After the conditioning:

a) A show mover ratéd for a nominal 120-V supply shall comply with the requirements in 27.1 in a
repealed leakage-cuirrent test, except that the test is to be discontinued when leakage current
stabilizes.

b) A show mover other than mentioned in (a) shall have an insulation resistance of hot less than
50,000 Q'between live parts and interconnected dead metal parts.

c) A snow mover shall be subjected to a dielectric voltage-withstand test as described in 32.2, with
the snow mover still in the humidity chamber or room, at the specified humidity and temperature.

34.2 Ifitis necessary to remove the snow mover from the environmental chamber for the tests required
by 34.1 (a) or (b), it is to be tested within 1 minute after removal.

34.3 After exposure to water spray as described in 34.4 and 34.5, a snow mover:

a) Rated for a nominal 120-V supply shall comply with the requirement in 27.1 in a repeated
leakage-current test, except that the test shall be discontinued when leakage current stabilizes.

b) Of a type other than mentioned in (a) shall have an insulation resistance not less than 50,000 Q
between live parts and interconnected dead metal parts.
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c¢) Shall withstand without breakdown for 1 minute the application of a 60-Hz essentially sinusoidal
potential between live parts and exposed dead metal parts with the snow mover at the temperature
reached during the temperature test. The dielectric-test potential shall be:

1) In accordance with 32.2 for grounded snow movers.
2) 2500 V for double-insulated snow movers rated a nominal 120 V.

3) 3500 V plus twice the rated voltage of the snow mover for a double-insulated snow mover
other than as mentioned in (2).

34.4 A snow mover, supported in the mtended operatmg posmon is to be subjected for 1 hour to a
downward spray-of-we s-top-and-sides;—apptied-to-the-—snc v-mov =-of-5 degrees to
the vertical, and in the direction or directions most likely to cause Water to enter The sSnow [mover is not to
be operating[while being subjected to the water spray, but immediately after the spray.js'stopgped it is to be
operated for b seconds and then tested as described in 34.3.

34.5 The water spray apparatus is to consist of three spray heads mountedrin-a water-supply pipe rack
as illustrated|in Figure 34.1. Spray heads are to be constructed in accordance with the details illustrated in
Figure 34.2.[The water pressure is to be maintained at 5 psi (36 kPa).at.each spray head.|The distance
between the|center nozzle and the snow mover is to be approximately 5 ft (1.5 m). The gpray is to be
directed at ap angle of 45 degrees to the vertical toward louvers or.0ther openings nearest to [live parts.
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Figure 34.1
Spray head pipe rack
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Figure 34.2
Spray head assembly
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35 Abnormal Operation Test

35.1 If a snow mover employs a semiconductor or a semiconductor junction, a capacitor, or a
combination of both, no risk of fire or electric shock shall result when either the semiconductor junction or
the capacitor is short- or open-circuited.

35.2 To determine whether a snow mover complies with the requirements in 35.1, the snow mover is to
be connected to a grounded supply of rated frequency and maximum rated voltage. The short- or open-
circuited condition is to be introduced while operating at no load. Only one abnormal condition is to be
simulated at a time.

35.3 If a snew

on and if there is |nd|cat|on of malfunctlon of the SNOW mover, such as emission of smoké, lipability of the

snow mover {o operate in the normal manner, or other indication, the test is to be discontind
malfunction becomes evident. Otherwise, the test is to be continued until ultimate results oc
dead metal parts of the snow mover are to be connected to ground through a 3=A-fuse. Th

ed when the
cur. Exposed
e results are

unacceptablel if the fuse opens during the test.

h a nontime-
f the branch
risk of fire or

35.4 During|the tests described in 35.2, the snow mover is to be connected in series wit
delay fuse ofl the maximum current rating that can be accommodated\by the fuseholder g
circuit to whigh the snow mover could be properly connected. Opening of the fuse before a
electric shocH{ results is an acceptable conclusion of a test.

36 Handle Tests

36.1 If the insulating material used for handles mentioned in 6.4.2 overlies dead metal:

a) The material shall not show holes, \eracks, distortion, or other evidence of linacceptable
deterigration after being conditioned as-described in 36.2;

b) The
has b
sampl

material shall not break, crack, rupture, or show other adverse effects after the
ben subjected to the impacts described in 36.3. The impact test is to be cor
e that has been conditioned as described in 36.2; and

snow mover
ducted on a

c) The
descri

material shall withstand without breakdown the application of a 60 Hz sinusoidg
bed in 36.5.

| potential as

36.2 The cqnditioning ‘mentioned in 36.1 is to consist of placing the snow mover for 7 hoprs in an air-
circulating oven atzastemperature that is 10°C (18°F) more than the temperature attained Qy the handle
under conditipns of mtended operatlon but not less than 70 C (158°F) and for 7 hours in an air-circulating
chamber at & C anded by the
manufacturer.

36.3 With reference to 36.1(b), a hand-supported snow mover is to be dropped twice on each handle
through a distance of 3 ft (0.91 m) to strike a concrete surface. Each handle of a ground-supported snow
mover is to be subjected to two impacts of 5 ft-Ib (6.8 N-m). See 36.4. In the tests, two different samples
may be used, one for each set of drops or impacts.

36.4 The impact specified in 36.3 is to be applied by dropping a steel sphere, 2 inches (50.8 mm) in
diameter and weighing 1.18 Ib (0.53 kg), through a vertical distance of 51 inches (1295 mm).

36.5 The dielectric voltage-withstand potential mentioned in 36.1(c) is to be 2000 V plus twice the rated
voltage of the snow mover. The potential is to be applied between the accessible dead metal parts of the
handles or surfaces most likely to be grasped by the user during intended operation of the snow mover,
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including metal foil wrapped tightly around insulating material and inaccessible dead metal parts of the
handle.

37 Strain Relief Test
37.1 When tested in accordance with 37.2, the strain-relief means provided on the power-supply cord

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

37.2 A 35-Ib (15.9-kg) weight is to be suspended on the power-supply cord and supported by the snow
mover so that the strain-relief means will be stressed from any angle that the construction of the snow
j ief j i j i ctors, there is

i 1 inch (25.4
orque to the

37.3 A power-supply cord shall withstand for 1 minute 50 oz-in (0.35 N-m) of torque @applie
mm) from tihe strain relief without damage to the cord and without transniitting the t
terminations

38 Push-Bpck Relief Test

38.1
occurrence g

To determine compliance with 10.4.3, a product shall betested in accordance with
f any of the conditions specified in 10.4.3 (a) — (d).

38.2 without

cord or lead
able bushing
bushing is an
I lead is to be
te to push the
duct is to be

38.2 The supply cord or lead is to be held 1 inch (25.4.mm) from the point where the
emerges frofn the product and is then to be pushed bagk into the product. When a remo
which extends further than 1 inch is present, it is to_be*removed prior to the test. When the
integral part pf the cord, then the test is to be carried out by holding the bushing. The cord o
pushed back]into the product in 1-inch (25.4-mm) increments until the cord buckles or the for
cord into the product exceeds 6 Ib-ft (26:/A.N). The supply cord or lead within the pro
manipulated ffo determine compliance with1.0.4.3.

39 Switches and Controls

39.1 A swifch or other device that controls the motor of a snow mover shall perform acc
subjected to|an overload test'consisting of 50 cycles of operation, making and breaking th
current of thé snow mover. ‘There shall be no electrical or mechanical breakdown of the de

eptably when
b locked-rotor
vice or undue

pitting or burhing of the‘contacts.

Exception: Thisvtequirement does not apply to:

a) A speed changing switch;
b) A reversing switch;
c¢) A switch that controls an induction motor and has an acceptable horsepower rating; or

d) A switch that is interlocked so that it will never have to break the locked-rotor current.

39.2 For the tests described in 39.3 — 39.7, the snow mover is to be connected to a grounded power-
supply circuit of rated frequency and maximum rated voltage — see 33.3. During the tests, exposed dead
metal parts of the snow mover are to be connected to ground through a 3-A plug fuse, so that any single-
pole, current-interrupting device will be connected to the ungrounded conductor of the supply circuit. If the
snow mover is intended for use on direct current, or on direct current as well as on alternating current,
exposed dead metal parts of the snow mover are to be connected so as to be positive with respect to any
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single-pole, current-interrupting control device. The results are not acceptable if the fuse in the grounding
connection opens during any of the tests.

39.3 For the overload test described in 39.1, the rotor of the motor is to be locked and the device is to be
operated at a rate of not more than 10 cycles per minute. The device is to be left in the on position as
briefly as possible.

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

39.4 A switch or other device used for reversing the motor of a snow mover, unless acceptable for the
application, shall perform acceptably when subjected to a test consisting of 25 cycles of operation as

n

described in 3
a) Ele
b) Ung

c)Em

39.5 Forthsg

a) Th
directi

b) Wit
throwi
norm4

c) Rey

39.6 A switq
switch, unles
of 50 cycles g

a) Ele
b) Ung

c)Em

39.7 For thg

9.5 There-shallbe-no:

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

ssion of molten metal or flame from the enclosure of the snow mover.

test mentioned in 39.4, each cycle of operation is to consist of:

owing the switch to the position in which the moter of the snow mover ro
bn, allowing the snow mover to attain full operatingSpeed in that direction, then;

hout pause in any intermediate "off" positiontunless the switch will not functiq
g the switch to the position in which rotation;is reversed, allowing the snow m
| speed in that direction; and then

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

h or other device for changing the speed of the motor of a snow mover, other t
5 acceptable for the application, shall perform acceptably when subjected to a tg
f operation as described.in39.7. There shall be no:

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

ssion of-molten metal or flame from the enclosure of the snow mover.

test mentioned in 39.6, each cycle of operation is to consist of operating the sr

one speed, th

tates in one

n otherwise,
pver to attain

han an on-off
st consisting

ow mover at

rowing the switch to cause operation at the other speed, and then changing th

setting back

to the position that results in the first value of speed again.

39.8 Switch

contacts in an isolated secondary circuit that is limited to 100 VA or less:

a) Need not have been investigated and found acceptable for the particular application; and

b) Need not be subjected to the tests in 39.1 — 39.7.

40 Attachment Plug Test

40.1

conductively connected to the extension-cord connector when contacted by the test probe.

When tested as described in 40.2, the blades of the snow mover attachment plug shall not be


https://ulnorm.com/api/?name=UL 1090 2022.pdf

MARCH 14, 2022 UL 1090 61

40.2 To determine whether an attachment plug complies with the requirement in 40.1, the plug is to be
inserted in the extension-cord connector of the test assembily illustrated in Figure 40.1 or Figure 40.2 as
applicable for grounded snow mover constructions. The test assembly illustrated in Figure 40.1 is to be
used for double-insulated constructions that will accommodate a 3-wire grounded receptacle. The test
assembly illustrated in Figure 40.2 is to be used for double-insulated constructions that will not accept a 3-
wire grounded receptacle. The plug is to be inserted as far as possible into the extension-cord connector
and then withdrawn not more than a distance that will permit the test probe to be inserted between the
plug body and the extension-cord connector. The test probe is to be inserted with a force of 4.1 1b (17.5 N)
or less. When the probe contacts a blade, the electrical continuity is to be determined using an instrument,
such as an ohmmeter, between the contacts of the extension-cord connector and the test probe. The test
is to be repeated for the other blade of the attachment plug.

Figure 40.1
Plug blade shielding gage

EXTENSION CORD RECEPTACLE

(THREE WIRE GROUNDED) 1.38 INCH
CONTINUITY ~(35.1mm)~
TESTER MINIMUM *
—]
O ®
1 ~ 1.38
cH INCH
(GROUND|NG ‘

OPEN) /
TEST PROBE

9TEST PROBE IS TO BE MADE OF 0.06 INCH (1.5mm)
SAT832A THICK METAL.
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Figure 40.2
Plug blade shielding gage

EXTENSION CORD RECEPTACLE

(TWO WIRE — NO GROUND) %ggﬁNC?
- lmm )-e=
?SQ‘TTE'EU'TY MINIMUM
= Y | ?
— 7 1.38
leH

TEST PROBEQ///

9TEST PROBE IS TO BE MADE_QF 0.06 INCH (].5mm)
THICK METAL.
S3101

40.3 The tept probe, mentioned in 40.2, is\to be made of 0.06-inch (1.5-mm) thick meta| that is 1.38
inches (35 min) wide and not less than 1.38'ihches (35 mm) long.

41 Accelerated Aging Test

41.1 A rubbpr or neoprenecampound forming a part that is depended upon for protection friom rain shall
have physical properties acceptable for the application before and after aging.

41.2 The tept procedure for determining whether a part complies with the requirement in 41.1 depends
upon the matgrial of Which it is composed, its size and shape, the mode of application in the |snow mover,
and other factors) The test procedure may include visual inspection for cracks, deformation,|and the like,
after artificial aging, as well as comparison of hardness, tensile strength, and elongation before and after
artificial aging.

41.3 With reference to 41.1 and 41.2, a part of rubber or neoprene, tested to compare its tensile strength
and elongation before and after artificial aging, is acceptable if these properties are found to be not less
than the applicable minimum values specified in Table 41.1, when tested in the environment indicated as
being applicable for a part that acquires the specified temperature increment during the temperature test.
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Table 41.1
Artificial aging tests

Temperature of component during Minimum acceptable percent of original
temperature test Artificial-aging procedure? (unaged) value
°C (°F) Tensile strength Elongation
60° or less (140 or less) Air oven aging for 70 h at 100 60 60
1+2°C (212 £3.6°F)
61-75 (142 -167) Air oven aging for 168 h at 100 50 50
+2°C (212 £3.6°F)
76 —90 (169 — 194) Air oven aging for 168 h at 50 50
121.0 £1.0°C (249.8 +1.8°F)
91— 104 (196 — 221) Air oven aging for 168 h at 50 50
136.0 £1.0°C (276.8 £1.8°F)

@ All samples r

pgardless of temperature are to be subjected to this aging procedure.

42 Permanency of Marking

421
indelibly stan

adhesive shall comply with the Standard for Marking and Labeling,Systems, UL 969. See 4

usage, hang
permanence

Exception: P

422 Theo
969, is to be

42A Electr
42A.1  Dele
42A.2 Delg

42A.3 Dele

nped on pressure-sensitive labels secured by adhesive. Pressure-sensitive labg

ling, storage, and the like of the snow movef/will be considered in de
of a marking.

Fessure-sensitive labels need not be investigated with respect to exposure to ult

itdoor low temperature test specifieddn the Standard for Marking and Labeling
conducted at a temperature of minas 29°C (minus 20.2°F).

pstatic Discharge (ESD) Resistance Test
fed
fed

fed

Figure 42A 1

A required marking shall be molded, die-stamped, paint-stenciled, 'stamped or etched on metal, or

Is secured by
2.2. Ordinary
ermining the

aviolet light.

Systems, UL

Static electricity resistance test booth
Figure deleted
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POLYMERIC ENCLOSURES
43 General

43.1 A polymeric enclosure that complies with the rate-of-burning requirement in 45.4.1 need not be
subjected to the tests in 44.1.1 —45.3.5 0r 45.5.1 — 45.7.5if:

a) All live parts within the enclosure are 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 will not cause
a stregs on the junction between a lead and a terminal of the component; and

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

43.2 With rgference to 43.1(b), a component having integral leads is to be subjected to a strpin-relief test
unless such g test is a part of its regular test procedure.

43.3 A polymeric enclosure of material that complies with the rate-of-burning requirement in 45.4.1 need
not be subjected to the test required by 44.4.1 if all live parts within the ‘ehclosure are acceptgbly insulated
or provided wjth acceptable internal enclosures independent of the-oliter polymeric enclosure

44 Polymeric Materials Classed Other Than HB
441 Mold stress evaluation

4411 Whep tested as described in 44.1.2, thel%eénclosure material shall comply with all the following
conditions:

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

b) Thg material shall not craek;

¢) No uninsulated live parts shall be exposed to the extent that the product would not comply with
requirgments of this'standard that guard against unintentional contact with uninsulated live parts;

d) Sp4cings shall not be reduced below the minimum acceptable value; and

e) Warplng, crazmg or distortion is acceptable if the snow mover complies with th(f strain relief

(XY Raliaf T, [« 27
reql.“r IIIUIIlO LLILI ULIOIII TACTITCT IUOL, UUULIUII i .

44.1.2 Three samples of the complete snow mover 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 under intended operating conditions, but not less than 70°C (158°F). Immediately
following removal from the oven, the samples are to be examined with reference to the requirements of
44.1.1(a). After cooling to room temperature the samples are to be examined with reference to (b) — (d)
and tested with reference to 44.1.1(e).

44.1.3 The oven conditioning described in 44.1.2 may cause the enclosure to distort to the extent that it
is in a throw-away condition. This is acceptable provided the performance is evaluated several times
during the oven conditioning to determine that intermediate stages of distortion do not result in
performance that is unacceptable with respect to the risk of fire, electric shock, and injury to persons.
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