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INTRODUCTION
1 Scope

1.1 These requirements cover motor operated household and commercial disposers rated 600 V or less
and intended to be used in accordance with the National Electrical Code, ANSI/NFPA 70. These disposers
are intended to convert organic types of waste material to a form that can be accommodated by plumbing
systems. The requirements also cover field-installed control assemblies and accessories specifically
intended for use with disposers covered by this standard.

1.1.1 These requirements also cover rechargeable battery-powered appliances with rechargeable non-
user-replaceable and/or user-replaceable batteries; see Supplement SC.

1.2 These re¢quirements do not cover an incinerator-type disposer or a disposer using & universal motor

with a rating dreater than 250 V.

2 Units of Measurement

2.1 Values stated without parentheses are the requirement. Values i parentheses are gxplanatory or
approximate information.
3 Undated References
3.1 Any undated reference to a code or standard appearing in the requirements of this stgndard shall be

interpreted ag referring to the latest edition of that code:or 'standard.

4 Glossary

4.1 For the purpose of this standard the following definitions apply.

4.2 BARRIER — A part of a disposerthat functions to reduce the risk of access to current
or internal wiring through openings in the enclosure that involves a risk of electric sho

-carrying parts
Ck or injury to

persons, or
being expelle

4.3 COMPQ
standard dedi
installed (e.g

duces the risk of fire or injury to persons as a result of molten metal or bur
| through openings in the enclosure under abnormal conditions.

NENT =JA-device or fabricated part of the appliance covered by the sco
cated to-the purpose. When incorporated in an appliance, equipment otherwis
luminaire) is considered to be a component. Unless otherwise specified,

hing insulation

be of a safety
e typically field
materials that

compose a de

vice or fabricated part, such as thermoplastic or copper, are not considered co|

mponents.

4.4 CONTROL, AUTOMATIC ACTION — A control in which at least one aspect is non-manual.

4.5 CONTROL, AUXILIARY — A device or assembly of devices that provides a functional utility, is not
relied upon as an operational or protective control, and therefore is not relied upon for safety. For example,
an efficiency control not relied upon to reduce the risk of fire, electric shock, or injury to persons during
normal or abnormal operation of the end product is considered an auxiliary control.

4.6 CONTROL, MANUAL — A device that requires direct human interaction to activate or rest the control.

4.7 CONTROL, OPERATING — A device or assembly of devices, the operation of which starts or
regulates the end product during normal operation. For example, a thermostat, the failure of which a
thermal cutout/limiter or another layer of protection would mitigate the risk of fire, electric shock, or injury to
persons, is considered an operating control.
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4.8 CONTROL, PROTECTIVE — A device or assembly of devices, the operation of which is intended to
reduce the risk of fire, electric shock, or injury to persons during normal and reasonably anticipated
abnormal operation of the appliance whereby during the evaluation of the protective control/circuit, the
protective functions are verified under normal and single-fault conditions of the control. For example, a
thermal cutout/limiter, or any other control/circuit relied upon for normal and abnormal conditions, is
considered a protective control.

4.9 CONTROL, TYPE 1 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 has not been declared and tested under this end product standard.

4,10 CONTROL, TYPE 2 ACTION — The actuation of an automatic control for which the manufacturing

deviation and
or operating s

411 DECOR
412 ENCLQ
a) Ren
b) Red
c) Both.
A grill, guard,

an uninsulated

413 FUNCT
deterioration o

4.14 HOPPE
CONSTRUCT]
5 Compone

5.1 General

ihe drift (tolerance before and after certain conditions) of its operating value, 0

quence have been declared and tested under this end product standard.
ATIVE PART — A part used for no function other than appearance.

SURE — That portion of a disposer that:
Jers inaccessible any part that presents a risk of electric shigck or injury to perg

ices the risk of flame propagation initiated by electricaldisturbances occurring

panel, barrier, or similar part forms part of\an enclosure if it reduces the risk ¢
current-carrying part or a part that presents a risk of injury to persons.

IONAL PART — A part that is_pecessary for the intended operation of the
f which may result in a risk of fire; electric shock, or injury to persons.

R — A container that funhels material into the disposer prior to the reduction pr
ON

nts

perating time,

ons;

within; or

f contact with

disposer, the

pcess.

5.1.1

A component ofa pmdl 1ct covered hy this standard shall:

a) Comply with the requirements for that component as indicated in 5.2 — 5.19;

b) Be used in accordance with its rating(s) established for the intended conditions of use;

c)Beu

sed within its established use limitations or conditions of acceptability;

d) Additionally comply with the applicable requirements of this end product standard; and

e) Not contain mercury.

Exception No. 1: A component of a product covered by this standard is not required to comply with a
specific component requirement that:
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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

5.2-5.19isa

cceptable if:

a) The component also complies with the applicable component standard specified in 5.2 - 5.19; or

b) The

5.1.2 Specif]
capabilities.
temperatures

5.1.3 A coni
ground-fault
thereof, shall
that provide th

Exception: W
markings, ins
applied.

5.1.4 A con
covered by th

component standard:

1) Is compatible with the ampacity and overcurrent protection requirements
Electrical Code, ANSI/NFPA 70, where applicable;

2) Considers long-term thermal properties of polymeric insulatirig materials
with the Standard for Polymeric Materials — Long Term Propery Evaluations,

3) Any use limitations of the other component standard are identified ang
accommodated in the end use application. For example, a component used
application, but intended for industrial use and-complying with the releva
standard may assume user expertise not common in household applications.

c components are incomplete in conrstruction features or restricted in
Buch components are intended for use only under limited conditions, su
not exceeding specified limits, and shall be used only under those specific con

ponent that is also intended, to-perform other functions, such as over curr
Circuit-interruption, surge .suppression, any other similar functions, or an
comply additionally with the‘requirements of the applicable UL standard(s) that
ose functions.

here these other functions are not required for the application and not ident
fructions, or packaging for the appliance, the additional component standard(;

ponent not anticipated by the requirements of this end product standard, 1
e.component standards in 5.2 — 5.19, and that involves a risk of fire, electric s

to persons, s

comply with 5

1.1(b) - (e).

n the National

in accordance
UL 746B; and

appropriately

n a household
nt component

performance
ch as certain

ditions.

ent protection,
y combination

cover devices

fied as part of

5) need not be

ot specifically
hock, or injury
ard, and shall

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

5.2 Attachment plugs, receptacles, connectors, and terminals

521
Receptacles,

UL 498. See 5.2.9.

Attachment plugs and receptacles shall comply with the Standard for Attachment Plugs and
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Exception No. 1: Attachment plugs and appliance couplers integral to cord sets or power supply cords
that are investigated in accordance with the Standard for Cord Sets and Power Supply Cords, UL 817 are
not required to comply with UL 498.

Exception No. 2: A fabricated pin terminal assembly need not comply with UL 498 if it complies with the
requirements in Accessibility of Uninsulated Live Parts and Film Coated Wire, Section 7.3, Polymeric
Materials, Section 8, Current Carrying Parts, Section 12, Electrical Insulation, Section 14, and Spacings,
Section 24, of this end product standard, as well as the applicable performance requirements when tested
in 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 f
appliance, shg

Exception No.

out, insertion-Wwithdrawal, temperature rise, and all tests shall be conducted in a¢cordance wi

Exception No.
complies with
UL 310. The c
is the part that

5.2.3 Single
between elec
conductors, 9
Component C

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

5.2.5 Splicin

5.2.6 Multi-p
utilization equl
Insulated Mult

5.2.7 Equipnent wiring*terminals for use with all alloys of copper, aluminum, or copper-G

conductors, sH
Copper Condd

br internal wiring connections in appliances, or for the field termination of con
Il comply with the Standard for Electrical Quick-Connect Terminals, UL 310)

1: Other sizes of quick-connect terminals shall be investigated with respec

2: A connector that complies with UL 310 may be used with~an appropriately
the material, configuration, and dimensional requirementsfor production tabs

bnnector is the part of a quick-connect terminal that is-pushed onto the male ta
receives the female connector.

and multipole connectors for use in data, signal, control and power applicatid
rical equipment, and that are intended.fer’factory assembly to copper or
r for factory assembly to printed wiring boards, shall comply with the
bnnectors for Data, Signal, Control and;Power Applications, UL 1977. See 5.2.]

) wire connectors shall comply with the Standard for Splicing Wire Connectors

ble splicing wire connectors that are intended to facilitate the connection
pment to the branch-circuit conductors of buildings shall comply with the
-Pole Splicing Wire Connectors, UL 2459. See 5.2.9.

all comply with the Standard for Equipment Wiring Terminals for Use with Alu
ctorsy UL 486E.

ductors to the

t to crimp pull
th UL 310.

sized tab that
hs specified in
b, and the tab

ns within and
copper alloy
Standard for
D,

UL 486C.

of hard-wired
Standard for

lad aluminum
minum and/or

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

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059 if
the part complies with the requirements in Polymeric Materials, Section 8, Wiring Terminals and Leads,
Section 11.2.4, Current-Carrying Parts, Section 12, Electrical Insulation, Section 14 and Spacings, Section
21, of this end product standard, as well as the applicable performance requirements when tested in the
end-product. This exception does not apply to protective conductor terminal blocks.

5.2.9 Female devices (such as receptacles, appliance couplers, and connectors) that are intended, or
that may be used, to interrupt current in the end product, shall be suitably rated for current interruption of
the specific type of load, when evaluated with its mating plug or connector. For example, an appliance
coupler that can be used to interrupt the current of a motor load shall have a suitable horsepower rating
when tested with its mating plug.
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5.3 Boxes, conduits, and raceways

5.3.1 Electrical boxes and the associated bushings, conduits, fittings, and raceways of the types
specified in Chapter 3, Wiring Methods and Materials, of the National Electrical Code, ANSI/NFPA 70, and
that comply with the relevant UL standard (such as the Standard for Flexible Metal Conduit, UL 1, the
Standard for Metallic Outlet Boxes, UL 514A, the Standard for Conduit, Tubing, and Cable Fittings, UL
514B, the Standard for Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers, UL 514C, the
Standard for Cover Plates for Flush-Mounted Wiring Devices, UL 514D, and the Standard for Electrical
Metallic Tubing — Steel, UL797) and 5.1 are considered to comply with the requirements of this end
product standard.

5.4 Capacitors and filters

5.4.1 The cgmponent requirements for capacitors and filters are specified in Controls.-/End Product Test
Parameters, $ection 19.

5.5 Controls
5.5.1 General

5.5.1.1 Auxiliary controls shall be evaluated in accordance with<the applicable requiremehts of this end
product standard and the parameters in Controls — End Product Test Parameters, Section 19.

5.5.1.2 Opefating (regulating) controls shall be evaluated in accordance with the applicalble component
standard requliirements specified in 5.5.2 — 5.5.7, and{if applicable, the parameters in (ontrols — End
Product Test Parameters, Section 19, unless otherwise specified in this end product standarg.

5.5.1.3 Operating controls that rely upon software for the normal operation of the end product where
deviation or drift of the control may result_in“an increased risk of fire, electric shock, or injury to persons
shall comply With one of the following:

a) Theg Standard for Tests for-Safety-Related Controls Employing Solid-State Deviceg, UL 991; and
the Standard for Software.in‘Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

5.5.1.4 Elec}ronic protective (limiting) controls that do not rely upon software as a protective component
shall comply |with .the“applicable component standard requirements specified in 5.5.2 4+ 5.5.7, and if
applicable, the parameters in Controls — End Product Test Parameters, Section 19, unless otherwise
specified in this'end product standard. See also 5.5.1.5, 5.13.4.4, and 42.5.

5.5.1.5 Electronic protective controls that do not rely upon software as a protective component and that
comply with one of the following standards are considered to comply with 5.5.1.4:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1,
except the Controls Using Software requirements, Clause H 11.12.

5.5.1.6 Electronic protective controls that rely upon software as a protective component shall comply
with one of he following:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991, and
the Standard for Software in Programmable Components, UL 1998; or
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b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

5.5.1.7 An electronic, auxiliary or operating control (e.g. a non-protective control), the failure of which
would not increase the risk of electric shock, fire, or personal injury, need only be subjected to the
applicable requirements of this end product standard. See Switches and Controls, Section 18 and
Abnormal Operation Test, Section 58.

5.5.1.8 An electronic circuit that complies with the requirements in Alternative Requirements for the
Evaluation of Electronic Circuits, Supplement SA is considered to comply with the requirements of a
controlin 5.5.1 -5.5.7.

5.5.2 Electromechanical and electronic controls

5.5.2.1 A coftrol, other than as specified in 5.5.3 — 5.5.7, shall comply with the applicable|requirements
of this end product standard, or 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

c) The Btandard for Automatic Electrical Controls — Part 1: General Requirements, Ul 60730-1.
5.5.3 Liquid|level controls

5.5.3.1 Aligqyid level control shall comply with one of the fellowing:
a) The[Standard for Solid-State Controls for Appliances, UL 244A;
b) The [Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
¢) The Btandard for Industrial Control:Equipment, UL 508; or

d) The|Standard for Automatic Electrical Controls — Part 1: General Requirements{ UL 60730-1,
and;

1) Deleted
2) Deleted
3) ThexStandard for Automatic Electrical Controls for Household and Similaf Use; Part 2:

Particular Requirements for Automatic Electrical Air Flow, Water Flow and Water Level
ancing Controls UL 60730-2-15

5.5.3.2 A switch employed as part of a water level detection mechanism shall comply with one of the
switch standards specified in Switches, Section 5.20.

5.5.4 Motor and speed controls

5.5.4.1 A control used to start, stop, regulate or control the speed of a motor shall comply with the
applicable requirements of this end product standard, or 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;
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d) The Standard for Power Conversion Equipment, UL 508C;

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

f) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

5.5.5 Pressure controls

5.5.5.1 A pressure control shall comply with one of the following:

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

b) The

c) The
and th

Automatic Electrical Pressure Sensing Controls Including Mechanical Requirements

6.

5.5.6 Temperature controls

5.5.6.1 A temperature control shall comply with one of the following:

a) The
b) The
c) The

d) The

and the Standard for Automatic-Electrical Controls — Part 2-9: Particular Red

Tempd

5562 A tg

coefficient (NJTC) thermistor, that performs the same function as an operating or protectivj

comply with th

a) Thq

and the Standard for Automatic Electrical Controls — Part 2-9: Particular Red

Tempg

Standard for Industrial Control Equipment, UL 508; or

Standard for Automatic Electrical Controls — Part 1: General Requirgments
e Standard for Automatic Electrical Controls — Part 2-6: Particular Req

Standard for Solid-State Controls for Applianées; UL 244A,;
Standard for Temperature-Indicating and<Regulating Equipment, UL 873;
Standard for Industrial Control Equipment, UL 508; or

Standard for Automatic Electrical Controls — Part 1: General Requirements

rature Sensing Controls,-UL60730-2-9.

, UL 60730-1;
uirements for
, UL 60730-2-

, UL 60730-1;
uirements for

mperature sensing.\positive temperature coefficient (PTC) or a negativeé temperature

e one of the following:

Standard{for Automatic Electrical Controls — Part 1: General Requirements

rature*Sensing Controls, UL 60730-2-9, with Annex J; or

e control shall

, UL 60730-1;
uirements for

b) The

Standard for Thermistor-Type Devices, UL 1434.

5.5.6.3 A thermal cutoff shall comply with the Standard for Thermal-Links — Requirements and
Application Guide, UL 60691.

5.5.7 Timer

controls

5.5.7.1 Atimer control shall comply with one of the following:

a) The

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

b) The Standard for Automatic Electrical Controls — Part 1: General 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.
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5.6 Cords, cables, and internal wiring

5.6.1 A cord set or power supply cord shall comply with the Standard for Cord Sets and Power Supply
Cords, UL 817.

5.6.2 Flexible cords and cables shall comply with the Standard for Flexible Cords and Cables, UL 62.
Flexible cord and cables are considered to comply with this requirement when pre-assembled in a cord set
or power supply cord that complies with the Standard for Cord Sets and Power Supply Cords, UL 817.

5.6.3 Internal wiring composed of insulated conductors shall comply with the Standard for Appliance
Wiring Material, UL 758.

Exception Noj 1: Insulated conductors need not comply with UL 758 if they comply lwith one of the
following:

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) Thelapplicable UL standard(s) for other insulated conductortypes specified in Chgpter 3, Wiring
Methodls 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:6ffire, electric shock or injury to pergons need not
comply with UL 758.

5.7 Film-cogted wire (magnet wire)

5.7.1 The cdmponent requirements for.film coated wire and Class 105 (A) insulation systems are not
specified.

5.7.2 Film cpated wire in intimate combination with one or more insulators, and incorporated in an
insulation sysfem rated Class 120 (E) or higher, shall comply with the magnet wire requirements in the
Standard for Jystems of Insulating Materials — General, UL 1446.

5.8 Gaskets|and seals

5.8.1 Gaske{s'and seals that are relied upon to prevent water entrance into electrical compartments and
flooding of electrically live parts shall comply with the requirements in Physical Properties of Gaskets and
Seals Test, Section 40.

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

5.9.1 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 as a marking near the GFCI, or as an instruction in the manual: "Press the TEST button (then
RESET button) every month to assure proper operation."”

5.9.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.
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5.9.3 With respect to 5.9.2, an ALCI is not considered an acceptable substitute for a GFCI when the
National Electrical Code, ANSI/NFPA 70 requires a GFCI.

5.9.4 Equipment ground-fault protective devices shall comply with the Standard for Ground-Fault
Sensing and Relaying Equipment, UL 1053, and the applicable requirements in the Standard for Ground-
Fault Circuit-Interrupters, UL 943.

5.9.5 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault Circuit-Interrupters,
UL 1699. See Arc-Fault and Leakage Current Detectors/Interrupters, Section 26.

5.9.6 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. See Arc-Fault and
Leakage Current Detectors/Interrupters, Section 26.

5.10 Heating elements and heaters

5.10.1 Electric resistance heating elements shall comply with the constructionirequirements in:
a) The Standard for Electric Heating Appliances, UL 499; or

b) The Standard for Sheathed Heating Elements, UL 1030.

5.10.2 Thermistor-type heaters (e.g. PTC and NTC heaters) shall comply with the| Standard for
Thermistor-Type Devices, UL 1434.

5.11 Insulafion systems

5.11.1 Materials used in a Class 105 (A) insulation system shall comply with the rgquirements in
Insulation Sygtems, Section 17.

5.11.2 Matefials 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.

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

5.12 Marking and labeling systems

5.12.1 A mdrking“and labeling system shall comply the requirements in Permanence of Marking Tests,
Section 47.

5.13 Motors and motor overload protection

5.13.1 General

5.13.1.1 General-purpose type motors having a NEMA frame size shall comply with the requirements
specified in 5.15.2. This includes fractional HP motors 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).

5.13.1.2 Motors not enclosed, or partially enclosed, by the end product enclosure shall comply with the
requirements specified in 5.13.2 or 5.13.3.
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5.13.1.3 Component type motors completely enclosed within the end product enclosure shall comply
with the requirements specified in 5.13.2 or 5.13.3.

5.13.2 General-purpose type motors

5.13.2.1 A general-purpose type motor shall comply with the Standard for Rotating Electrical Machines —
General Requirements, UL 1004-1.

5.13.3 Component type motors

5.13.3.1 Component type motors shall comply with either 5.13.3.2 or 5.13.3.3.

5.13.3.2 Theg motor shall comply with the Standard for Rotating Electrical Machings — General
Requirements| UL 1004-1 except as noted in Table 5.1.

Table 5.1
Superseded requirements

ULl 1004-1 exempted requirement Superseded by UL 430 requiremegnts
Current and Horgepower Relation Paragraph 16.4
Cord-Connected Motors Section 11.1
Factory Wiring Terminals and Leads Section 13

Electrical Insulat

on

Sections 8 and 14

Non-Metallic Functional Parts

Sections 8, 14, and 16

Solid-State Cont

Fols, 7.2

Section 5.5.2

Non-metallic end

losure thermal aging, 9.1.4

Section 8

Motor enclosure| 9.2 — 9.4 Sections 7 and 8
Grounding Section 25
Ventilation Openjings, only applicable where the.openings are Section 7
on surfaces congidered to be the appliance enclosure.

Accessibility of Uninsulated Live Parts;Film-Coated Wire, and Section 7.3
Moving Parts

Protection Against Corrosion Section 10
Available fault cdrrent ratingsfor motor start and running Section 22
capacitors, Paragraph 26.6: not applicable for cord and plug

connected applignces.

Switch, is not applicable to centrifugal starting switches Section 18

Standard for Rot

With the exception of Resilient Elastomer Mounting and
Electrolytic Capacitor Tests, the performance tests in the

ating Electrical Machines — General

Requirements, UL 1004-1 are not applicable

All applicable performance tests

Only the followin
rated frequency;

capacitor motor,

g marking requirements in UL 1004-1 are

applicable: manufacturer’s name or identification; rated voltage;

number of phases if greater than 1; and multi-

speed motors, other than a shaded-pole or a permanent-split-

shall be marked with the amperes and

horsepower at each speed

Paragraph 63.1

5.13.3.3 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:

a) Polymeric Materials, Section 8;
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b) Corrosion Protection, Section 10;

c¢) Terminal Compartment, Section 11 (11.2.1.1);
d) Current-Carrying Parts, Section 12;

e) Internal Wiring, Section 13;

f) Electrical Insulation, Section 14;

g) Motors, Section 16;

h) Capacitors, Section 22;

i) Spagings, Section 24; and

j) Groynding, Section 25.
5.13.4 Motdr overload protection

5.13.4.1 Thérmal protection devices integral with the motor shall comply, with one of the following:
a) The Standard for Overheating Protection for Motors, UL 24'M;
b) The Standard for Thermally Protected Motors, UL 1004-3; or

c) Thg Standard for Automatic Electrical Controls» Part 1: General Requirementg, UL 60730-1,
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2 Particular
Requitements for Thermal Motor Protectors,SUL 60730-2-2, in conjunction with th¢ Standard for
Thermfally Protected Motors, UL 1004-3 (toevaluate the motor-protector combinationy).

5.13.4.2 Impedance protection shall comply with the Standard for Impedance Protectegd Motors, UL
1004-2.

5.13.4.3 Electronic protection integral to the motor shall comply with the Standard for] Electronically
Protected Mqtors, UL 1004-7; or the requirements in Alternative Requirements for the|Evaluation of
Electronic Cirguits, Supplemént SA.

5.13.4.4 Ex¢ept as jndicated in 5.13.4.3, electronically protected motor circuits shall comply with one of
the following. [See 5:6:4/for basic control requirements:

a) ThesStandard for Tests for Safety-Related Controls Employing Solid-State Deyices, UL 991.
When the protective electronic circuit is relying upon software as a protective component, it shall
comply with the requirements in the Standard for Software in Programmable 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 — Part 1: General Requirements, UL 60730-1. If
software is relied upon to perform a safety function, it shall be considered software Class B;

c) The Standard for Power Conversion Equipment, UL 508C, when no software is relied upon to
perform a safety function. If software is relied upon to perform a safety function, the circuit shall
additionally comply with applicable requirements in (a), (b), or (e) of this section;

d) The Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requirements — Electrical, Thermal and Energy, UL 61800-5-1, when no software is relied upon to
perform a safety function. If software is relied upon to perform a safety function, the circuit shall
additionally comply with applicable requirements in (a), (b), or (e) of this section; or
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e) Electronic protection complying with the tests of Standard for Thermally Protected Motors, UL
1004-3 and the circuit requirements in Alternative Requirements for the Evaluation of Electronic
Circuits, Supplement SA.

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 then required.

5.14 Overcurrent protection

5.141
248-1; and th
UL 248 -5). D
are considere

5.14.2 Fuseholders shall comply with The Standard for Fuseholders — Part 1: General Req

4248-1, and th

5.14.3 Circu
Switches and

Exception: CiH
Breakers For

5.14.4 Circu
electrical shoc

5.14.5 Supp
Electrical Equi

5.15 Polymeéric materials and enclosures

5.15.1 Unleg
comply with {
Equipment Ev,
8.

5.15.2 Metal

fined use fuses that comply Wlth UL 248-1 and another applicable UL stand
to comply with this requirement.

e applicable Part 2 (e.g. the Standard for Fuseholders — Part 9; Class K, UL 43

t breakers shall comply with the Standard for Molded-Case: Circuit Breakers,
Circuit-Breaker Enclosures, UL 489.

cuit breakers used in telecommunications circuitry that comply with the Stand
/se in Communications Equipment, UL 489A, need not comply with UL 489.

k shall additionally comply with the Standard for Ground-Fault Circuit-Interrupt

ementary protectors shall comply_with the Standard for Supplementary Protec
pment, UL 1077.

s otherwise specified in this end product standard, polymeric electrical in
he applicable requirements in the Standard for Polymeric Materials — Usg
bluations, UL-¥46C; see 48.3 of this end product standard. See Polymeric Mat

izedwor palnted polymerlc parts or enclosures shaII comply with the applicable

Fuses shaII comply with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL

lass G Fuses,
ards for fuses

Llirements, UL
48-9).

Molded-Case

ard for Circuit

t breakers having integral ground fault circuit interrupter capability for protection against

ers, UL 943.

ors for Use in

sulation shall
2 in Electrical
erials, Section

requirements

of the Standaric

C; see 48.3 of

this end product standard Th|s requrrement is not appllcable to exterlor surfaces of polymerlc enclosure
materials or parts provided that the metallized coating or paint does not offer a continuous path for an

internal flame
requirements.

to propagate externally; see Polymeric Materials Test — General, Section 48,

5.16 Power supplies

5.16.1
a) The

b) The

A Class 2 power supply shall comply with one of the following:

Standard for Class 2 Power Units, UL 1310; or

Standard for Information Technology Equipment —

for applicable

Safety — Part 1: General Requirements,

UL 60950-1, with an output marked "Class 2", or that complies with the limited power source (LPS)

require

ments and is marked "LPS".
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5.16.2 A non-Class 2 power supply shall comply with one of the following:
a) The Standard Power Units Other Than Class 2, UL 1012; or

b) The Standard for Information Technology Equipment — Safety — Part 1: General Requirements,
UL 60950-1.

5.17 Printed wiring boards

5.17.1 Printed wiring boards, including the coatings, shall comply with the Standard for Printed Wiring
Boards, UL 796.

Exception: A printed-wiring board in a Class 2 nonsaiety circuit 1s not required to comply with the bonding
requirements|in UL 796 if the board is separated from parts of other circuits such that lopsening of the
bond betweef the foil conductor and the base material will not result in the foil conductors ¢r components

coming in coritact with parts of other circuits of the control or of the end-use product.

5172 A pr
comply with t

nted-wiring board containing circuitry in a line-connected circuit or a safe
ne direct-support requirements for insulating materials in Electrical Insulation

y circuit shall
Section 14 of

this end prodt

5.17.3 Unle
specified for i

ct standard.

bs otherwise specified, the flammability class andutemperature rating shall be that as
rd.

nsulating materials in Polymeric Materials, Sectien 8 of this end product standg

5.18 Semicpnductors and small electronic components

5.18.1 A poper switching semiconductor devicethat is relied upon to provide isolation t
comply with the Standard for Safety for Electfically Isolated Semiconductor Devices,
Dielectric Volfage Withstand Tests required by UL 1557 shall be conducted applying the re

the Dielectric Moltage Withstand Test, Section 40, of this end product standard.

b ground shall
UL 1557. The
quirements of

5.18.2 An optical isolator that is relied’upon to provide isolation between primary and secpndary circuits
or between dther circuits as required by this end product standard shall comply with the Standard for
Safety for Optical Isolators, UL(1577. The Dielectric Voltage Withstand Tests required by Ul 1577 shall be
conducted applying the requirements in Dielectric Voltage Withstand Test, Section 40 of thfjs end product
standard. Theg dielectric test'voltage is to be applied between the input and output terminal$ of the optical
isolator.

5.18.3 Except as specified in 5.18.4, component requirements are not specified for sT;aII electronic
components gn'printed wiring boards. including diodes. transistors. resistors. inductors. integrated circuits,
and capacitors not directly connected to the supply source.

5.18.4 Where an electronic component is determined to be a critical component during the Abnormal
Operation Test, Section 58, one of the following standards shall be applied. See 19.4 of this end product
standard for the test requirements to be used:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991,
including its Follow-Up Program; and as applicable, the Standard for Software in Programmable
Components, UL 1998 for controls that rely upon software as a protective component; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

5.18.5 A critical component is a component that performs one or more safety-related functions whose
failure results in a condition, such as the risk of fire, electric shock, or injury to persons, in the end product
application.
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5.18.6 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.

5.18.7 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 Standard for Automatic Electrical Controls — Part 1: General Requirements,
UL 60730-1, Annex H.

5.19 Supplemental insulation, insulating bushings, and assembly aids

5.19.1 The requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified
unless the insplation or device is required to comply with 13.13 or a performance requirement of this end
product standard. In such cases, the insulation shall comply with the following applicable standards:

a) Insu 2, and Rubber

Insulat

ating tape shall comply with the Standard for Polyvinyl Chloride, Palyethyleng
ng Tape, UL 510;

b) Sle¢

¢) Tubi

5.19.2 Wire
Electrical Insu

1565, is considlered to comply with this requirement.

5.19.3 Insul3
standard, ang
requirements
Test) may sti

supporting paft comply with the intent of the requirements.

5.20 Switch

5.20.1 Switc
a) The

b) The

g shall comply with the Standard for Extruded Insulating Tubing, UL 224.

positioning devices shall comply with the requirements in Polymeric Material,
lation, Section 14. A device that complies with\the Standard for Positioning

ting bushings that comply with the requitements in General, Section 5.1, of th

the Standard for Insulating Bushings, UL 635 are considered to con
bf this end product standard. Tests Specified in this end product standard (e.g
| need to be performed to_confirm the combination of the insulating bus

b4

S

hes shall comply with one of the following:
Standard for-Switches for Appliances — Part 1: General Requirements, UL 610

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

ving shall comply with the Standard for Coated Electrical Sleevirg, UL 1441; of

bection 8, and
Devices, UL

s end product
ply with the
. Strain Relief
hing and the

68-1; and

c) The

Standard for Nonindustrial Photoelectric Switches for Lighting Control. UL 773

Exception: Switching devices that comply with the applicable UL standards for specialty applications (e.g.
transfer switch equipment), industrial use (e.g. contactors, relays, auxiliary devices), or are integral to
another component (e.g. switched lampholder), need not comply with this requirement.

5.20.2 A clock-operated switch, in which the switching contacts are actuated by a clock-work, by a gear-
train, by electrically-wound spring motors, by electric clock-type motors, or by equivalent arrangements
shall comply with one of the following:

a) The Standard for Clock-Operated Switches, UL 917; or

b) The Standard for Automatic Electrical Controls — Part 1: General 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.
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5.20.3 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, shall comply with the requirements for an operating control with Type 1 action for 6000
cycles of operation, or as a manual control for 5000 cycles of operation, in accordance with one of the

following:

a) The

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

b) The Standard for Automatic Electrical Controls — Part 1: General 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.

5.20.4 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without

separable co

tacte  that fuunotinne ac o nratactiva caontral chall camnhy with tho roou
HAGtS—tHat— R GHERS—aS—a—pPHote 6ty OO T—SHaT—GOMpry—WHH—e—eqgth

ements for a

protective cor

5.21 Transf

5.21.1 Geng
Part 1: Gene
General Purp

5.21.2 Class
Part 1: Gener
2 and Class 3|

Exception: Tr.
injury to persd

6 Field-Inst

6.1 The req
disposer in th
combination ¢
the applicable

6.2 A dispos
with the dispo

6.3 A field-in

trol; see 5.5.1.4.
prmers

ral-purpose transformers shall comply with the Standard for Low Voltage T
ral Requirements, UL 5085-1; and the Standard for Low V/oltage Transforn
pse Transformers, UL 5085-2.

2 and Class 3 transformers shall comply with the Standard for Low Voltage T
bl Requirements, UL 5085-1; and the Standard fer Low Voltage Transformers -
Transformers, UL 5085-3.

hnsformers located in a Class 2 circuit, ahd-that do not involve a risk of fire, el
ns need not comply with this requirement.

alled Accessories and Assemblies

ransformers —
hers — Part 2:

ransformers —
- Part 3: Class

ectric shock or

Lirements in 6.2 — 6.8 apply-to accessories intended for installation on or aftachment to a

e field for the purpose‘of modifying or supplementing the functions of the
f the basic disposer and control assembly or other field-installed accessory sh
requirements in this-standard.

er intended-for use with a field-installed control assembly or accessory that
ser shall.bé'marked in accordance with 63.10.

stalled control assembly or accessory identified for use with a disposer as spe

disposer. The
hll comply with

is not shipped

cified in 63.10

shall comply v

yith18.9.

6.4 A disposer having provision for an accessory to be attached in the field shall be constructed so that
use of the accessory does not introduce a risk of fire, electric shock, or injury to persons.

6.5 The means provided for attachment of an accessory by the operator shall be receptacles and plug-in

connectors.

6.6 The use of wire connectors and existing terminals as a means of attaching an accessory by qualified
personnel is acceptable.

6.7 A disposer shall not require rearrangement of components or wires, cutting or splicing wires, or
soldering connections in the field.

6.8 An accessory shall be trial-installed and tested to determine whether:
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a) The accessory can be installed according to the instructions;

b) The

instructions are detailed and correct; and

c) Use of the accessory after installation according to the instructions does not result in a risk of
fire, electric shock, or injury to persons.

7 Enclosure
7.1 General

711

A disposer shall be formed and assembled so that it has the strength and rigidity necessary to

resist the abus
persons due t
parts, or other

7.1.2 Foran
iron shall not 4
thick.

Exception No.

a) The
Strengf

b) The

In any case,
iron, or 3/64 in

Exception No.
with respect td

7.1.3 In add
following factq

a) The

b) The

€S to which It may be subjected, without resulting in a fisk of fite, electric sho
b total or partial collapse with resulting reduction of spacings, loosening o di
defects.

unreinforced flat surface, cast metal shall not be less than 1/8 in\(3:2 mm) th
e less than 3/32 in (2.4 mm) thick, and die-cast metal shall not.be less than 5/¢

1: The use of thinner metal complies if:

metal is curved, ribbed, or otherwise reinforced-to‘provide equivalent or bett
h, or

imetal is of a size or shape that provides equivalent or better mechanical streng

he metal shall not be less than 3/32.n (mm) for cast metal, 1/16 in (1.6 mm)
(1.2 mm) for die-cast metal.

2: Thinner metal meets thelintent of the requirement if found acceptable whe
the factors specified in 7.1.6.

tion to being investigated with respect to the factors specified in 7.1.6, the
Is shall be investigated to determine compliance of a sheet-metal enclosure wi

thickness of metal with respect to the intended use of the disposer; and

size and shape of the disposer with respect to the intended use of the disposer;

bk, or injury to
splacement of

ck, malleable
4 in (2.0 mm)

br mechanical

th.

for malleable

n investigated

effects of the
th 7.1.1:

c) The

ppplication of the metal with respect to the intended use of the disposer.

7.1.4 Sheet metal used for other than relatively small areas or for surfaces that are curved or otherwise

reinforced sha
a) 0.02
b) 0.02

Il not be thinner than:
6 in (0.66 mm) if uncoated steel;

9in (0.74 mm) if galvanized steel; or

¢) 0.029 in (0.74 mm) if of nonferrous sheet metal having a thickness less than 0.036 in (0.91 mm).

a) 0.03
b) 0.03

2in (0.81 mm) if uncoated steel;

4 in (0.86 mm) if galvanized steel; or

Sheet metal to which a wiring system is to be connected in the field shall not be thinner than:
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¢) 0.045 in (1.14 mm) if nonferrous sheet metal.

The effects of the following factors shall be determined for compliance with 7.1.1:

a) Mechanical strength;

b) Resistance to impact;

c¢) Moisture-absorption properties;

d) Combustibility;

e) Resistance to corrosion; and

f) Res
intend

These factors
investigated.

717 Thep
part is the sol

7.2 Barriers

7.2.1
particles, or th

7.2.2 Comp
completely en
a risk of fire; ¢
requires the u

a) Und

The enclosure of a disposer shall reduce the likeliheod of molten metal, burning insu

stance to distortion at temperatures to which the enclosure is subjected unde
ed or unintended use.

blymeric housing of a component is not considered to be anappliance enclos
e insulation (excluding air) between a live part and an €xternal surface of the aj

e like from falling on combustible materials, including surfaces located beneat

iance with 7.2.1 requires that a-switch, a relay, a solenoid, or similar ¢
closed (no openings), unless itiis.shown that malfunction of the component do
r there are no openings in the-bottom of the disposer enclosure. Compliance
se of a barrier:

er a motor, unless:

1) The structural~parts of the motor or of the disposer provide the equiva
barrier;

2) The protection provided with the motor is such that no burning insula
material falls to surfaces located beneath the disposer when the motor is er
each’of the following fault conditions:

r conditions of

shall be investigated with respect to thermal aging if a nonmeiallic enclgsure is being

Lire unless this
bpliance.

lation, flaming
h the disposer.

omponent be
es not result in
with 7.2.1 also

ent of such a

ion or molten
ergized under

i) Open main winding;
i) Open auxiliary winding;

iii) Starting switch short-circuited; and

iv) Capacitor of a permanent-split-capacitor motor short-circuited — the short-circuit
is to be applied before the motor is energized and the rotor is to be locked;

3) The motor is provided with a thermal motor protector — a protective

device that is

sensitive to temperature and current — that reduces the risk of the temperature of the motor

windings from becoming greater than 125°C (257°F) under the maximum loa

d under which

the motor runs without causing the protector to cycle, and from becoming greater than

150°C (302°F) with the rotor of the motor locked; or
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4) The motor complies with the requirements for impedance-protected motors in the
Standard for Impedance Protected Motors, UL 1004-2 and the temperature of the motor

winding does not exceed 150°C (302°F) during the first 72 h of operation with the rotor of
the motor locked.

b) Under wire, unless the wire complies with the vertical flame test requirements of the applicable
UL Standard and is marked VW-1.

7.2.3 The barrier specified in 7.2.2 shall:

a) Be located as illustrated in Figure 7.1; and

b) Have_an area not less than that determined in accordance with Figure 7.1
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Figure 7.1

Location and extent of barrier
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A — Region to be shielded by barrier. This will consist of the entire component if it is not otherwise shielded, and will consist of the

unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

B — Projection of outline of component on horizontal plane.

C — Inclined line that traces out minimum area of barrier. When moving, the line is always tangent to the component, five degrees

from the vertical, and oriented so that the area traced out on a horizontal plane is maximum.

D — Location — horizontal — and minimum area for barrier. The area is that included inside the line of intersection traced out by the

inclined line C and the horizontal plane of the barrier.
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7.2.4 With reference to 7.2.3, an opening that is intended for drainage or ventilation shall be such that
molten metal, burning insulation, or similar material does not fall onto combustible material.

7.3 Accessibility of uninsulated live parts and film-coated wire

7.3.1 To reduce the risk of unintentional contact with an uninsulated live part or film-coated wire that
involves a risk of electric shock, an opening in an enclosure shall comply with (a) or (b).

a) For an opening that has a minor dimension (see 7.3.5) less than 1 in (25.4 mm), such a part or
wire shall not be contacted by the probe illustrated in Figure 7.2.

b) For an opening that has a minor dimension of 1 in or greater, such a part or wire shall be spaced
from th opet Tit gas bpcuificu' i Tabte 71

Exception: Anlintegral enclosure of a motor is not required to comply with these requirements if it complies
with 7.3.2.
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Figure 7.2

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

in® (mm) in® (mm)

3/4° 19.1 4-1/2 114.0

1° 25.4 6-1/2 165.0

1-1/4 31.8 7-1/2 190.0

1-1/2 38.1 12-1/2 318.0

1-7/8 47.6 15-1/2 394.0

2-1/8 54.0 17-1/2 444.0

d 30 782.0

@See 7.3.5.

¢ Any dimension|less than 1 in applies to a motor only.
d Greater than 2{1/8 in, but not greater than 6 in (152.0 mm).

b Between 3/4 infand 2-1/8 in, interpolation is to be used to determine a value between values specified in-the tablel

7.3.2 With re¢ference to the Exception to 7.3.1, an opening in an integral enclosure of @ motor shall

comply with (&) or (b).

a) For an opening that has a minor dimension (see 7.3.5){ess’than 3/4 in (19.1 mm):

by the probe illustrated in Figure 7.4 .

1) Film-coated wire shall not be contacted by the’probe illustrated in Figure 7.3; and

2) In a directly accessible motor (see 7.3:6), an uninsulated live part shall nof be contacted

b) For pn opening that has a minor dimension of 3/4 in or greater, a part or wire shall be spaced

from the opening as specified in Table 7.1.
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Figure 7.3

Probe for internal wiring and film-coated wire
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Figure 7.4
International Electrotechnical Commission (IEC) articulate accessibility probe with stop plate
Courtesy of IEC

Dimensions in millimeters
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7.3.3 The prpbes specified in 7.3.1 and 7:3.2 and illustrated in Figure 7.2 — Figure 7.4 shall| be applied to
any depth that the opening permits, 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 7.2 amd Figure 7.4 shallibe applied in any possible configuration, and, if ngcessary, the
configuration ghall be changegd after insertion through the opening.

7.3.4 The prpbes specified in 7.3.3 and 7.3.5 shall be used as measuring instruments to fetermine the
accessibility pfovided(by ‘an opening, and not as instruments to determine the strength of a|material. The
probes shall bg applied with the minimum force necessary to determine compliance.

7.3.5 With reference to 7.3 1Tand 7-3.2, the minor dimension of am opening 15 the diameter of the largest
cylindrical probe having a hemispherical tip that can be inserted through the opening.

7.3.6 With reference to 7.3.2, a directly accessible motor is a motor:
a) That can be contacted without opening or removing any part; or

b) That is located so as to be accessible to contact.

7.3.7 During the examination of a disposer to determine compliance with 7.3.1 or 7.3.2, a part of the
enclosure that can be opened 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.

7.3.8 With reference to 7.3.1 and 7.3.2, insulated brush caps are not required to be additionally
enclosed.
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8 Polymeric Materials

8.1 A polymeric material used as a part of a disposer shall comply with the applicable requirements in
the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, and with the
requirements for polymeric materials specified in Sections 48 — 58.

Exception: A material need not comply with the requirements for enclosures, direct contact with current-
carrying parts, or other requirements for functional parts if a complete or partial deterioration or breakage
of the part does not adversely affect compliance with any other requirement in this standard. In such

cases, the material shall comply with the requirements applicable to decorative parts.

8.2 When determining compliance with 8.1, a disposer shall be investigated as:

a) A fi

b) A sfationary appliance if it is cord-connected and intended to be fastened\in‘place

dedics

8.3 A mater
and food was

ed appliance if it is intended to be permanently connected electrically or sink-n

ted space.

al used in a part that contacts water or food waste during nermal operation, i
e from a dishwasher, shall be investigated on the basis of-eperating at temper

hounted; or

or located in a

hcluding water
atures not less

than 82°C (180°F) unless measured temperatures on a polymeric part, obtained in accordance with the

method descr

8.4 The disposer is to be connected to a power supply as.specified in 33.2. Thermocou

placed on the
disposer is to
be at a tempe]

8.5 A mater
39, including
application in
746B.

bed in 8.4, are less.

outside of the polymeric parts that contact water or food waste during normal
be operated while water is run through the top of the disposer for 20 minutes.
rature of 180°F (82°C) and run at a rate‘of 2.2 gal/min (8.3 L/min). See 39.3 — ]

al that attains temperatures greater than 50°C (122°F) during the Temperaturs
hose described in 8.3, shall have a relative thermal index or other temperatur
accordance with the Standard for Polymeric Materials — Long Term Property B

8.6 A poly

temperature tp which it is exposed during intended use and shall comply with Thermal-Agin

56.

8.7

the material shalkbe resistant to solutions to which it is exposed during intended use and sh
Long Term EXpoesure Tests, Section 57.

eric material of(aydisposer shall be resistant to thermal degradation at

ples are to be
bperation. The
he water is to
89.5.

e Test, Section
e rating for the
valuations, UL

the maximum
) Test, Section

If the deterioration of a polymeric material results in a risk of fire, electric shock, or injiry to persons,

bl comply with

9 Mechanical Assembly

9.1

A disposer shall be assembled so that its functioning is not impacted by the vibration produced

during intended operation. Brush caps shall be tightly threaded or otherwise constructed so that the caps
do not loosen.

9.2 A switch, attachment-plug receptacle, motor-attachment plug, or similar component shall be
mounted securely, and shall not rotate. Friction between surfaces shall not be used as the only means to
prevent rotation. Using a lock washer to prevent rotation of a stem-mounted switch or other device having
a single-hole mounting means is acceptable.

Exception: This requirement does not apply to a switch if:
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a) The switch is of a plunger or other type that does not tend to rotate when operated - a toggle
switch does not comply with this requirement;

b) The risk of the switch loosening from its mounting means due to operation is remote;
c¢) The spacings are not reduced below the minimum required values if the switch rotate; and

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

10.1 All surfaces of an iron or a steel part shall be enameled, galvanized, plated, or similarly treated to
reduce the risk-of-corresion-

Exception No.|1: Corrosion protection is not required for a bearing, balance weight, laminatipn, or a minor
part such as a|screw or washer.

Exception No.|2: Corrosion protection is not required for an iron or steel part where corrosjon of the part
does not result in a risk of fire, electric shock, or injury to persons.

11 Power-Suipply Connections
11.1 Cord-cpnnected disposers
11.1.1 Cords and plugs

11.1.1.1 A ppwer-supply cord — a length of flexible*cord and an attachment plug — is acgeptable on a
household appliance, but not on a commercial appliance.

11.1.1.2 Forp portable disposer:

a) The| flexible cord shall be S,/SE, SEO, SEOO, SJ, SJE, SJEO, SJEOO, SJQ, SJT, SJTO,
SJTOQ, SO, SO0, ST, STOyor STOO; and

b) The Jength of the flexibte cord shall not be less than 5 ft (1.52 m).

11.1.1.3 Forp househeld-disposer intended for attachment to a sink:

a) Theflflexiblecord shall be Type S, SE, SEO, SEOO, SJ, SJE, SJEO, SJEOO, SJQ, SJT, SJTO,
SJTOQ,.Sk+3, SPE-3, SO, SO0, SPT-3, ST, STO, or STOO; and

b) The length of the flexible cord shall not be less than 1-1/2 ft (457 mm) and not greater than 3 ft
(914 mm).

11.1.1.4 The flexible cord shall be rated for a voltage not less than the rated voltage of the disposer. The
ampacity of the cord shall not be less than the current rating of the disposer. The attachment plug shall be
rated for use with a current not less than 125 percent of the current rating of the disposer, and at a voltage
equal to the voltage rating of the disposer.

11.1.1.5 If a disposer is adaptable for use on two or more different values of voltage by field alteration of
internal connections, the attachment plug shall be rated for the voltage for which the appliance is
connected when shipped from the factory. See 63.11.

11.1.1.6 A 3-wire to 2-wire, grounding adapter shall not be provided with an appliance.
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11.1.1.7 Means shall be provided to reduce the risk of the flexible cord being pushed into the disposer
through the cord-entry hole when such displacement results in a risk of:

a) Subjecting the cord to mechanical damage;

b) Exposing the cord to a temperature higher than that for which it is rated;

¢) Reducing spacings, such as to a metal strain-relief clamp, below the minimum required values;

or

d) Damaging internal connections or components.

To determine compliance, the cord shall be tested in accordance with Push-Back Relief Test

11.1.2 Strai

11.1.2.1
mechanical s

N relief

ress on the flexible cord is not transmitted to terminals, splices, orinterior wir

Section 46.

y cord so that

ng. The strain

StrI:n relief means shall be provided for a permanently attached power-suppl

relief shall comply with Strain Relief Test, Section 45.

11.1.2.2 For htacts shall be

smooth and fi

a knot in a flexible cord serving as strain relief, the surfaces that the knot co
ee from projections, sharp edges, burrs, or fins.

11.1.2.3 The flexible cord of a portable household disposer shall:

a) Enter the enclosure through a watertight fittingcor-be otherwise sealed in place; and

b) Be
reducq

provided with strain relief that is indegpendent of the seal, and the strain relie¢f means shall
the risk of flexing or movement of the seal.

11.2 Permahently connected disposers

11.2.1 Genegral
11.2.1.1 A disposer intended to/be fastened or secured in position shall be provided with wiring terminals
or leads for the connection.of-power-supply conductors and shall have provision for connection to a wiring
system. The ferminal or-wiring compartment of a disposer intended for permanent connecfion to a wiring
system shall pomplywith the Standard for Metallic Outlet Boxes, UL 514A or the requirements for field
wiring compaftmentssin the Standard for Rotating Electrical Machines — General Requireménts, UL 1004-

1.

Exception: A disposer that is intended to be connected only by means of a power-supply cord, and that
complies with 11.1.1.1 — 11.1.2.3 is not required to comply with this requirement.

11.2.1.2 A field-wiring terminal is a terminal to which a wire might be connected in the field, unless the
wire and a means of making the connection — such as a pressure wire connector, soldering lug, soldered
loop, or crimped eyelet — factory-assembled to the wire, are provided as a part of a disposer.

11.2.2 Terminal compartments

11.2.2.1 A terminal box or compartment in which power-supply connections are to be made shall be
located so that the connections can be readily inspected after a disposer has been installed as intended.

11.2.2.2 The requirement in 11.2.2.1 does not preclude compliance of a disposer in which the cover of
the wiring terminal compartment is on the bottom surface of the disposer.
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11.2.2.3 A terminal compartment intended for connection of a supply raceway shall be attached to a
disposer so that the compartment does not rotate.

11.2.2.4 An outlet box, terminal box, or wiring compartment, in which connections to the supply circuit
are made in the field shall be free from sharp edges, including screw threads, burrs, fins, moving parts, or
the like that could damage the insulation on a conductor.

11.2.3 Wiring compartments

11.2.3.1 If threads used to connect conduit at the exterior of the enclosure are tapped completely
through the hole in a wall of a box, conduit hub, or similar compartment, or if an equivalent construction is
used, there shall not be less than 3-1/2 nor more than five threads in the metal, and the construction shall

be such that a

11.2.3.2 Ifth
conduit hub, @
shall be a sm

conduit bushing can be attached as intended.

reads used to connect conduit are not tapped completely through a hole'in a
r similar compartment, there shall not be less than five full threads.in the m

wall of a box,
btal and there

pboth, rounded inlet hole for the conductors. The inlet hole shall\provide profection for the

conductors equivalent to that provided by a conduit bushing and shall hiave an interna| diameter as
specified in Taple 11.1.
Table 11.1
Locknut and bushing dimensions
Trade size of Maximum diameter of Throat diameter of opening Nominal knockout
conduit locknut Minimum Maximum diameter

in in (mm) in (mm) in (mm) in (mm)

1/2 1.140 28.96 0.591 15.01 0.622 15.80 7/8 22.2

3/4 1.420 36.07 0.783 19.89 0.824 20.93 1-3/32 27.8

1 1.770 44.96 0.997 25.32 1.049 26.64 1-23/64 345
11.2.3.3 The| diameter of a knockout shall be such that it accommodates conduit of the jtrade size for

which the kno

11.2.3.4 The
allows a hexa
be seated. Th
between the b

kout is intended as,specified in Table 11.1.

re shall be aflat surface surrounding a knockout. The flat surface shall have
jonal shaped locknut or locknuts having a maximum diameter as specified in
e resulting assembly shall be mechanically secure and shall provide an ¢
bx and-the conduit.

an area that
Table 11.1 to
ectrical bond

11.2.4 Wiring terminals and leads

11.2.41

A permanently-connected disposer shall be provided with wiring terminals to connect

conductors having an ampacity rated for the disposer, or the disposer shall be provided with leads for such
connection not smaller than 18 AWG (0.82 mm?).

11.2.4.2 A disposer shall have a terminal or lead for connection of an equipment-grounding conductor.

11.2.4.3 A terminal intended solely for connection of an equipment-grounding conductor shall be capable
of securing a conductor of the size rated for the application.

11.2.4.4 A wiring terminal shall be provided with a pressure wire connector securely fastened in place —
for example, firmly bolted or held by a screw.
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Exception: The use of a wire-binding screw at a terminal intended to accommodate a 10 AWG (5.3 mm?)
or smaller conductor complies with the requirement. Upturned lugs or the equivalent shall be provided to
hold the wire in position.

11.2.4.5 A wiring terminal shall not rotate.

11.2.4.6 The free length of a lead inside a wiring compartment shall not be less than 6 in (152 mm) if the
lead is intended for field connection to an external circuit.

Exception: A free length less than 6 in is acceptable if it is evident that the use of a longer lead might result
in a risk of fire or electric shock.

11.247 Aw

Exception: A
a 14 AWG (2.

11.2.4.8 A terminal plate tapped for a wire-binding screw shall be metal not'léss than 0.05

thick. There s

Exception: U{
threads have

11.2.4.9 A t¢rminal plate formed from stock having the minimum required thickness specif

that has the n
with the requi

11.24.10 U
specified in 11

11.24.11 A
and using a s
conductor of
switches or si

11.24.12 A
with, a metal
identification

ire-binding screw at a wiring terminal shall not be smaller than No. 10 (4.8 mm

No. 8 (4.2 mm diameter) screw is acceptable at a terminal intended only|for the
1 mm?) conductor.

hall not be fewer than two full threads in the metal of the plate.

ing a plate not less than 0.030 in (0.76 mm) thick cofaplies with the requireme
equivalent mechanical strength.

hetal extruded at the tapped hole to provide two full threads for the binding s
ement.

pturned lugs or a cupped washer-shall be capable of retaining a supply condu
.2.4.1 under the head of the screw or washer.

permanently wired disposeér intended for connection to a grounded power-su
ingle-pole switch shall have one terminal or lead identified for connection to
the supply circuits"The identified terminal or lead shall be that to which
hgle-pole overcurrent-protective devices are connected.

diameter).

connection of

D in (1.27 mm)

nt if the tapped

ed in 11.2.4.8,
crew complies

ctor of the size

bply conductor
the grounded
ho single-pole

terminal intended for connection to a grounded power-supply conductor shall bbe of, or plated

substantially white in color; and shall be readily distinguishable from the othe
pf that\terminal shall be clearly shown in some other manner, such as on an &

r terminals, or
ttached wiring

diagram.

11.2.4.13 A lead intended for connection to a grounded power-supply conductor shall have a white or
gray color and shall be readily distinguishable from the other leads.

11.2.4.14 The surface of a lead intended for the connection of an equipment-grounding conductor shall
be green, with or without one or more yellow stripes, and no other lead shall be so identified.

11.2.4.15 The requirements in 11.2.4.13 and 11.2.4.14 relating to color coding for identification do not
apply to internal wiring that is not visible in a wiring compartment in which field connections are to be
made.

11.2.4.16 A wire-binding screw intended for the connection of an equipment-grounding conductor shall
have a green-colored head. A pressure wire connector intended for the connection shall be marked in
accordance with 63.13. The wire-binding screw or pressure wire connector shall be located so that it does
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not require removal during routine servicing of the disposer. A sheet-metal screw shall not be used for the
connection of an equipment-grounding conductor.

11.2.5 Power-supply-cord accessory kit

11.2.5.1 A household disposer that is intended for attachment to a sink, that has provision for both
permanent wiring and cord connection as specified in 7.1.5, 11.1.1.2 — 11.2.4.16, 23.1, 45.1, and 45.2, and
that is provided with a power-supply-cord accessory kit shall comply with 11.2.5.2 and 66.2.

11.2.5.2 A power-supply-cord accessory kit shall include the components necessary to comply with
11.1.1.2-11.1.2.3, 23.1, 45.1, and 45.2.

11.3 Batteryl-powered waste disposers

11.3.1 Products covered by this Standard that are powered by rechargeable batteries; in agldition to or in
place of a mains or other non-isolated power source, shall additionally comply with-Supplement SC.

12 Current-Carrying Parts

12.1 A current-carrying part shall be silver, silver alloy, copper, copper alloy, stainless steel, or other
corrosion-resigtant material. Iron or steel shall not be used as a curfent-carrying part.

Exception: A glated iron or steel part used as a current-carryingypart complies with the requirgment:
a) Whare the part is within a motor or associated:governor; or

b) Whqre the part complies with 5.
These conditigns do not apply to stainless steel-and other corrosion-resistant alloys.

12.2 An unirfsulated current-carryingpart shall be secured to the base or mounting surfage so that the
part does not [rotate or shift where_such motion results in a reduction of spacings less than the required
values. Friction between surfacestshall not be used as the only means to prevent rotating or $hifting. Using
a lock washer to prevent rotation.of the parts is acceptable.

13 Internal Wiring

13.1  The intgrnal"wiring and connections between parts of a disposer shall be protected or enclosed.
Flexible cord ysed,for external interconnection between parts shall be:

a) As specified in 11.1.1.3(a) for household disposers and Types S, SE, SEO, SEOOQO, SO, SOO,
ST, STO, or STOO for commercial disposers; and

b) Provided with strain relief in accordance with 11.1.2.1 and 11.1.2.2 and comply with Strain Relief
Test, Section 41, unless the construction is such that the cord is not subjected to stress or motion.

13.2 With reference to 13.1, required protection of insulated wiring exists when the wiring is investigated
as though it were film-coated wire, and the wiring complies with 7.3.1. Internal wiring not so protected
complies where it is secured within the enclosure so that the risk of stress or mechanical damage to the
wire is reduced.

13.3 A conductor shall not be smaller than 20 AWG (0.52 mm?).


https://ulnorm.com/api/?name=UL 430 2021.pdf

SEPTEMBER 14, 2021 UL 430 37

Exception No. 1: This requirement does not apply to integral leads of a small electrical component, such
as a relay coil or timer motor, where the leads are:

a) 6in (152 mm) or less in length; and

b) Not smaller than 24 AWG (0.21 mm?).

Exception No. 2: This requirement does not apply to solid, integral leads of a solid-state component when
such leads have been investigated and found to comply.

13.4 Internal wiring shall have insulation rated for the application. The following factors shall be used to
determine the applicable wire to be used:

a) Theltemperature and voltage to which the wiring may be subjected;

b) Exposure to oil, grease, cleaning fluid, or other substances having a dégrading effect on the
insulation; and

c) Other conditions of service to which the wire may be subjected during intended usg.

13.5 Interngl wiring shall be standard building wire or appliance wiring material and shall comply with
Table 13.1.

Table 13.1
Characteristics of internal wiring

Nominal wall thickness of Nominal wall thickness of
insulatioh braid g¢r jacket
Braid or jacket
Insulation in (mm) required in (mm)
Thermoplastic qr neoprene 1/328 0.8° No?® -
Rubber® 1132 0.8 Yes 1/64 0.4
Cross-linked syhthetic polymer 1164 0.4 No -

@ A wall thickne$s not less than 1/64 if (8.4 mm) complies where the wire is provided with a braid or jacket not lesq than 1/64 in
thick.
b For heat-resisfant rubber, othefthan a silicone type, a wall thickness not less than 3/64 in (1.2 mm) is acceptabld and no braid is
required.

13.6 Internd] wiring shall be protected from sharp edges including projections, screw thregds, burrs, fins,
and moving pprts’so that the wiring insulation on conductors is not abraded.

13.7 A hole through which insulated wires pass in a sheet-metal wall within the overall enclosure of a
disposer shall be provided with a smooth, rounded bushing or shall have smooth, rounded surfaces free of
sharp edges including projections, screw threads, burrs, or fins upon which the wires bear so that the
wiring insulation on conductors is not abraded.

13.8 Insulated wires that are bunched and passed through a single opening in a metal wall within the
enclosure of a disposer is acceptable.

13.9 Splices and connections shall be mechanically secure and shall provide electrical contact.

13.10 A soldered connection shall be made mechanically secure before being soldered.
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13.11

Where the loosening of a screw or nut results in a risk of fire or electric shock, the screw or nut

shall be provided with a means to reduce the risk of loosening. For example, where a wire-binding screw
or nut can be loosened by vibration, providing a lock washer under the head of the screw or under the nut
complies with the requirement.

13.12 A splice shall be provided with insulation equivalent to that of the wires involved if means are not
provided to maintain the spacing between the splice and other metal parts.

13.13

a) Two

Insulation consisting of:

layers of friction tape;

b) Two

c) One

is acceptable
consisting of ¢
to such factor:
wrapped over

13.14 The m
strands of wir
same polarity
terminal conn
similar means

13.15 Alumir
interconnectio
method that is
or a pressure
the conditions

14 Electrical Insulation

14.1 Materia
or other mater

14.2 Ordinarn
or for support

1 Lol 1 PR
IdyClo UT'UITTTNOpPIasus .apc, Ul

layer of friction tape wrapped over one layer of rubber tape,

on a splice if the voltage involved is less than 250 V. In determining if sp
pated fabric, thermoplastic, or other type of tubing is acceptable, consideration
5 as its dielectric properties, heat resistance, and moisture.resistance. Thern
A sharp edge is not acceptable.

eans of connecting stranded internal wiring to a wireé-binding screw shall be s
e will be prevented from, reducing spacings, contacting other live parts not
as the wire, and from contacting dead metal ‘parts. Acceptable means inc
bctors, soldering lugs, crimped eyelets, soldering all strands of the wire togg

um conductors, insulated or unifsulated, used as internal wiring,

h between current-carrying parts.or-as motor windings, shall be terminated at
rated for the combination of metals involved at the connection point. A wire-
erminal connector used as_a terminating device shall be rated for use with aly
involved, for example, temperature, heat cycling, vibration, and corrosion.

used for thetmounting of current-carrying parts shall be of porcelain, phenolig
al that hasbeen investigated and found acceptable for the application.

y vulcanized fiber, impregnated fiber, or similar materials shall not be used in

ice insulation
is to be given
noplastic tape

ich that loose
always of the
ude pressure
ther, or other

such as for
pach end by a
binding screw
minum under

composition,

direct contact

bf\uhinsulated current-carrying parts where shrinkage, current-leakage, moistu

re absorption,

or warpage results in a risk of fire or eleciric shock. Use of vulcanized fiber as insulating material for a
bushing, washer, separator, or barrier is acceptable.

14.3 A small molded part, such as a brush cap, shall have the mechanical strength and rigidity to
withstand the stresses of intended use. A brush cap shall be secured or located so that it is protected from
mechanical damage that might occur during intended use, especially on a disposer intended for
commercial use.

15 Motor Overload Protective Devices

15.1 An overcurrent- or thermal-protective device shall be provided as part of a disposer and shall
comply with Motor Protection Tests, Section 42.
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15.2 If the handle of a circuit breaker is operated vertically rather than rotationally or horizontally, the up
position of the handle shall be the on position.

15.3 A motor-protector reset button that projects through the enclosure of a disposer shall be recessed
or otherwise guarded so that when a 3-in (76.2-mm) diameter cylinder, with its longitudinal axis parallel to

the centerline of the button, is applied to the area of the enclosure surrounding the button:

a) The flat end of the cylinder cannot be brought closer than 1/16 in (1.6 mm) to the button when

the protector is closed;

b) The cylinder does not prevent the protector from tripping; and

c) After having tripped . the protector does not automatically reset
Exception: This requirement does not apply to an automatic-reset protector that complies
30.2.
16 Motors
16.1 A motar shall be acceptable for the application and shall be capable of handling
normal load of the disposer without introducing a risk of fire, electricéshock, or injury to pers
39.7, and 39.8.

16.2 A motor winding shall resist the absorption of moisture. Film-coated wire is not
additionally treated to prevent absorption of moisture, hut fiber slot liners, cloth coil wrg
moisture-absrptive materials shall be provided with impregnation or otherwise treated to pr
absorption.

16.3 A brugh-holder assembly shall be constructed so that when a brush is no long
performing it function, the brush, spring, and-other parts of the assembly are retained to t
an accessibleldead metal part does not bécome energized and a live part does not become

16.4 In the ppplication of requirements related to a horsepower rating, the horsepower

with 30.1 and

the maximum
bns. See 38.1,

equired to be
p, and similar
bvent moisture

er capable of
he degree that
hccessible.

rating shall be

determined infaccordance with/Table 16.1 that specifies the relationship between horsepoweér and full-load

current (or watts) for motors( The horsepower rating shall be based on the current input un
normal load determined fofiCurrent Input Test, Section 38, regardless of any horsepower rat

a) Marked on the'disposer or motor;

b) Referenced in any literature packaged with the disposer; or

der maximum
ng that is:

c) On the packaging of the disposer.
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Table 16.1

Full-load alternating-current motor horsepower (wattage) ratings corresponding to various full-

load running currents in amperes

closest current sy

@ To obtain full-lo
percent, respecti

® To obtain full-lo
percent, respecti

110-120V 220 — 240 V2P 440-480V 550 - 600 V
Horse- Single | Two | Three | Single | Two | Three | Single | Two | Three | Single | Two | Three
power | (kW) phase | phase | phase | phase | phase | phase | phase | phase | phase | phase | phase | phase
1/10 0.075 3.0 - - 1.5 - - - - - - - -
1/8 0.093 3.8 - - 1.9 - - - - - - - -
1/6 0.124 4.4 - - 2.2 - - - - - - - -
1/4 0.187 5.8 - - 2.9 - - - - - - - -
1/3 0.24 72 = — 36 - = - = = — - -
12 0.37 9.8 4.0 4.4 4.9 2.0 2.2 25 1.0 1.1 2.0 0.8 0.9
3/4 0.560 13.8 4.8 6.4 6.9 2.4 3.2 3.5 1.2 1.6 28 1.0 1.3
1 0.74 16.0 6.4 8.4 8.0 3.2 4.2 4.0 1.6 2.1 3.2 1.3 1.7
1-1/2 1.12 20.0 9.0 12.0 10.0 4.5 6.0 5.0 2.3 3.0 4.0 1.8 24
2 1.49 24.0 11.8 13.6 12.0 5.9 6.8 6.0 3.0 34 4.8 24 2.7
3 2.24 34.0 16.6 19.2 17.0 8.3 9.6 8.5 4.2 4.8 6.8 3.3 3.9
5 3.73 56.0 26.4 304 28.0 13.2 15.2 14.0 6.6 7.6 11.2 5.3 6.1
7-1/2 5.60 80.0 38.0 44.0 40.0 19.0 22.0 20.0 9.0 11.0 16.0 8.0 9.0
10 7.49 100.0 | 48.0 56.0 50.0 24.0 28.0 25.0 12.0 14.0 20.0 10.0 11.0
15 1.1 135.0 72.0 84.0 68.0 36.0 42.0 34.0 18.0 21.0 27.0 14.0 17.0
NOTE - For full-lpad currents that are between the values noted, the horsepower rating shall be that which corresppnds to the

ecified.

hd currents for 200- and 208-V motors, corresponding 220 — 240 V ratings are to be increased by 1
ely.

hd currents for 265- and 277-V motors, corresponding 220 — 240 V ratings are to be decreased by
ely.

5and 10

13 and 17

17 Insulatio
17.1 Class A
insulation ma
combination w
Section 42.

17.2 Materia
with the requ

h systems

insulation systems.shall consist of a combination of magnet wire and maj
erials evaluated\.and found to operate as intended in its end use. The
ith the end product motor are to be evaluated during the testing in Motor Prg

s usediin an insulation system that operate above Class 105 (A) temperature
rements in the Standard for Systems of Insulating Materials — General, |

materials in

br component
materials in
tection Tests,

5 shall comply
L 1446. The

Protection Tes

mbination with the end prnrhlr\f motor-are to bhe evaluated dllring the te

ts, Section 42.

ting in Motor

17.3 All insulation systems employing integral ground insulation shall comply with the requirements
specified in the Standard for Systems of Insulating Materials — General, UL 1446. The insulation in
combination with the end product motor are to be evaluated during the testing in Motor Protection Tests,

Section 42.

18 Switches and Controls

18.1
it controls.

A switch or other control device shall have a current and voltage rating not less than that of the load

18.2 A switch or other control device that controls a motor, shall comply with 18.1 and have a

horsepower ra

ting not less than that of the motor it controls.
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Exception: A switch or device that complies with 43.1 is not required to be horsepower rated.

18.3 A switch shall be located or protected so that it is not exposed to mechanical damage or water
during intended use.

18.4

of the handle shall be the on position.

If the handle of a switch is operated vertically rather than rotationally or horizontally, the up position

18.5 A switch that controls a medium-base lampholder for other than a pilot light or indicating light shall
be rated for use with tungsten-filament lamps.

18.6 A man

1ally operable motar-control switch shall be provided in a portable disposer

rated more th

Exception: Ti
63.21.

18.7 A switg
potential to g
See 63.22.

18.8 A nom
involve a potq
arating in the

18.9 A cont
disposer sha
addition, the
requirements

Exception: It
distances in 1

assembly usimg solid-state components or circuits.

18.10 A swi
control withot
connection to

bn 1/3 hp (249 W) output.

is requirement does not apply to a cord-connected disposer marked/in ac

h provided as part of a disposer intended to be connected tq a power-supply ¢
ound of more than 150 V shall be rated for the maximumxpotential to groung

nal 208-V, single- or 3-phase; or a 120/240 V, 3-wire, single-phase disposer is
ntial to ground of less than 150 V. A 2-wire, single-phase or a 3-wire, 3-phasg
range of 220 — 240 V is considered to involve a‘potential to ground greater tha

ol assembly that is provided, with orsrecommended by the manufacturer,
| comply with the applicable control’requirements specified in Controls,
combination of such a control assembly and a disposer shall comply with th
of this standard.

[«

J

is acceptable to apply(the alternate spacing requirements for clearances
he Standard for Solig-State Controls for Appliances, UL 244A, to spacings W

tch or an aqvercurrent-protective device of the single-pole type — other than
t a marked-off position — shall be electrically connected to a terminal or lea
an ungrounded conductor of the supply circuit.

18.11 If the

using a motor

cordance with

ircuit having a
of the circuit.

considered to
disposer with
n 150 V.

for use with a
ection 5.5. In
b performance

and creepage
ithin a control

an automatic
d intended for

wiring diagram of a disposer indicates that one side of the control circuif

is or can be

grounded, the control circuit shall be arranged so that an unintentional ground in a remote-control device
does not start the motor, or bypass a manually operated shutdown device or automatic safety shutdown
device.

18.12 A household use only foot-actuated switch shall additionally comply with the requirements in Foot
Actuated Switches For Household Use Only, Section 20.

18.13 A waste disposer employing a wireless control to operate the disposer shall additionally comply
with Supplement SB, Waste Disposers with Wireless Control.
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19 Controls

19.1

19.11

— End Product Test Parameters

General

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

distance requirements of the applicable control standard as determined in Controls, Section 5.5.

19.1.2 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.

19.2 Auxiliary controls

19.2.1  Auxili
19.2.2  Auxili

Exception No.

5.5 is considefed to comply with this requirement.

Exception No.
Electronic Cirg

19.3 Operat

19.3.1 The
acceptability 0

Controls — Part 1: General Requirements, UL 60730-1:

a) Con

b) Unlg
tested
conditi

c) Inst3
Part 4-

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

1: An auxiliary control that complies with a component standard(s) specifie

2: An auxiliary control that complies with Alternativé /Requirements for the
uits, Supplement SA, is considered to comply with this)requirement.

ng controls (regulating controls)

following test parameters shall be among the items considered when
f an operating control investigated in . accordance with the Standard for Autonm

rol action Types 1 or 2;

ss otherwise specified in this end product standard, manual and automatic co
for 6,000 cycles under maximum normal load conditions, and 50 cycles u
DNS;

llation class 2 in/accordance with the Standard for Electromagnetic Compati
b: Testing afndiMeasurement Techniques — Surge Immunity Test, IEC 61000-4-

d) For

e) For the applicable Material Group, see Table 19.2; and

he applicable Overvoltage Category, see Table 19.1;

ary controls shall not introduce a risk of risk of fire, electric shock, or injury to pJersons.

d in Controls,

Evaluation of

judging the
atic Electrical

ntrols shall be
nder overload

bility (EMC) —
5;

f) For the applicable Pollution Degree, see Table 19.3.

19.3.2 The following test requirements shall be among the items considered when judging the
acceptability of an operating control investigated in accordance with other than the Standard for Automatic
Electrical Controls — Part 1: General Requirements, UL 60730-1:

a) Control action Types 1 or 2;

b) Unless otherwise specified in this end product standard, manual and automatic controls shall be
tested for 6,000 cycles with under maximum normal load conditions, and 50 cycles under overload
conditions;

c) For the applicable Overvoltage Category, see Table 19.1;

d) For the applicable Material Group, see Table 19.2; and
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e) For the applicable Pollution Degree, see Table 19.3.

Table 19.1
Overvoltage categories

Appliance Overvoltage category

Control located in low-voltage circuit |

Portable and stationary cord-connected 1

Intended for fixed wiring connection Il

NOTE - Applicable to Class 2 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

Table 19.2
Material group

CTI|PLC value of insulating materials Material group
CTI 2600 (PLC = 0) |
400< CTI <600 (PLC =1) I
175 < CTl <400 (PLC =2 or 3) llla
100 < CTI< 175 (PLC = 4) b

NOTE — PLC stiands for Performance Level Category, and CTI stands for Comparative Tracking Index as specifieq in the Standard
for Polymeric Mpterials — Short Term Property Evaluations, UL 746A.

Table 19.3
Pollution degrees

Appliance control micreenvironment

Pollution degree

No pollution or
Typically herme

nly dry, nonconductive pollution:"The pollution has no influence.
fically sealed or encapsulated ‘control without contaminating

influences, or pfinted wiring boards with\a.protective coating can achieve this degree.

1

Normally, only 1
condensation m
commercial cle

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

Conductive poll
condensation th
affected by mot

ition, or.dry,/)nonconductive pollution that becomes conductive due to
at is expected. Typically controls located near and may be adversely
brs ‘with’graphite or graphite composite brushes, or outdoor use

appliances achi

bve.this degree.

19.4 Protective controls (limiting controls)

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

Controls, Section 5.5 while tested in accordance with the parameters the in this section. Examples of
protective controls are: a control used to sense abnormal temperatures of components within the
appliance; an interlock function to de-energize a motor; temperature protection of the motor due to locked
rotor, running overload, loss of phase; or other function intended to reduce the risk of fire, electric shock, or
injury to persons.

19.4.2 The following test parameters shall be among the items considered when judging the
acceptability of an electronic protective control investigated in accordance with the Standard for Automatic
Electrical Controls — Part 1: General Requirements, UL 60730-1:
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a) Failure-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 and
the maximum ambient temperature determined by conducting the Temperature Test, Section 39;

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

d) Elec

e) Elec

trical fast transient/burst test, a test level 3 shall be used;

trostatic Discharge Test;

f) Radio-frequency electromagnetic field immunity:

g) The
and th
39.Th

h) Ove
determ

i) If so

software class B.

19.4.3 The t¢st parameters and conditions used in théiinvestigation of the circuit specified
i in the Standard for Tests for Safety-Related Controls Employing Solid-Stat¢ Devices, UL

be as specifie
991, in accord

a) With

portion
appliar

b) A fie

c) The
extrem

d) The

41 R 1 n Lol ) 1 L 1ol n bl Qe Hl
1) THrmarmty iU CUNnuUUTicu uisturvarivcs, WICTT dappliLdUIT, ITOUITVET O STidll UT U

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

mal Cycling Test in UL 60730-1 shall be conducted at ambient temperature
maximum ambient temperature determined by conducting the [Temperature
test shall be conducted for 14 days;

rload shall be conducted based on the maximum declared"ambient temperatu
ned by conducting the Temperature Test, Section 39;.and

ftware is relied upon as part of the protective .electronic control, it shall be

ance with the following test parameters:

of the appliance complies’ with the requirements for trouble indication. Fq
ces, electrical superyision of critical components may not rely on trouble indic3

d strength of 3 Vim)is to be used for the Radiated EMI Test.

es of 0°C{32°F) and 70°C (158°F).

Humidity Class is to be based on the appliance’s intended end use and is to b

Humidi

sed; and
ised;

5 of 10.0+2°C
Test, Section

€ (Trax) OF as

evaluated as

n 19.4.1 shall

regard to electrical supervisionof critical components, for attended appliances, a motor
operat¢d system becoming permanently inoperative with respect to movement o

f an exposed
r unattended
tion.

CompositesOpérational and Cycling Test are to be conducted for 14 days at temperature

e used for the

by Test.

e) A vibration level of 5 g is to be used for the Vibration Test.

f) When a computational investigation is conducted, A, shall not be greater than 6 failures/10°
hours for the entire system. The Operational Test is to be conducted for 14 days.

g) When the Demonstrated Method Test 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 use ambient.

h) 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
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.

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


https://ulnorm.com/api/?name=UL 430 2021.pdf

SEPTEMBER 14, 2021

UL 430 45

j) Conduct a failure-mode and effect analysis (FMEA).

k) 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.

19.4.4 Unless otherwise specified in this end product standard, protective controls shall be evaluated for
100,000 cycles for Type 2 devices and 6,000 cycles for Type 1 devices with rated current.

19.5

19.56.1

Controls using a temperature sensing device

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

(NTC) thermi
using the foll
Tests in the S
Standard for

stor, that performs the same function as an operating or protective control,
bwing number of cycles when testing a sensing device in accordance with
andard for Automatic Electrical Controls — Part 1: General Requirements;’UL
[ests for Safety-Related Controls Employing Solid-State Devices, UL(991:

shall be tested
the Endurance
50730-1 or the

20 Foot Actuated Switches For Household Use Only

20.1

20.1.1

a) Forja device employed as a operating device — 6000 cycles;

b) Forfa device employed as a protective device — 100,000 cycles;.and

c) For ja device employed as a combination operating and protective device — 100,00 cycles.

General

A foat actuated switch of a disposer for household use shall comply with the following:
a) Actuation of the switch shall require a minimum of two different and distinct motions, each
motior] triggering a different switchjactuating mechanism. A foot motion toward tIe front of the
cabingt or a downward foot motion toward the floor shall not be a foot motion that triggers any
switch|actuation mechanism.

b) A nmyinimum force of (2 pounds (.90 kg) shall be required to activate each footsw
activafing mechanism.

itch assembly

c) Deactivation<of-the switch shall require only one motion that returns the switch to a non-

operating condition.

d) Theg switch assembly shall be activated in accordance with item (a) of this segtion and upon
i ivati i i hall deactivate
and reset. Reactivation shall require the switch to fully comply with all the activation requirements
of subsection a) of this section. Exception: When pressure is maintained upon the first activating
mechanism keeping it continuously activated while simultaneously operating the second activation
mechanism, deactivation of the second mechanism would not require the footswitch assembly to

reset.

e) The switch shall have provisions and associated instructions to be firmly attached (to the
cabinet, wall, floor, etc.) as intended.

f) A switch assembly that is not an integral part of the disposer, and is located where water could
drip, spray or accumulate once installed, shall comply with the Water Spill Test, Section 20.2.

g) The switch assembly shall comply with the requirements in Enclosure, Section 7. The actuating
mechanism of the switch shall be subjected to the Impact Test, Section 52. As a result of the test,
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there shall be no mechanical malfunction of the switch actuator and shall comply with the

require

ments in 20.1.1 (a) and (b).

h) The switch shall comply with the applicable requirements in Switches, Section 5.20, or with the
Standard for Industrial Control Equipment, UL 508. The switch together with the actuator shall
comply with a minimum of 6,000 cycles of operation.

i) The switch shall comply with the applicable requirements in Switches and Controls, Section 18.

20.2 Water Spill Test

20.2.1

A switch assembly as described in 20.1.1 (d) shall comply with 20.2.2 — 20.2.6.

20.2.2 With

solution specif
be subject to
mount the swi
assembly.

20.2.3 The S
distilled water

20.24 Thes
solution is pou

20.2.5 Asso
comply with:

a) The
b) The

c) The

20.2.6 After
examined for
live parts, and

21 Lamphol

ders

he switch assembly positioned as intended during installation, 2 gallons (8§
ed in 20.2.3 shall be poured over the switch assembly and associated parts th
dripping, spraying or accumulating water. A cabinet or portion thereof ordi
ch during installation shall be made to not interfere with water gaining accesg

olution specified in 20.2.2 shall consist of 8 £ 0.1 grams-of table salt per 1
pf ambient room temperature.

plution shall be poured from a container of any cenvenient size and shape, su
red from the container within 30 — 90 seconds!

on as possible after the water is poured,“and without disturbing the switch, th

| eakage Current Test, Section 35;
Insulation Resistance Test, Section 36.3; and

Dielectric Voltage-Withstand Test, Section 40.

he tests in 20.2:5,.the outside surface shall be dried and the inside of the sw
bny evidence,of-wetting of uninsulated live parts. No water shall be evident g
no immersion*of insulated parts.

liters) of the
at are likely to
narily used to
to the switch

+ 0.1 liters of

ch that all the

e switch shall

tch assembly
n uninsulated

21.1 The scr

 eth-ofar-Edisome rmDhotder i

or a disposer

equipped with a polarized attachment plug shall be connected to the terminal or lead that is intended to be
connected to the grounded conductor of the power-supply circuit.

22 Capacito

221

rs

A capacitor provided as a part of a capacitor-type motor and a capacitor connected across the line,

such as a power-factor correction capacitor, shall be housed within an enclosure or container that
complies with 22.2. The enclosure or container shall reduce the risk of:

a) The

capacitor plates being mechanically damaged; and

b) The emission of flame or molten material from the enclosure or container as a result of the
capacitor malfunctioning or breaking down.
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Exception: A capacitor used for noise suppression or as an electromagnetic interference filter that
complies with the Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional
Specification: Fixed Capacitors for Electromagnetic Interference Suppression and Connection to the
Supply Mains, UL 60384-14, or the Standard for Electromagnetic-Interference Filters, UL 1283, complies
with this requirement.

22.2 The enclosure or container described in 22.1 shall be of sheet steel having a thickness of not less
than 0.02 in (0.5 mm) or shall be constructed to provide equivalent protection.

Exception No. 1: An individual container of a capacitor constructed of sheet metal less than 0.02 in (0.51
mm) thick or of material, other than metal, rated for the application complies with the requirement where
the capacitor is mounted in an enclosure that houses other parts of a disposer and the enclosure that

houses other

Exception Ng
venting and
required to ha

Exception No
and with an ¢
not required t
Test, Section

22.3 Other
ungrounded {
leakage curre

22.4 The vo
maximum ste

22.5 Under
shock or fire v

22.6 An oil-
with motors,
(AFC) to whic

a) If cq

parts is rated for the enclosure of current-carrying parts.

. 2: When an individual enclosure of an electrolytic capacitor is provided
s constructed so that the capacitor is not mechanically damaged, the en
ve the specified minimum enclosure thickness.

3: The individual enclosure of an electrolytic capacitor nat provided with me
lpening more than 1/16 in (1.6 mm) wide between the capacitor enclosure ar
b comply with the requirement for enclosure thickness.if.it complies with Comp
9.

han as noted in 35.1, the total capacitance\of capacitors connected from
ides of the line to the frame or enclosure.6f a single-phase disposer shall
ht greater than 5 mA between capacitive and other sources.

Itage rating of a capacitor, other than a motor-starting capacitor, shall not bg
hdy-state potential to which the'capacitor is subjected during operation of the d

both normal and abnormal\conditions of use, a capacitor shall not result in a
hen tested in accordance with the applicable performance tests in this standa

and shall have“a fault-current rating of not less than the maximum availabl
h it is subjected:

nnected-across the disposer source of supply:

ith means for
closure is not

ans for venting
d the motor is
onent Burnout

one or more
nhot result in a

less than the
isposer.

risk of electric
d.

illed capacitor shall comply with the Standard for Capacitors, UL 810, for capacitors used

e fault current

N.1000 A AFC for a disposer intended for connection to a 20 A or less branch

circuit; or

2) 5000 A AFC for a disposer intended for connection to a greater than 20 A
or

branch circuit;

b) If connected in series with a motor or other similar impedance, the maximum fault current
available to the capacitor measured:

1) Under capacitor short-circuit conditions with the disposer operating at normal load (see

38.2); or

2) Under motor locked-rotor conditions.

22.7 A dry-metallized-film capacitor shall comply with the applicable requirements in the Standard for
Electromagnetic-Interference Filters, UL 1283, or the Standard for Fixed Capacitors for Use in Electronic
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Equipment — Part 14: Sectional Specification: Fixed Capacitors for Electromagnetic Interference
Suppression and Connection to the Supply Mains, UL 60384-14.

22.8 A dry-metallized-film capacitor operating:
a) At a voltage of less than 330 V need not have a maximum available fault current rating; or

b) At a voltage equal to or greater than 330 V shall:
1) Comply with the applicable requirements in the Standard for Capacitors, UL 810; and

2) Have an available fault current rating in accordance with 22.6.

23 Receptagles

23.1 The facg of a receptacle shall:
a) Be flush with, or project beyond, a nonconductive surrounding surface;yor

b) Projéect not less than 0.015 in (0.38 mm) beyond a conductive surrounding surface.

24 Spacings

241 The spfcings at wiring terminals shall not be less than.the values specified in Taple 24.1. See
11.2.1.2.

Table'24.1
Spacings at.\wiring terminals

Minimum spacings, in (mm)

Between terminals and other uninsulated metal pgrts not always
of the same polarity?®

Potential involyed, Between wiring terminals,

\V through air or over‘surface Over surface Through air
250 or less 1/4 (6.4) 1/4 (6.4) 1/4 (6.4)
More than 250 1/2 (12.7)° 1/2 (12.7)° 3/8 (9.5)

@ Applies to the qum of the spacings involved where an isolated dead metal part is interposed.

® In a compartmgnt or box(that'is integral with a motor, a spacing of not less than 3/8 in through air and over surfacg at wiring

terminals is accgptables

24.2 At other than a field-wiring terminal, or as specified In 24.3 — 24.5, 24.7 and 24.8, the spacings
between uninsulated current-carrying parts of opposite polarity, and between an uninsulated live part and
a dead metal part, shall not be less than the values specified in Table 24.2. If an uninsulated current-
carrying 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 current-carrying part, the construction shall be such that
the minimum acceptable spacings are maintained. See 24.11.
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Table 24.2

Spacings at other than wiring terminals, in a motor circuit, or inside a motor

Minimum through air or over surface spacings,

Potential involved, V in (mm)
0-125 1/16 1.6
126 — 250 3/32 24
251 -600 1/4 6.4

24.3 In a motor circuit other than inside the motor, the spacings between uninsulated current-carrying
parts of opposite polarity, and between an uninsulated live part and a dead metal part shall not be less

than the valu ifiea 1

.. uninsu 1Vi
other than frigtion between surfaces, or if a movable dead metal part is in

proximity-to“an uninsulated

current-carryipg part, the construction shall be such that the minimum spacings aré ‘maintained. See

24.11.

Exception No| 1: Spacings as specified in 24.7 and 24.8 comply with this requirement.

Exception No| 2: Investigating a circuit in which the only motor load is aitimer motor to 24.2 and Table 24.2
complies with|the requirement when the investigation of the circuit indicates that such spacings comply for

this applicatiop.
Table 24.3
Spacings in a motor circuit other than inside the motor
Minimum spacings, in (mm)
Disposer using a motor having-a diameter 7 in Disposer using a motor having a|diameter more
(178 mm) or less? than 7 in (178 mm), through 11 ih (279 mm)*®
Potential
involved, V| Over surface Through air Over surface Through air
0-125 3/32 (24)° 3/32 (2.4)° 1/4 (6.4) 1/8 (3.2)
126 — 250 3/32 (24) 3/32 (2.4) 1/4 (6.4) 1/4 (6.4)
251 -600 12 (12.7) 3/8 (9.5) 1/2 (12.7) 3/8 (9.5)

a coil, and a dead metalpart complies.

aThis is the diameter, measured:in the plane of the laminations of the circle circumscribing the stator frame, excluding lugs, fins,
boxes, or similaf parts used @nly for motor mounting, cooling, assembly, or connection.

® A spacing of npt less.than"3/32 in, over surface and through air, between film-coated wire, rigidly supported and eld in place on

¢ For a disposer|only’using motors rated 1/3 hp (249 W output) or less, these spacings not less than 1/16 in (1.6 mm) comply with

the requirement.

24.4 The spacings within a motor shall comply with the spacing requirements in the Standard for
Rotating Electrical Machines — General Requirement sUL 1004-1.

24.5 Spacings for solid-state circuits that comply with the Standard for Solid-State Controls for
Appliances, UL 244A, comply with the intent of the requirements. Compliance with the Standard for
Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and/or the applicable Part 2

standard from the UL 60730 series fulfills these requirements.

24.6 The spacing between parts of different circuits shall not be less than the largest spacings required

for the circuits involved.
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247 The spacing requirements in 24.3 do not apply to the inherent spacings of a component of the
disposer, such as a snap switch. Such spacings shall comply with the requirements for the particular

component if t

hey are smaller than the values specified in Table 24.3.

24.8 At a closed-in point, such as the screw and washer construction of an insulated terminal mounted in
metal, a spacing of not less than 3/64 in (1.2 mm) complies.

249

In applying Table 24.3 to a motor circuit in which two or more motors of different sizes are

connected, the spacings in the motor circuit shall be judged on the basis of the size of the largest motor

involved.

2410 Film-coated wire is determined to be an uninsulated current-carrying part when spacings are being

investigated.

2411 Attern
11.2.1.2 are cq
connectors, e
dead metal ex|

24.12 An ins
spacings shal

not adversely

Exception: Us|

than 50 percent of the spacing required for air alone complies with the requirement.

25 Grounding

25.1 Expose
of a disposer
repair, and tha

a) A K

permanently connected by/a metal-enclosed wiring system.

b) An ¢
a nonn

c) The

ninal screws and studs to which wire connectors, eyelets, or similar devices a
nnected in the field, spacings shall not be less than those specifiedsinTable 24
elets, or similar devices are in a position that minimum spacings.to opposit
st.

ulated liner or barrier of vulcanized fiber or similar,material used as an

hffected by arcing.

ing fiber not less than 1/64 in (0.4 mm) thick in” conjunction with an air spaci

d dead metal parts that can become energized, and dead metal parts inside
that are exposed to contact during any servicing operation, including mai
t can become energized(shall be reliably connected to:

nockout or equivalent opening in the metal enclosure of a disposer in
quipment grounding terminal or lead in a disposer intended to be permanently
etal-enclosed wiring system, for example, nonmetallic-sheathed cable.

equipment-grounding conductor of the power-supply cord of a cord-connected

5 described in
1.2 when such
e polarity and

alternative to

be 1/32 in (0.8 mm) thick or greater and shall be located or constructed of material that is

ng of not less

the enclosure
htenance and

ended to be

connected by

disposer.

Exception: A portable cord-connected disposer intended to be used on a circuit operating at 150 V to
ground or less and that is provided with a system of double insulation as an alternative to a grounding
means, complies with the requirement.

25.2 Using double insulation for a 2-wire disposer marked 120/240 V or otherwise marked to indicate
that the disposer is to be connected to a circuit operating at 150 V or less to ground complies.

25.3 A disposer provided with a system of double insulation shall not be provided with a means for
grounding.

25.4 A grounding conductor of a flexible cord shall:
a) Be provided with an outer surface that is green with or without one or more yellow stripes;

b) Be connected to the grounding blade of an attachment plug of the grounding type; and
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c) Be connected to the enclosure of the disposer.

This connection shall be made by means of a screw. The screw shall not require removal during servicing
not involving the power-supply cord. Solder alone shall not be used for making this connection. A sheet-
metal screw shall not be used to secure a grounding conductor to the enclosure.

25.5 |If a disposer is intended to be grounded and is provided with means for separate connection to
more than one power supply, each such connection shall be provided with a means for grounding.

26 Arc-Fault, and Leakage Current Detectors/Interrupters

26.1  When required by this end-product standard, or when provided as part of an end-product, an AFCI
or LCDI shall pomply with 5.9 and 26.2 — 26.3.
26.2 An arg-fault circuit-interrupter (AFCI) or leakage-current detector-interrupter (LCDI) shall be

installed as a

of the attachnpent plug.

26.3 Arc fay
Interrupters, 4

Exception: TH

shielded pow

27 Plumbing Requirements

n integral part of the attachment plug or located in the supply cordrwithin 102

It detection testing shall include the applicable tests in the Standard for Ar
L 1699 required for cord-type arc-fault circuit-interrupters.

e carbonized path arc clearing time test is not applicable for LCDIs that are
br-supply cords.

mm (4 inches)

-Fault Circuit-

provided with

271 A hougehold disposer shall comply with the“Performance Requirements for Plumbing Aspects of
Residential Fpod Waste Disposer Units, ASSE~1008.

PROTECTION AGAINST RISK OF INJURY TO PERSONS

28 General

28.1 If the gperation of a disposer involves a risk of injury to persons, protection shall lpe provided to

reduce such 1

29 SharpE

29.1 A part

sk.

iges

bf 5 diqpnan such as an enclosure, npnning’ fmmp, gnqrd’ knob _or handle,

shall not be so

sharp as to result in a risk of injury to persons during routine maintenance or intended use.

Exception: This requirement does not apply to parts that require a sharp edge to be exposed so that the
disposer performs as intended.

30 Automatic Restarting

30.1

risk of injury to persons.

If an automatic-reset protective device is used in a disposer, restarting the motor shall not result in a

30.2 Compliance with 30.1 requires the use of an interlock in the disposer if moving or similar parts result
in a risk of injury to persons upon restarting the motor.


https://ulnorm.com/api/?name=UL 430 2021.pdf

52 UL 430 SEPTEMBER 14, 2021
31 Moving Parts
31.1 A moving part of a disposer such as a pulley, belt, gear, or rotor of a motor shall be enclosed or

guarded to reduce the risk of injury to persons. See 28.1.

31.2 The degree of protection required to be provided by the enclosure depends upon the general
design and intended use of the disposer. The effects of the following factors shall be assessed to

determine compliance of an exposed moving part with 31.1:

a) The degree of exposure;

b) The sharpness of the moving parts;

c) The
d) The

e) The

gears Inesh, where belts travel onto a pulley, or where moving parts.close in a pinin

action.

32 Guards dnd Interlocks

32.1 The def
accessories 3
appliance, its
gross negliger

32.2 An inteflock shall not be defeated by materials, such as food, that accumulate during

An interlock sh

32.3 Adispo
a) The

b) The
(127.0

c) The
truncat

Fisk of unintentional contact with the moving parts;
speed of movement of those parts; and

risk of fingers, arms, or clothing being drawn into the moving parts,-such as a

ails of a guard, release, interlock, and the like are not specified, but the nece
nd their acceptability, if provided, are to be.determined from a study of
operating characteristics, and the likelihoed“of injury to persons resulting frg
ce.

all comply with Interlock Switch<Jests, Section 34.

ser shall comply with onear'more of the following:
ppening in the sink flange shall not allow entry of a 2-1/2 in (63.5 mm) diamete

sink flange shallybe offset so that a 2-1/2 in diameter cylinder, inserted to a
Imm) or less, does not touch cutting or moving parts.

opening Jin the sink flange shall have a diameter of 3-5/8 in (92.1 mm) @
ed cone as illustrated in Figure 32.1, when inserted small end first to a dept

points where
g or shearing

ssity for such
the complete
m other than

intended use.

- cylinder.

depth of 5 in

r less, and a
h of 4 in (102

mm) off

lessydoes not touch cutting or moving parts.

d) If the diameter of the top opening of the sink flange is larger than 3-5/8 in, the distance from the
plane of the opening to the nearest cutting or moving parts shall not be less than 1.5 times the

largest

diameter of the opening of the sink flange.

Exception No. 1: This requirement does not apply to a commercial disposer provided with a hopper that

32.4.

complies with

Exception No. 2: This requirement does not apply to a disposer equipped with a cover for the sink flange
and with an interlock switch arranged so that removal of the cover de-energizes the motor.
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Figure 32.1

Truncated cone — accessibility

S INCHES
! (127.0mm)

NY,

4-5/16 INCHES DIA
(109.5mm)

1N
N

1 INCH 'DIA

32.4 With rgference to 32.3, Exception No."1, an inverted truncated cone or pyramid wjth a depth as
specified in itgms (a) and (b) is a hopper:that complies with the requirement:

a) Not|less than the maximum.internal dimension of throat opening — the diameter if{the opening is
a circlg, the major axis ifsthe opening is an ellipse, and the longest diagonal if th¢ opening is a
polygdn; and

b) Not|less than 5/in¥(127.0 mm) in any case.

32.5 The hopperworicone of a commercial disposer that is provided in order to comply with[32.3 or 32.4 is
not required tp be'shipped with the remainder of the unit:

a) If the disposer is provided with a means (such as an electrical or mechanical interlock) that
reduces the risk of the disposer being energized or used when the hopper is not properly installed,
see also 32.4; or

b) If the disposer and a hopper or a cone are marked in accordance with 63.23, and the instruction
manual includes the instructions specified in Instruction Manual — Commercial Disposers —
General, Section 70.

32.6 An interlock provided in accordance with 32.5(a) shall comply with the accessibility requirements
specified in Interlock Switch Tests, Section 34.

32.7 If the disposer is adjustable for sink bottoms of different thickness, the depth measurements
mentioned in 32.3(b), (c), and (d) are to be made with it adjusted for minimum thickness. The depth
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measurements mentioned in (b) and (c) are to be made vertically from the plane of the opening in the top
of the sink flange.

32.8 A household disposer shall be provided with a cover or baffle that reduces the risk of objects being

expelled from

the disposer.

PERFORMANCE

33 General

33.1

overload shall

maximume-loag

been found to
33.6 for some

33.2 All test
frequency. Th

a) For
b) For
c) For
d) For

e) For
produc

33.3 Ifthe rg
highest value

33.4 If adisg
rated for both
supply circuits
alternating curn

33.5 For tes
noted.

S

D

voltage of the supply circuit is to be:

product rated from 110 V up to and including 120 V, 420 V;
product rated from 200 V up to and including 208 V, 208 V;
product rated from 220 V up to and including,240 V, 240 V;
product rated from 440 V up to and including 480 V, 480 V; or

a product rated other than as mentioned in (a) —
.

(d), the maximum rated

ting of a product is givern in*terms of a range of voltage, the maximum rated
pf the range.

oser has a single.frequency rating, the test is to be performed at that frequen
alternating and-direct current is to be tested on both alternating current and
A disposerthaving a frequency rating of 25 — 60 Hz or 50 — 60 Hz is to be te
rent.

s involving water, the water temperature is to be 18 — 24°C (65 — 75°F) unl

be used when the condltlons of actual operat|on are determmed to be morersg

conditions that are specified by the manufacturer of the disposer. Testllog
be close approximations of the most severe conditions of normal use are spegq
common forms of disposers.

are to be performed with the product connected to a ‘pewer-supply ci

In tests on a dlsposer maximum normal load is the Ioad that approximates the most severe
conditions of j

a deliberate
vere than the
ds that have
ified in 33.5 —

rcuit of rated

oltage of the

voltage is the

Cy. A disposer
direct current
sted on 60-Hz

pss otherwise

33.6 The flow of water through a:

a) Household disposer is to be adjusted to a rate of 1 gal/min (3.78 L/min).

b) Commercial disposer is to be adjusted to the minimum rate required to flush ground waste
material out of the disposer.

34 Interlock

34.1

Switch Tests

A disposer equipped with a cover for the sink flange and with an interlock switch constructed so that

removal of the cover de-energizes the motor shall be subjected to the test described in 34.2. During the
test, the interlock switch shall not become actuated.
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34.2 A 2-1/2 in (63.5 mm) diameter, nonmagnetic cylinder with a hemispherical tip is to be inserted at
any angle into the throat of the disposer. The cylinder is to be pressed against the inner surface of the
throat using the maximum force that can be exerted without damaging the disposer such that it does not
operate as intended.

34.3 Unless known to be acceptable for 100,000 cycles of operation, an interlock switch used to reduce
the risk of injury to persons from moving parts, and actuated during the use of the disposer or during
disassembly for cleaning or maintenance shall not malfunction, electrically or mechanically, when
subjected to 100,000 cycles of operation, and shall function as intended. Devices such as rods, shafts,
levers, or springs, used to transmit force to the switch actuator shall also be subjected to 100,000 cycles of

operation.

35 Leakage

35.1 When
rated 250 Vo

a)0.5

b) 0.74
35.2 Leakad

conveyed bet
the disposer.

Current Test

fested in accordance with 35.2 — 35.8, the leakage current of a cord-connected disposer

less shall not be greater than:
MA for a portable disposer; and

mA for a stationary or fixed disposer.

e current refers to all currents, including capacitively coupled currents,
ween exposed conductive surfaces of a disposer and ground or other expos

35.3 Exposgd conductive surfaces are to be tested<for leakage currents. The leakage

these surface
simultaneous
considered to)
risk of electr
accessible if
measurement
electric shock

354 If a co
leakage currg
surface. If the
metal foil is nq

5 are to be measured to the grounded-supply conductor individually as well a
y accessible and from one surfaceto“another if simultaneously accessible. R
be exposed surfaces unless guarded by an enclosure considered acceptable
c shock as required by 7.3.1 and 7.3.7. Surfaces are considered to be s
hey can be readily contacted by one or both hands of a person at the sam

that may be
ed surfaces of

currents from
5 collectively if
arts are to be
to reduce the
imultaneously
e time. These

s do not apply to terminals ‘operating at voltages that are not considered to present a risk of

nductive surface ;other than metal is used for the enclosure or part of the
nt is to be Mmeasured using metal foil with an area of 100 by 200 mm in cq
surface is less than 100 by 200 mm, the metal foil is to be the same size as th
t to remain in place long enough to affect the temperature of the disposer.

355 Them

enclosure, the
ntact with the
e surface. The

gasurement circuit for leakage current is to be as illustrated in Figure 35.1. The|

measurement

instrument is defined in (a) — (c). The meter used o measure the current during the test is required to
indicate the same numerical value for a particular measurement as the defined instrument. The test meter
used is not required to have all the attributes of the specified instrument.

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

mF.

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

c) Over a frequency of 0 — 100 kHz, the measurement circuitry is to have a frequency response —
ratio of indicated to actual value of current — that is equal to the ratio of the impedance of a 1500-Q
resistor shunted by a 0.15-mF capacitor to 1500 Q. At an indication of 0.5 or 0.75 mA, the
measurement is to have an error of not greater than 5 percent.
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35.6 Unless the meter described in 35.5 is used to measure leakage from one part of a disposer to
another, the meter is to be connected between accessible parts and the grounded supply conductor.

35.7 The leakage current is to be measured on a sample of the disposer that has not been previously
energized other than as occurs as part of the production-line testing. The sample, including the water, is to
be isolated from ground. The supply voltage is to be adjusted to the voltage specified in 33.2. The test

sequence with

reference to the measuring circuit in Figure 35.1 is to be as follows:

a) With switch S1 open, the disposer is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2, and with the disposer switching devices in all

their no

normal

c) The

to be Used in determining this measurement. Thermal stabilization is to)be obtained
the disposer as described in Temperature Test, Section 39.

rmal operating positions.

operating positions.

e current is to
ces in all their

eakage current is to be monitored until thermal stabilization. Both positions of|switch S2 are

by operating
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Figure 35.1

Leakage current measurement circuits

SINERS

GR

PRODUCT

INSULATING
—— TABLE

Product intendg

GROUNDED SUPPLY

CONDUCTOR

== — S2
b izov r—
240V =3
& 120V LY

e

Product intendg

SR

GR

B

d for connection to a 120-volt power supply, as illustrated above.

PROBUCT

METER

Eer

INSULATING

GROUNDED SUPPLY CONDUCTOR

S2
[
? 120V /P -
241)v EJLﬁroth @

GR

L_4d

B

PRODUCT

d for connection to o 3-wire, grounded.néutral power supply, as illustrated above.

TABLE

METER

e

INSULATING

GROUNDED SUPPLY

CONDUCTOR

B

TABLE

Product intended for connection to a 3-wire, grounded neutral power supply, as illustrated above.

LC300J

A — Probe with shielded lead.

B — Conductor separated and used as clip when measuring currents from one part of appliance to another.
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35.8 Normally a sample is subjected to the complete leakage-current-test program specified in 35.7,
without interruption for other tests. When required, the Leakage Current Test may be interrupted for the
purpose of performing other nondestructive tests.

36 Humidity Conditioning Test

36.1 A complete disposer, including all electrical accessories provided with or specifically recommended
for use with the disposer by the manufacturer, shall be conditioned for 48 h in air having a relative humidity
of 88 12 percent at a temperature of 32 +2°C (90 +4°F). Immediately after removing the disposer from the
conditioning chamber:

a) A cord-connected disposer rated for a nominal 240-V or less supply shall comply with Leakage
Currenf Test, Section 35.

b) Adi 00 Q or more

betwes

sposer other than as specified in (a) shall have an insulation resistance-6f'50,(
n current-carrying parts and interconnected dead metal parts.

b product is to
n of moisture
bnditioned as

36.2 To detefmine whether a product complies with the requirement in 36.1, a Sample of th
be heated to @ temperature just above 34°C (93°F) to reduce the likelihood,of condensatia
during conditipning. The heated sample is to be placed in the humidity chamber and c
specified in 36.1. Following conditioning:

as described

a) A cd
in 35.7

b) The
describ

36.3 Ordinar

a) A high-resistance voltmeter and a.250-V, direct-current circuit; or

b) Two

36.4 To dete
parameters as

rd-connected product rated for a nominal 240-V supply or less is to be tested
The test is to be discontinued when the leakage current stabilizes or decreasq

insulation resistance of a product other th@n as described in (a) is to be
ed in 36.3.

ly, insulation resistance is to be determined by using:

voltmeters and a 250-V, \direct-current circuit.

rmine the insulation resistance by using the means specified in 36.3(b), a ¢
specified in Fiqure 36.1 are to be used.

S.

measured as

rcuit and test
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1. Test circuit:

Figure 36.1

Two-voltmeter method of measuring insulation resistance

Series

A-C—-D-C Voltmeter

(Note that
the D-C |

2. Test pqrameters:

D-C
Line

Test Sample Plug\\Cdp

Test ,Sample

(R;)

* X
Dead metal 'of Test Sample

<

| @=——

two meters are used. No assumptions should be made as to the value of
ne voltage as measured on the A—C — D-C voltmeter.)

vy D—C Line Voltage (Reading Given on A—C — D-C Voltmeter)
| # Current Flowing Through Test Sample Insulation
Vg Voltage Acdross Series Voltmeter (Reading Given on Series| Voltmeter)
Rg Resistance of Series Voltmeter
R; Insulation Resistance of Test Sample
5. Circuit [eguation:
R - Vi ;SVS Rs

S4263
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37 Starting Current Test

37.1
protected by:

A disposer other than that described in 37.2 shall start and operate as intended on a circuit

a) An ordinary — nontime-delay — fuse having a current rating corresponding to that of the minimum

branch

-circuit fuse to which the disposer can be connected;

b) A time-delay fuse with a current rating corresponding to the minimum branch circuit time-delay

fuse to

which the disposer can be connected; or

c) A nontime-delay, or time-delay fuse having a current rating not more than the maximum

specifi

d in the National Electrical Code ANSI/NFPA 70

37.2 Adispo

37.3 Withre
can be conne
current rating

fuses, the min
If the disposer
wattage rating

37.4 An app
normally on a
branch circuit

37.5 With re
temperature
representing t
to be allowed
is unacceptab)
unacceptable.

e

[«

38 Currentl

381 Asare
be more than
in 33.2-33.6

ser that is tested in accordance with 37.1(b) or (c) shall be marked in accordan

cted is considered to be equal to the marked current rating of the disposer.
bf the disposer does not correspond to one of the standard current ratings for
mum rating is considered to be the next highest standard branch-circuit fuse
is rated in watts rather than amperes, the minimum rating is considered to H
divided by the marked voltage rating.

iance that would normally be used on a 15- or20-A branch circuit shall star
circuit protected by a time-delay fuse having, an ampere rating corresponding
bn which the appliance would normally bedsed.

ference to 37.1, the disposer is t0Cbe started three times with the disp
t the beginning of the test. The ‘start of each motor is to be made und
ne normal operating cycle with the disposer loaded in accordance with 38.2.
o come to full speed and thento come to rest between successive starts. The
e if the fuse opens. Tripping of an overload protector that is part of the dis

hput Test

10 percent of the rated value when the disposer is operated under the conditi

the input in w3

ce with 63.8.

erence to 37.1, the minimum current rating of the branch circuit fase“to which the disposer

If the marked
branch circuit
current rating.
e the marked

t and operate
to that of the

bser at room
er conditions
Each motor is
performance
poser is also

sult of the fest described in 38.2 — 38.3, the current input to any supply condiictor shall not

bns described

and 38:2 and 38.3. If the disposer is rated in watts in accordance with the Excé¢ption to 66.2,

tts shall not be greater than 110 percent of the rated value of the disposer.

38.2 The disposer is to be loaded and the average value input current is to be obtained as specified in

(a) or (b):

a) For a household or commercial disposer, a mixture of 50 percent by weight of bones, 25 percent
leafy waste, and 25 percent potatoes, with the first layer consisting of potatoes and leafy waste.
The materials used for the tests are to be raw potatoes — each having a maximum dimension of
approximately 2 in (50.8 mm), leafy waste, and uncooked steer rib bones — from 1 to 2 in long (25.4
to 50.8 mm). The average value of input current (or wattage) is to be determined by recording a
graph of the curve of input current (or wattage) plotted against time. The average value input
current (or wattage) is to be obtained by dividing the area under the curve by the length of the base
or by a similar method yielding equivalent results. The length of the base is to be determined at the
point that the input current (or wattage) has decreased to 110 percent of the water-load input
current (or wattage) determined as specified in 38.1 under the conditions specified in 33.6.
Instantaneous motor inrush currents (or wattage) shall not be included in the average input
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calculation. If the disposer stalls while running, the obstruction is to be removed and the entire test
restarted after the disposer has cooled to room temperature; or

b) For a household disposer only, — 30 1/2 in x 1/2 in x 1/2 in cubes of soft pine wood. If the hopper
cannot contain all of the cubes at once, they are to be added as quickly as possible during
operation of the disposer. Water temperatures are to be between 18°C and 24°C flowing at a rate
of 2.2 gallons per minute. The average value input current (or wattage) is to be obtained as
specified in (a) between the fifth second and fifteenth second of operation. If the disposer stalls
while running, the obstruction is to be removed and the entire test restarted after the disposer has

cooled

to room temperature.

38.3 If, during the test specified in 38.2, the input current (or wattage) does not become greater than 110

percent of thg
water-load ing

39 Tempers

39.1 Adispg

a) A di

ut.
ture Test

ser shall be tested as described in 39.3 — 39.9. As a result of the test:
sposer shall not attain a temperature at any point that:

1) Results in a risk of fire;

2) Damages any material used; or

3) Exceeds the temperature rises specified(in Table 39.1.

b 1 [ PRt H ) Hl sl (e 1 [y 440
wdalcT=luoau Tmiput, Uic dvelayT ITput olidlil DT CUTTSIUTTTU U VT TUUAl 1V TTU

percent of the

b) A disposer shall not stall more than twice while operating with a food load.
c) A thermal- or overcurrent-protective device shall not operate during the test.
Table 39.1
Maximum temperature rises
Materials and components °oC] °F
1. Varnjshed-cloth insulation 60 108
2. Fusgs 65 117
3. Fibe[ employed as electrical insulation 65| 117
4. Wood and other combustible material 65 117
5. Any point’on or within a terminal box on a fixed disposer — see 63.14 65 117
6. A surface upon which a fixed or stationary disposer is mounted in service and surfaces that is 65 117
adjacent to the disposer when so mounted
7. Class 105 (A) insulation systems on coil windings of an a-c motor having a frame diameter of
more than 7 in (178 mm), of a d-c motor, and of a universal motor®
a. In an open motor
Thermocouple method 65 117
Resistance method 75 135
b. In a totally enclosed motor
Thermocouple method 70 126
Resistance method 80 144

Table 39.1 Continued on Next Page
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Table 39.1 Continued
Materials and components °C °F
8. Class 105 (A) insulation on coil windings of an a-c motor having a frame diameter of 7 in or
less — not including a universal motor — and on a vibrator coil®
a. In an open motor and on a vibrator coil
Thermocouple or resistance method 75 135
b. In a totally enclosed motor
Thermocouple or resistance method 80 144
9. Class 130 (B) insulation on a relay and a solenoid
Thermocouple method 85 153
Resistance method 105 189
10. Phenplic composition employed as electrical insulation or as a part the deterioration of which 125 225
resulfs in a risk of fire or electric shock?
11. Rubber- or thermoplastic-insulated wire and cord®® 35 63
12. Capaitor
Electrolytic? 40 72
Other types® 65 117
13. Sealihg compound— maximum temperature, not temperature rise 40°C (Jf2°F) less than
melting point
14. Clasq 105 (A) insulation on windings of a relay, a solenoid, or similar.component
Thermocouple method 65 117
Resistance method 85 153
15. Clasg 130 (B) insulation on coil windings of an a-c moternhaving a frame diameter of more
than ¥ in and of a d-c motor, and of a universal motoi®
a. In an open motor
Thermocouple method 85 153
Resistance method 95 171
b. In a totally enclosed motor
Thermocouple method 90 162
Resistance method 100 180
16. Clasg 130 (B) insulation systems on coil windings of an a-c motor having a frame diameter of
7 in or less — not in¢luding a universal motor— and on a vibrator coil®
a. In an openymotor and on a vibrator coil
Thermocouple or resistance method 95 171
b. In_a totally enclosed motor
Thermocouple or resistance method 100 180
17. Copper conductors
a. Tined or bare strands having
A diameter less than 0.015 in (0.38 mm) 125 225
A diameter of 0.015 in or more 175 315
b. Plated with nickel, gold, silver, or a combination of these 225 405
18. Class 155 (F) insulation systems on coil windings on an a-c motor having a frame diameter of
7in (178 mm) or less, not including a universal motor, and on a vibrator coil®
a. In an open motor
Thermocouple or resistance method 120 216

Table 39.1 Continued on Next Page
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Table 39.1 Continued

Materials and components °Cc °F
b. In a totally enclosed motor
Thermocouple or resistance method 125 225
19. Class 155 (F) insulation on coil windings of a-c motors having a frame diameter of more than
7in (178 mm), and of a d-c motor, and a universal motor?
a. In open motors
Thermocouple method 110 198
Resistance method 120 216
b. In totally enclosed motors
Thermocouple method 114 207
Resistance method 12 225
20. Clasp 180 (H) insulation on coil windings of a-c motors having a frame diameter of 7 in (178
mm)|or less — not including a universal motor —and on a vibrator coil®
a. In open motors
Thermocouple or resistance method 13§ 243
b. In totally enclosed motors
Thermocouple or resistance method 14 252
21. Clasp 180 (H) insulation on coil windings of a-c motors having a frame diameter of more than
7 in {178 mm), of a d-c motor, and a universal motor®
a. In open motors
Thermocouple method 12 225
Resistance method 134 243
b. In totally enclosed motors
Thermocouple method 13 234
Resistance method 14 252

@ See 39.2 and hote (a) to Table 24.3.
® The limitationd on phenolic composition and off rubber and thermoplastic insulation do not apply to compounds that have been
investigated andl found to be rated for a higher temperature.

¢ Rubber-insulajed conductors withina Glass 105 (A) insulated motor, rubber-insulated motor leads, and a rubber{insulted flexible
cord entering a motor is acceptablé where subjected to a temperature rise of more than 35°C (63°F), when a braid is used on the
conductor of othjer than a flexible cord. However, this does not apply to thermoplastic-insulated wire or cord. See 39.6.

4 For an electrolytic capacitérthat is physically integral with or attached to a motor, the temperature rise on insulating material
integral with the capacitof enclosure is not to be more than 65°C (117°F).

¢ For a capacitof operating at a temperature rise of more than 65°C (117°F), compliance investigated on the basis |of its marked
temperature limjt.

39.2 A thermocouple is to be used for determining the temperature of a coil or winding if it can be
mounted, without removal of encapsulating compound or the like, on the integrally applied insulation of a
coil without a wrap or the outer surface of a wrap that is not more than 1/32 in (0.8 mm) thick and consists
of cotton, paper, rayon, or the like — but not of thermal insulation. The change-of-resistance method is to
be used if the thermocouple measurement cannot be performed in accordance with the foregoing
considerations. For a thermocouple-measured temperature of a motor coil as mentioned in items 7 and 15
in Table 39.1, the thermocouple is to be mounted on the integrally applied insulation on the conductor.

39.3 A thermocouple is to consist of wires not larger than 24 AWG. However, it should be noted that
when thermocouples are used in the determination of temperatures in connection with the heating of
electrical devices, it is common practice to employ thermocouples consisting of 30 AWG iron and
constantan wires and a potentiometer-type indicating instrument; and such equipment is to be used
whenever referee temperature measurements by thermocouples are necessary.
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39.4 The values for temperature rises in Table 39.1 are based on an assumed ambient temperature of
25°C (77°F). Tests performed at any ambient temperature within the range of 20° — 40°C (68° — 104°F)
comply with the requirement.

39.5 With reference to 39.7 and 39.8, a temperature is constant when three successive readings, taken
at intervals of 10 percent of the previously elapsed duration of the test indicate no change. In any case, the
interval duration between readings shall not be less than 5 min.

39.6 A short length of rubber- or thermoplastic-insulated flexible cord exposed to a temperature greater
than 60°C (140°F), such as at terminals, complies if supplementary heat-resistant insulation having the
dielectric strength to reduce the risk of deterioration of the conductor insulation is used on the individual

conductors of the cord.

39.7 A housg¢hold or commercial disposer is to be loaded as described in 38.2, and thep s|
min or when the current or watts input decreases to 110 percent of the water-load ifiput cu
whichever res|lts in the longer cycle, the disposer is to be stopped, the water turned off, a
refilled. After 1 min at rest, the unit is to be restarted. The procedure previously described is t
until a total of| 3 Ib (1.361 kg) of food waste has been inserted into the disposer. If the un
beginning of gny cycle, the obstruction is to be removed and the test confinued. If the un
running, the opstruction is to be removed and the entire test restartedcafter the unit has c
temperature. The unit does not comply if it stalls more than twice while’operating. See 39.8.

39.8 An altgrnative test method for commercial disposers:(continuous duty motors),

tarted. After 3
[rent or watts,
nd the hopper
D be repeated
t stalls at the
it stalls while
boled to room

is to load a

commercial disposer as described in 34.2(a) or by means of'a dynamometer. If the disposer is tested by

means of a dyjnamometer, the load is to be adjusted until. the unit draws a current or wattag
average valuel measured as specified in 38.2(a). The Joad is to be adjusted as required dur
maintain the
operating. If the disposer is loaded as described in-38.2(a), the load is to be continuously ing
hopper so that the input current or wattage at the level measured during Current Input
38.2(a), is maintained and until constant temperatures are attained. See 39.5.

e equal to the
ng the test to

erage current or wattage value. The.unit does not comply if it stalls more than twice while

erted into the
Test, Section

39.9 An alteqfnative test method for household disposers only (intermittent duty), is to load {he household

disposer as s
dynamometer,

ecified in 38.2(b) ortby'means of a dynamometer. If the disposer is tested b
the load is to be adjusted until the unit draws a current or wattage equal t
value measurId as specified(iny38.2(b). The load is to be adjusted as required during the te
the average clirrent or wattage value. After 3 minutes, the disposer is to be stopped, and thg
off. After 1 minjute at rest;the unit is to be restarted. The procedure previously described is t
until a total of hree (3uminute) operating cycles have been completed allowing 1 minute of rq
each cycle. If
each 3 minutg eperation cycle so that the input current or wattage at the level measured 4

y means of a
b the average
st to maintain
water turned
b be repeated
st in between

he.disposer is loaded as described in 38.2(b), the load is to be inserted into the hopper for

s specified in

38.2(b), is maintained Tor each cycle. The unit does not comply if it stalls more than twice whi
40 Dielectric Voltage-Withstand Test

40.1
disposer shall withstand the test potential without electrical breakdown.

e operating.

A disposer shall be subjected to the test described in 40.2 and 40.3. As a result of the test, the

40.2 A 60-Hz sinusoidal potential as specified in items (a) — (c) is to be applied between current-carrying
parts and dead metal parts, or between current-carrying parts of opposite polarity for a capacitor as
described in item (c). The test potential is to be applied as specified in 40.3. The disposer is to be tested at
the maximum temperature reached during intended operation. The potential for the test shall be:

a) 1000 V for a disposer using a motor rated 1/2 hp (373 W) or less and 250 V or less.
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b) 1000 V plus twice rated voltage for a disposer using a motor rated more than 1/2 hp or more
than 250 V.

c) 1000 V, or 1000 V plus twice rated voltage, depending upon the value of the test potential
applied to the disposer as a whole, for a radio interference-elimination or arc-suppression

capaci

Exception No. 1:

disposer is ac

tor.

ceptable.

Testing the motor or motors specified in (a) separately from the remainder of the

Exception No. 2: If a disposer uses both a motor with input current that is greater than the full load current
of a 1/2 hp motor and a motor with input current less than or equal to the full load current of a 1/2 hp motor,

the disposer i

40.3 The te
sinusoidal an
held at that va
as rapidly as i

41

41.1 A port3
intended shal

a) No
uninsy

b) The
c) The

d) No

41.2 With r
contacting th
every point.
considered to
the lamination

Moisture Resistance Test

5 [0 De leSted as speciiied In (b).

5t shall be performed using a 500 VA or larger transformer, the outpuof'volta
1 variable. The applied potential is to be increased from zero to therequired
lue for 1 min. The increase in the applied potential is to be at a substantially ur
5 consistent with its value being correctly indicated by a voltmeter.

be conditioned as specified in 41.2. As a result ef.the conditioning:

water shall enter the interior of the disposer in such manner that a risk
lated live parts or film-coated wire is introduced;

disposer shall comply with Leakagé.€urrent Test, Section 35;
disposer shall comply with Dielegtric Voltage-Withstand Test, Section; and

pther factors of risk of eleetric’'shock shall be introduced.

ference to 41.1(a).and (c), encapsulation of a coil is considered to prevs
winding of the.coil if the encapsulating material is not less than 1/8 in (3.
\ one-piece molded coil form with a wall thickness of not less than 1/32 i
prevent water reaching the coil winding if the coil form passes between the cq
s on whieh.the coil is mounted.

41.3 A po

il

while operati g-as intended_is to be conditioned as follows:

ble disposer having insulating material that is able to be adversely affecte

ge of which is

test value and
iform rate and

ble disposer having insulating material adversely affected by moisture whil¢ operating as

of contacting

nt water from
P mm) thick at
n (0.8 mm) is
il winding and

d by moisture

a) Three samples of a portable disposer are to be immersed for 48 h at room temperature in a salt-
water solution composed of 1/2 g of sodium chloride per L of distilled water. While still immersed,
each sample is to be connected to a power-supply circuit at rated voltage and frequency and
operated for 4 cycles. Each cycle is to consist of 5 min on and 15 min off. For the first cycle, each
sample is to rest in an upright position. For the second cycle, each sample is to rest upside down.
For the third and fourth cycles, each sample is to rest on a different side. The samples are then to
be disconnected and removed from the water.

b) Three additional samples of a portable disposer are to be arranged so that they are able to be
operated at intended no-load speed from external sources. The samples are to be operated under
these conditions for 475 h. Each sample disposer is then to be connected to a power-supply circuit
of rated voltage and frequency and operated for 25 h with water flowing over it as during intended
operation. Each sample is then to be immersed for 1 h in a salt water solution composed of 1/2 g of
sodium chloride per L of distilled water, and then removed.
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42 Motor Protection Tests

42.1 A motor-overcurrent or thermal-protective device that is provided in a disposer in accordance with
Motor Overload Protective Devices, Section 15, shall comply with the applicable requirements in the
Standard for Overheating Protection for Motors, UL 2111 or the Standard for Impedance Protected Motors,
UL 1004-2, or the Standard for Thermally Protected Motors, UL 1004-3. See 42.2 —42.4,42.7, and 42.9.

42.2 A motor connected directly to the waste grinding mechanism shall be subjected to the running
overload test specified in the Standard for Overheating Protection for Motors, UL 2111. During the test, the
disposer is to be loaded as specified in UL 2111 or the Standard for Thermally Protected Motors, UL 1004-

3, oris to be operated dry and without load. See Table 16.1.

42.3 For a
Overheating A
to be continue
third trip, with
locked-rotor t¢
as a timer, tha

424 For an
Protection for
continued for
of the test. Se¢

42.5 With re
duration of theg
covering the ¢
test shall com
UL 991.

42.6 A moto

a) The
the Cu

b) The
Impedad

42.7 Overcu

manually reset device, the locked-rotor temperature test specified in the
rotection for Motors, UL 2111 or the Standard for Thermally Protected Motars,

0 until the device has tripped four times. The device is to be reset afterthe’firs

the device being reset immediately after it has opened. For an autématic-res
mperature test is to be continued for 72 h unless the disposer in¢ludes other
restricts the duration of the operation to a shorter interval. See 42.5.

automatic-reset device, the locked-rotor endurance test_in the Standard fo
Motors, UL 2111 or the Standard for Thermally Protected Motors, UL 10
5 d, unless the disposer includes other controls, such as a timer, that restrictj
p 42.5.

ference to 42.3 and 42.4, a mechanical~0F electro-mechanical control tha

operating interval and test shall comply ‘with the endurance requirements o
pntrol. A solid-state control or circuit that restricts the duration of the operatin
bly with the Standard for Tests for-Safety-Related Controls Employing Solid-S

may employ impedance-protection when:

motor input current (or watts) corresponds to a rating of 1 hp or less (see Tabl
rent Input Test, Section 38; and

motor complies with the requirements for impedance-protected motors in the
nce Protected Motors, UL 1004-2.

rent protective devices used for motor-overload protection shall be loc

ungrounded ¢

Standard for
UL 1004-3, is
, second, and
et device, the
controls, such

- Overheating
4-3, is to be
5 the duration

restricts the
the standard
g interval and
tate Devices,

e 16.1) during

Standard for

ated in each

bnductor. For a 3-phase, 3-wire, alternating-current motor, the protective de

Vices shall be

located in eac

of the three phases.

42.8 Fuses shall not be used as motor overload protective devices unless the motor is protected by a
time-delay fuse of the highest ampere rating accommodated by the fuseholder.

42.9 The functioning of a motor protective device shall not result in a risk of fire, electric shock, or injury
to persons.

42.10 An overcurrent-protective device shall be rated or set as indicated in Column A of Table 42.1. If the
rating of the motor overcurrent protection determined in accordance with Column A of Table 42.1 does not
correspond to a standard size or rating of fuses, nonadjustable circuit breakers, thermal cutouts, thermal
relays, or heating elements of thermal-trip motor switches, the next higher size, rating, or setting may be
used. The device rating shall not be greater than that specified in Column B of Table 42.1. For a multi-
speed motor, the rating of each winding connection is to be determined separately.
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Table 42.1
Maximum rating or setting of overcurrent protective device
Current rating of device as a percentage of motor full-load
current rating
Type of motor A B
Motor with marked service factor of 1.5 or more 125 140
Motor with marked temperature rise of 40°C or less 125 140
Any other motor 115 130
43 Overload Tests on Switches
43.1 A switgh or other device that controls a motor shall be subjected to the test describeql in 43.2. As a

result of the tq
a) The

b) The
and

c) The

Exception: If {
not break the

43.2 The di

st
switch or device shall not break down electrically or mechanically;

contacts shall not be pitted or burned such that the device novonger perforn

fuse connected to ground shall not open.

he switch or other device is rated for the application or is interlocked so that th
ocked-rotor motor current, the switch or device is not required to be subjected

maximum ratg¢d voltage as described in 33.2. The totor of the motor is to be locked in posit

test, exposed
power-supply
ungrounded g
current as weg
so as to be p
operated for

making and b

Exception: Of

dead-metal parts of the disposer are to be connected to ground through a 3-A

connection is to be such that any single-pole, current-interrupting de
onductor of the supply circuit.;If the disposer is intended for use on direct curre
Il as alternating current,cthe' exposed dead-metal parts of the disposer are to
Dsitive with respect to a single-pole, current-interrupting, control device. The
b0 cycles of operation~at a rate of not more than 10 cycles/min. Each cycle i
reaking the locked-rotor current of the disposer.

erating the device at a faster rate is acceptable, if agreeable to the concerned

44 Physicgl Properties of Gaskets and Seals Test

ns its function;

e device does
to the test.

sposer is to be connected to a grounded power-supply circuit at rated frequency and

on. During the
plug fuse. The
vice is in an
nt, or on direct
be connected
jevice is to be
s to consist of

parties.

441 A gas

el Or Sedl Shnall be tesied as specirieo M Tabte 44 t—and Tabie 44-2 T accor

ance with the

test procedure and performance criteria specified in the Standard for Gaskets and Seals, UL 157. As a
result of the tests, the gasket or seal shall comply with the requirements specified in Table 44.2.


https://ulnorm.com/api/?name=UL 430 2021.pdf

68

UL 430

SEPTEMBER 14, 2021

Table 44.1

Accelerated-aging conditions

Maximum Use Temperature °C (°F)

Test program?®®

Nonelastomers

Elastomers

Exposure time °C (°F)

Exposure time °C (°F)

60 or less (140 or less)
61-75 (142 -167)
76 — 80 (169 — 176)
81-90 (178 — 194)

168 h at 87 (189)
168 h at 100 (212)
168 h at 113 (235)
168 h at 121 (250)

70 h at 100 (212)
168 h at 100 (212)
168 h at 113 (235)
168 h at 121 (250)

91-105 (196 — 221) 168 h at 136 (277) 168 h at 136 (277)

106 — 115 ( 222— 239) 1440 h at 123 (253) or 360 h at 143 (289) 1440 h at.128,(253)
116 — 125 (240- 257) 1440 h at 133 (271) or 360 h at 153 (307) 1440,h'at)133 (271)
126 — 135 ( 258-275) 1440 h at 143 (289) or 360 h at 163 (325) 1440 h'at 143 (289)
136 — [145 (276- 239) 1440 h at 153 (307) or 360 h at 173 (343) 1440 h at 153 (307)
Any Immersion for 168 h in boiling solution of Cascade,detergent or the eqpiivalent—25g
per L of water
Any Immersion, 70 h in corn oil at 25°C (77°F)
Any Immersion, 70 h in IRM 903 oil (Calumet\Oil No. 3) at 25°C (77°F)

& Temperatures $pecified have a tolerance of £1.0°C (1.8°F). Separate samples dre to be used for each of the aginfy conditions.
Using the same samples for more than one conditioning complies if the results\of one conditioning does not affect the results of
the other test.

® In an air-circuldting oven at the specified temperature in accordance with the Standard for Gaskets and Seals, UL| 157.

Table 44.2
Physical properties of gaskets and seals
Elastomers Nonelastomégrs
Before Before After conditionin
Physicgl properties?® conditioning After conditioning conditioning 9
Minimum elongation 250 percent - 200 percent -
Minimum tensile|strength 1500 psi - 1500 psi
(10.3 MPa) (10.3 MPa) -

Minimum elongation — air oven — 60 percent of — 60 percent of

original original
Minimum tensile|strength — air oven - 60 percent of - 60 percent of

original original
Minimum tensile strength and - 50 percent of - 50 percent of
elongation — Cascade detergent original original
Minimum tensile strength and - 50 percent of - 50 percent of
elongation — Corn oil original original
Minimum tensile strength and - 50 percent of - 50 percent of
elongation — IRM 903 oil original original
Maximum tensile set 25 percent - Not specified -
Maximum compression set 15 percent - Not specified -
& For description of performance criteria see the Standard for Gaskets and Seals, UL 157.

442 The test procedure for determining whether a component complies with 44.1 depends upon the
material of which it is composed, its size and shape, the mode of application in the disposer, and other
factors. The test procedure is to include:
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a) Visual inspection for the presence of cracks, deformation, and similar characteristics after
artificial aging;

b) A comparison of tensile strength, and elongation before and after artificial aging; and

c) Determination of recovery on unaged specimens.
45 Strain Relief Test

45.1 The strain-relief means provided on the flexible cord of a disposer shall be tested as described in
45.2. During the test, the strain-relief means shall withstand for 1 min, without displacement, a direct pull of
35 Ibf (156 N) applied to the cord. At the point of disconnection of the conductors, there shall not be
movement of threconductors:

45.2 The cgnnections within the disposer shall be disconnected. A 35-Ib (15.9-kg) wgight is to be
suspended on the cord and supported by the disposer so that the strain-relief means'is strgssed from any
angle that the|construction of the appliance permits.

46 Push-Bdck Relief Test

46.1 To detg¢rmine compliance with 11.1.1.7, a disposer shall be tested in accordance with 46.2 without
occurrence offany of the conditions specified in 11.1.1.7(a) — (d).

46.2 The atfached flexible cord is to be held 1 in (25.4 mm)-from the point where the cord|emerges from
the enclosure of the disposer and is then to be pushed back into the disposer. The cord ig to be pushed
back into the dishwasher in 1 in (25.4 mm) increments®until the cord buckles or the force to[push the cord
into the disp:Lser is greater than 6 Ib (26.7 N). The cord within the disposer is to be manipulated to
determine compliance.

Exception: If @an integral cord guard is provided, the push-back force is to be applied 1 in ffom the end of
the cord guargl.

47 Permanénce of Marking Tests

47.1 An inkrstamped marking, a pressure-sensitive label, or a cement or adhesive |secured label
containing a marking redquired by this standard shall comply with the applicable requirements for indoor-
use labels in the Standard for Marking and Labeling Systems, UL 969. A marking system rated for indoor
dry locations |is acceptable for use only in locations where the marking is not subjected [to cleaning or
occasional spjashing of water.

47.2 In addition to complying with 47.1, a label that is exposed to unusual conditions in service — such as
deodorants or detergents — shall show permanence and legibility as specified in the Standard for Marking
and Labeling Systems, UL 969, after being conditioned as follows. Three samples of the label applied to
test surfaces as in the intended application are to be conditioned for 24 h in a controlled atmosphere
maintained at 23.0 £2.0°C (73.4 £3.6°F) with a 50 5 percent relative humidity. The samples are then to be
immersed for 48 h in a solution representative of service use maintained at the temperature the solution
would attain in service, but not less than 23.0 +2.0°C.
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POLYMERIC MATERIALS TESTS
48 General

48.1 The requirements in Sections 48 — 58 apply to polymeric materials, including thermoset materials,
used in a disposer as an enclosure or a functional part. These requirements do not apply to materials used
as electrical insulation.

48.2 Waiving or modifying a test complies with the intent of these requirements if sample testing, as part
of a previous test program, indicates that the polymeric material is acceptable for use with the property
being investigated.

48.3 If the lgss of bond strength between the polymeric substrate and the metal coating of a plated
polymeric paft results in a reduction of electrical spacings, mechanical strength;, or [resistance to
flammability, the plated polymeric part shall be investigated in accordance with the Standard|for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C.

48.4 A test that specifies the use of a specific detergent is to be performed with the specifiefl detergent or
with any other|detergent having the same properties.

48.5 Polymefic materials are to be tested as specified in Table 48Ty Each test method and the conditions
under which efch test is to be performed are specified in Sections49 — 58.

Table 481
Test summary
Polymeric part
Section Test Decorative Enclosure Functional
45 Horizontal burning-rate X - X
46 Flammability - X -
47 Flame X X X
48 Impact - X
49 Thermal-cycling — X X
50 Mold-stress relief - X X
51 Immersion — X X
52 Thermal-aging - X X
53 Long term exposures — X X
54 Abnormal operation - X X
NOTES

1 The X appearing in a column designates the applicable requirement.

2 Parts that function as an enclosure and a functional part shall be subjected to the tests specified for an enclosure and functional
part. The Horizontal Burning-Rate Test is not required to be performed.

49 Horizontal Burning-Rate Test

49.1 The burning rate of a polymeric part not functioning as an enclosure shall not be greater than the
rate for an HB material when tested as specified in the Standard for Tests for Flammability of Plastic
Materials for Parts in Devices and Appliances, UL 94. The sample tested is to be cut from the end-use part
or flat stock with a thickness equal to that of the end-use part.
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50 Flammability Test

50.1 Three disposers that use a polymeric enclosure or have an enclosure that is partially constructed of
polymeric material shall comply with the enclosure flammability — 3/4-in flame test requirements in the
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

Exception: A disposer using an enclosure constructed entirely of, or partially of, a polymeric material
having a V-0, V-1, V-2, 5VA, or 5VB rating as determined in accordance with the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94, is not required to be
additionally tested.

51 Flame Spread Test

51.1 A sample of an external part of polymeric material having a single linear dimensiofn-gfeater than 6 ft
(1.8 m), or a projected surface area greater than 10 square ft (0.9 m?) shall be testéd as déscribed in the
Standard for [Tests for Surface Burning Characteristics of Building Materials, UL.723, or [Standard Test
Method for Surface Flammability of Materials Using a Radiant Heat Energy \Source, ASTM E162. The
flame-spread|index of the part shall not be greater than 200.

52 Impact Test

52.1 A polymeric enclosure or the polymeric portion of an enclesure shall be tested as dedcribed in 52.2.
As a result of the test:

a) Sp4cings shall not be reduced to less than thasespecified in Table 24.1 — Table 24.3;

b) Curfent-carrying parts or internal wiring shall not be exposed as determined in agcordance with
Enclogure, Section 7; and

c) The enclosure shall not be damaged such that a risk of fire, electric shock, or injury to persons
resulty.

52.2 Three [complete, as-received samples of a polymeric enclosure or the polymeric| portion of an
enclosure arg to be subjected-to-the resistance to impact test described in the Standard| for Polymeric
Materials — Use in Electrical’ Equipment Evaluations, UL 746C. An enclosure for a fixed or stationary
appliance is t¢ be subjected.to 5 ft-Ib (6.8 J) impacts as follows:

a) Eagh sample'is to be subjected to three impacts per surface at different points on ¢ach surface.

b) The points chosen on the second and third samples are to be different from those [chosen on the
first sample

c) If the size of the surface is such that the results of a second or third impact would be affected by
previous impacts, only one impact is to be performed.

Exception: Performing each impact on one sample complies with the requirement if requested by the
manufacturer.

53 Thermal-Cycling Test

53.1 Three samples of a polymeric enclosure or functional part shall be tested as described in 53.2. As a
result of the test, the part shall not crack or deteriorate such that a risk of fire, electric shock, or injury to
persons results. If the part is intended to contain or carry a liquid, the part shall not leak if such leakage
results in a risk of fire, electric shock, or injury to persons.
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53.2 Each sample is to be subjected to 50 cycles of thermal cycling. Each thermal cycle is to consist of 1
h in an air-circulating oven at a temperature 10°C (50°F) above that temperature to which the part is
subjected during intended use, but not less than 70°C (158°F). The sample is then to be cooled for 1 hiin a
room ambient temperature of 25°C +3°C (77°F +5°F).

54 Mold Stress-Relief Distortion Test

54.1 A polymeric part of a disposer shall be subjected to a mold stress-relief distortion test as described
in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. As a result of
the test:

a) Spacings shall not be reduced to less than those specified in Table 24.1 — Table 24.3;

b) Currlent-carrying parts or internal wiring shall not be exposed as determined in,aegordance with

Enclospre, Section 7;

c) A po
results

lymeric part shall not be damaged such that a risk of fire, electric shoek, or injliry to persons
and

d) A pd
electrig

lymeric part exposed to liquid shall not crack or leak if sueh leakage results in a risk of fire,
shock, or injury to persons.

Exception: This test is not required for a polymeric part that complies’'with Thermal-Aging Tedt, Section 56.
54.2 After be

Section 52.

ing subjected to the test specified in 54.1, the polymeric part shall comply with Impact Test,

55 Immersion Test

55.1 A polymeric part exposed to a detergentor oil shall be tested in accordance with Table 55.1. As a

result of the te
injury to perso
leakage resul

sts, the polymeric part shall not crack or deteriorate such that a risk of fire, ele
hs results. If the part is intended to contain or convey a liquid, the part shall n
s in the liquid contacting current-carrying parts or otherwise increasing th

ctric shock, or
bt leak if such
e risk of fire,

electric shock,|or injury to persons:

Table 55.1
Immersion tests

Part usage Applicable test paragrfphs
A part that functibns-as a waste-water carrier_hose fitting _sump pump _or B8 2 553 |
similar function
A part subjected to casual splashing of water or vapor, or a part subjected to 55.4,55.5

waste-water or vapor during intended operation

55.2 Three samples of the complete polymeric part are to be immersed in a solution of 25 g of Cascade
detergent per L of distilled water or the equivalent for 1000 h. See 48.4. The solution is to be maintained at
a temperature 10°C (18°F) above that temperature to which the part is subjected during intended use, but
not less than 70°C (158°F).

55.3 Three samples of the part or parts assembly are to be immersed in a corn oil for 1000 h at 25 +3°C
(77 £5°F).

55.4 Three samples of the complete polymeric part are to be immersed in a solution of 25 g of Cascade
detergent or the equivalent per L of distilled water for 168 h. See 48.4. The solution is to be maintained at
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a temperature 10°C (18°F) above that temperature to which the part is subjected during intended use, but
not less than 70°C (158°F).

55.5 Three samples of the part or parts assembly are to be immersed in a corn oil for 168 h at 25 +3°C
(77 £5°F).

56 Thermal-Aging Test

56.1
following proc

edures:

The thermal-aging characteristics of a polymeric material shall be investigated using one of the

a) The polymeric material is to have a temperature index, based on historical data or a long term

thermal-aging program, that indicates its acceptability for use at the temperature invg

b) The

deterniined that the maximum temperature to which the material is exposed d

polymeric material is determined to comply with the thermal-aging require

Ilved;

ent when it is
ring intended

operatjon of the disposer is not greater than 50°C (122°F); or
c) Thg polymeric part complies with 56.2 when subjected to the_test specified in[56.3, and the
maxinfum temperature to which it is exposed during intended use of the disposer|is not greater
than 9p°C (203°F).

56.2 A polymeric part shall be tested as described in 56.3. As a<esult of the test:
a) Spgcings shall not be reduced to less than those spécified in Table 24.1 — Table 24.3;
b) Current-carrying parts or internal wiring shall'not be exposed as determined in agcordance with
Enclogure, Section 7;
¢) A gondition shall not be produced(that increases the risk of fire, electric shogk, or injury to
persorns; and
d) A pprt exposed to liquids shall'not crack or leak if such leakage results in a risk [of fire, electric
shock] or injury to persons.

56.3 Three
h at the temp
room tempers

tomplete samples of a polymeric part are to be conditioned in an air-circulating
erature specified in Table 56.1. The samples are to be removed from the o
ture, and€xamined to determine compliance with 56.2.

oven for 1000
ven, cooled to

Table 56.1
Temperatures for oven conditioning
Maximum operating temperature of a polymeric part, °C (°F) Oven temperature
More than Not more than °C (°F)
50 (122) 75 (167) 85 (185)
75 (167) 85 (185) 95 (203)
85 (185) 95 (203) 105 (221)

56.4 At the completion of the Thermal Aging Test specified in 56.1 — 56.3, the thermally aged samples of
a polymeric part are to be subjected to the Impact Test, Section 52.
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57 Long Term Exposure Tests

57.1 Genera

57.1.1
the following p

rocedures:

The long-term exposure characteristics of a polymeric material shall be investigated using one of

a) Three complete disposers shall be subjected to an endurance test and impact test as described
in Endurance Test on Complete Disposers, Section 57.2;

b) Forty samples of polymeric material of a disposer shall be subjected to the tensile strength test
described in 57.3.3 and forty samples of polymeric material of a disposer shall be subjected to the

2.2 A

tensile

c) The
historig
for use
Tempe

57.2 Endurq

57.2.1 Folloy
as described
conditions tha

57.2.2 Thred
to be connects
(160°F). Each
timer, followed
are to be addg
operating cycl

Exception No.

Exception No.

shorter test tinje maintains the same level of safety as that anticipated by the stated test crite

57.3 Specin]

H 4 n PR | H) (N i 2|
MPdUlCTITIYYy ICOLUTOUTNUCTU TIT O .O. T = I7.9.5%, Ul

polymeric material shall have a mechanical impact relative thermal\inds
al data or a long-term thermal-aging program that indicates the acceptability ¢
at the maximum temperature to which the material is exposed,cas’measur
rature Test, Section 39.

nce test on complete disposers

n 52.2 with an impact of 2-1/2 ft-Ib (3.4 J). Thereshall be no cracking, leak
could result in a risk of fire, electric shock, or injury to persons.

complete disposers are each to be subjeeted to 6000 cycles of operation. T
d to a supply circuit having a voltage intaccordance with 33.2, and to a water s
cycle is to consist of the disposer opétating for the maximum length of time pe
by an off time (rest period) of one hour. During each cycle, 25 g of detergent
ed to the waste water. The heated solution is to flow through the dispos
b, and the solution is not to.flow during the off time.

1: For a disposer without a timer, the length of the cycle is to be 5 min.

2: The cycle ©fftime (rest period) may be less than one hour if it is detern

en tests

bX, based on
f the material
ed during the

ving the endurance test described in 57.2.2, a disposer’is to be subjected to an impact test

ng, or similar

he disposer is
upply of 71°C
rmitted by the
per L of water
er during the

nined that the
ria.

57.3.1 After

the_conditioning described in 57.3.2, the average tensile strength and the a

erage tensile

impact energy of the specimens shall be at least 50 percent of that for the as-received specimens for each
condition; and the specimens shall indicate no significant change with respect to time.

57.3.2 Each specimen is to be approximately 8 in (203 mm) by 3 in (76 mm) by the minimum thickness of
the polymeric material as used in the disposer. The average tensile strength of ten as-received specimens
is to be determined as described in 57.3.3, and the average tensile impact energy of ten as-received
specimens is to be determined as described in 57.3.4. The specimens are to be subjected to conditioning
by immersion of three sets of ten specimens each for 30, 60, and 138 d, respectively, in 2.5 percent, by
weight, aqueous Cascade solution for a part subjected to waste water. The solution temperature is to be
10°C higher than the maximum temperature recorded on the thermoplastic parts when measured in
accordance with 8.3 and 8.4. See 48.4.
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57.3.3 Immediately after the conditioning described in 57.3.2, the tensile strength of each sample is to be
determined in accordance with the Standard Test Method for Tensile Properties of Plastics, ASTM D638,
(Type | specimens).

57.3.4 Immediately after the conditioning described in 57.3.2, the tensile impact energy of each sample
is to be determined in accordance with the Standard Test Method for Tensile-Impact Energy to Break
Plastics and Electrical Insulating Materials, ASTM D1822, (Type S specimens).

58 Abnormal Operation Test

58.1 A polymeric part of a disposer that is located below a motor, solenoid, relay, transformer, solid-state
component, or within 4 in (101.6 mm) of any of these components shall be tested as described in 58.2 —
58.5. As a redult of the test:

a) Parts shall not ignite;
b) Curfent-carrying parts or internal wiring shall not be exposed;
c) Spacings shall not be reduced to less than the required spacings'specified in Spgcings, Section
24;
d) Parts shall not be deformed or damaged such that the-risk of fire, electric sho¢k, or injury to
persons is increased;
e) The 3-A fuse connected to ground shall not open;‘and
f) The disposer shall comply with Dielectric Voltage-Withstand Test, Section 40.
58.2 A polymeric part as described in 58.1 is\to” be tested with the motor armature locked, relay or

solenoid plur

component opened or shorted. If other electrical components are located within 4 in of the

or above the
to determine
conditions likg
Test, Section
test procedur
water flowing

58.3 Only o
condition othe

ger blocked open, transformerysecondary winding or windings shorted,

part, these electrical componénts are to be operated under abnormal conditio
compliance with 58.1.\The abnormal conditions are to be representativg
ly to occur. The remainder of the disposer is to be operated as described in th
39, but componentitemperatures are not required to be measured. Immediate
b described in Section 39, the disposer is to be operated under the abnormal
through the disposer as described in the temperature test without the additiona

he abnormal condition is to be imposed as an initial condition. If as a resu
r abnormal conditions occur during the test, operation is to be continued.

or solid-state
bolymeric part,
ns as required

of abnormal
e Temperature
y following the
condition with
| food load.

It of the initial

58.4 During the test, the test sink or supporting structure, water supply, and drain piping are to be
electrically isolated from earth ground and all exposed dead metal parts of the disposer are to be
connected to ground through a 3-A, nontime-delay fuse. Immediately following the test, the disposer shall
be subjected to Dielectric Voltage-Withstand Test, Section 40.

58.5 Unless ultimate results are obtained in less time, the tests are to be continued for not less than 1 h.
If during, or at the end of, the 1 h time period there is an indication of a risk of fire or electric shock (for
example, the generation of smoke, deterioration of insulation, or similar condition), the test is to be
continued until ultimate results are obtained, but not longer than 7 h. Ultimate results include the opening
of a fuse, thermal cutoff, or other one-time protective device, functioning of a manual reset thermostat, or
similar occurrence.
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59 Component Burnout Test

59.1 An electrolytic capacitor shall be subjected to the test described in 59.2. As a result of the test, the
cotton placed around openings in the enclosure of the capacitor shall not ignite.

59.2 Three samples of the capacitor, mounted in the usual manner and with cotton placed around

openings in the enclosure, are to be subjected to such overvoltage as to result in breakdown.

MANUFACTU

RING AND PRODUCTION TESTS

60 Grounding Continuity Test

60.1 A dispoper that has a power-supply cord having a grounding conductor shall be testecli, as a routine

production-lin
attachment pl
energized.

60.2 Only a
connected to 3

60.3 Anindi

:

test, to determine that grounding continuity exists between the grounding
g and the accessible dead metal parts of the disposer that are at risk

single test is required to be performed if the accessible metal selected is
Il other accessible metal.

ating device, such as an ohnmmeter or a battery-and-buzzer combination, sh

determine conppliance with 60.1.

61 Dielectric

61.1 Eachd
application of
potential is to

a) Bet
parts th

b) Bety
termina

b Voltage-Withstand Test

sposer shall withstand without electrical breakdown, as a routine productior]
B 40 — 70 Hz potential as specified in-Table 61.1 for either Condition A or Co
be applied:

veen the primary winding, ineluding connected components, and accessibl
at are at risk of becoming energized; and

een primary wiring.and accessible low-voltage (42.4 V peak or less) metal p
Is.

blade of the
of becoming

conductively

all be used to

-line test, the
ndition B. The

e dead metal

brts, including

Table 61.1
Production-line test conditions
Condition A Condition B
Disposer rating Potential, V Time, s Potential, V Time, s

250 V or less with a motor

rated 1/2 hp (373 W output) 1000 60 1200 1
orless

250 V or less with a motor
rated more than 1/2 hp 1000 + 2@ 60 1200 + 2.4\? 1
251-600V 1000 + 2V° 60 1200 + 2.4V° 1

than 240 V if the

& Maximum marked voltage but not less than 120 V if the maximum marked voltage is within the range 105 — 120 V, and not less

maximum marked voltage is within the range 210 — 240 V.

b Maximum marked voltage.

61.2 The disposer is to be in a heated or unheated condition for the test.

61.3 For the test, the disposer is to be fully assembled and is not to be unwired, modified, or

disassembled.
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Exception No. 1: A part, such as a snap cover or a friction-fit knob, is not required to be in place for the
test when the part interferes with performing the test.

Exception No. 2: Full assembly of the disposer is not required where performing the test on a partially
assembled unit is representative of performing the test on a fully assembled unit.

61.4 A disposer using a solid-state component that is not relied upon to reduce the risk of electric shock
and that is able to be damaged by the dielectric potential may be tested before the component is
electrically connected provided a random sampling of production each day is tested at the potential
specified in Table 61.1. The circuitry is to be rearranged for the purpose of reducing the risk of solid-state-
component damage while retaining representative dielectric stress of the circuit.

61.5 Thete
indicating the
reset device
unit that does

61.6 |If the g
voltmeter in th

61.7 If the
indicated:

a) By
b) By

c) For

!

5t equipment shall include a transformer having an essentially sinusoidal outp
test potential, an audible or visual indicator of electrical breakdown, and eith

not comply.

utput of the test equipment transformer is less than 500 VA;the equipment
e output circuit to indicate the test potential directly.

butput of the test equipment transformer is 500 VA\'or more, the test pot

voltmeter in the primary circuit or in a tertiary>winding circuit;
selector switch marked to indicate the test-potential; or

equipment having a single test-potential output, by a marking in a readily vis

indicafe the test potential.

When markin
as an indicat]
breakdown.

j is used without an indicating voltmeter, the equipment shall include a positiv
pr lamp, to indicate that the manually reset switch has been reset followi

61.8 Using fest equipment{ other than that described in 61.5 — 61.7, is acceptable if thg

found to acco

61.9 During
disposer are

mplish the intended factory control.

the test,.the primary switch is to be in the on position, both sides of the prima
fo be“connected together and to one terminal of the test equipment, and th

ut, a means of
er a manually

0 restore the equipment after electrical breakdown or an automatic feature that identifies a

s to include a

ential is to be

ble location to

b means, such
g a dielectric

equipment is

y circuit of the
P second test-

equipment ter|minal is to be connected to the accessible dead metal.

Exception No. 1: A disposer with resistive, high-impedance winding, or similar electrical characteristics
having circuitry not subject to excessive secondary-voltage build-up under electrical breakdown conditions
that is tested as follows complies with the intent of the requirement:

a) With a single-pole primary switch in the off position; or

b) With only one side of the primary circuit connected to the test equipment when the primary

switch

is in the on position, or when a primary switch is not used.

Exception No. 2: The primary switch is not required to be in the on position if the testing means applies full
test potential between primary wiring and dead metal parts with the switch not in the on position.
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RATING

62 Details

62.1

A disposer shall be rated in volts. The number of phases shall be included in the rating if the

disposer is intended for connection to a polyphase circuit and the rating shall include the frequency.

62.2 Adisposer shall have a single current rating in amperes.

Exception: A rating in watts or kilowatts is acceptable if the overall full-load power factor is 0.80 or greater.

MARKING

63 Details

63.1 Adispo

a) The
organij

b) A dis

c) The
cycles/

Except

greatel

d) The
e) The

Except
dispos

Excepf]
accept

ser shall be legibly and permanently marked with the following:

manufacturer's name, trade name, trademark, or other desecriptive marking
ation responsible for the disposer is identified.

tinctive catalog number or the equivalent.

voltage, input in amperes, and frequency expressed in Hertz, Hz, cycles-per
second, or c¢/s.

jon: A rating in watts or kilowatts is acceptable if the overall full-load power fa

number of phases if the disposer.is intended for use on a polyphase circuit.
date or other dating period, of manufacture not exceeding any three consecutivj

fon No. 1: The manufacturer's identification provided in a traceable code is ac
br is identified by the brand or trademark owned by a private labeler.

jon No. 2: A date of manufacture complies that is abbreviated or provided
bd conventional code or in a code affirmed by the manufacturer is acceptable i

1) Doe§ not repeat in less than 12 years; and

2)"Does not require reference to the production records of the manufacture

by which the

-second, cps,

ctor is 0.80 or

e months.

ceptable if the

n a nationally
the code:

to determine
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63.2 The shipping container of a power-supply cord accessory kit shall be legibly and permanently
marked with the manufacturer's name, trade name, or trademark and a distinctive catalog number or the

equivalent.

63.3 The marking on a permanently installed disposer shall be located so that it is readily visible after the
disposer has been installed as intended.

63.4

If a single motor is the only electric-energy-consuming component of a disposer, the electrical rating

provided on the motor nameplate is not required to be marked elsewhere on the disposer if the nameplate

is readily visibl

e after the motor has been installed in the disposer.

63.5 A permanently connected disposer having one motor and other loads or more than one motor with
or without other loads shall be permanently marked with:
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a) The

minimum supply-circuit conductor ampacity in accordance with 63.6.

b) The maximum rating and type — for example, nontime-delay fuse, dual-element time-delay fuse,
and similar control devices — of supply-circuit overcurrent-protective device in accordance with

63.7.

The marking shall be in a location that is visible after the disposer has been installed as intended.

63.6 With reference to 63.5(a), the minimum supply-circuit conductor ampacity shall be based on the
maximum current recorded during Current Input Test, Section 38.

63.7 With reference to 63.5(b), the rating of the supply-circuit overcurrent-protective device shall not be

greater than
used in the di

63.8 A dispq
with the word
applicable) w
Current Test,
to which the
marking shal
installation an

63.9 The rd
compliance o

63.10 Ifadi
the disposer,
equivalent stz

Exception: If 1
control assen
marking that

the installatio

63.11 Ifadi
two different
including ider
disposer uses

he rating of the fuse used in the short-circuit test of the motor-overload pra
Eposer.

ser that is tested in accordance with 37.1(b) or (c) shall be plainly-and perma
s: "If connected to a circuit protected by fuses, use time-delay fuses (or non
th this disposer," or with equivalent wording. If the current rating of the fuse us
Section 37, is greater than the minimum current rating of thexbranch circuit prg
disposer is connected as specified in the National Electrical Code , ANSI
specify the current rating of the fuse used. This marking shall be readily
d examination of field wiring connections.

quirements in 63.1 and 63.5 regarding thelocation of the marking do
the marking on the bottom or on the side of @disposer.

Sposer is intended to be used with a field-installed control assembly that is ng
the disposer shall be provided with a permanent marking that includes th
tement: "Use only with (manufacturer's name) (model or catalog number) cont

he installation instructions include the manufacturer's name and model or caté
blies for field installationin a disposer, then the disposer may be provided wit
hcludes the following or equivalent statement: "Use only with control assembl,
0 instructions.”

sposer can, be readily adapted upon installation for connection to a supply cird
voltages,<complete instructions for making the connections for the diffe
tification“of terminals, shall be included in the permanent marking of the d
amhattachment plug, instructions shall be provided to indicate the type of plu

the disposer i

tective device
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time-delay, as
ed for Starting
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rol assembly."

log number of
h a permanent
les specified in

uit of either of
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g to be used if

b reconnected for the alternate voltage.

63.12 A disposer having field-wiring terminals shall be marked:

a) "Use copper conductors only" if the terminal is to be connected to copper wire only.

b) "Use aluminum conductors only" if the terminal is to be connected to aluminum wire only.

c) "Use copper or aluminum conductors" or "Use copper, copper-clad aluminum, or aluminum
conductors" if the terminal is to be connected to either copper wire or aluminum wire only.

d) "Use copper-clad aluminum or copper conductors" if the terminal is to be connected to either
copper wire or copper-clad aluminum wire only.

63.13 A pressure wire connector intended for connection of an equipment-grounding conductor shall be
marked "G," "GR," "Ground," "Grounding," the grounding symbol illustrated in Figure 63.1, a marking
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adjacent to the pressure wire connector, a similar marking; or a marking on a wiring diagram provided on

the disposer.

Figure 63.1

Grounding symbol

63.14
power-supply

IEC417, Symbol 5079

If duripg the tests for Temperature Test, Section 39,%a terminal box or compartment intended for
connections attains a temperature higherthan 60°C (140°F), the disposer shall be plainly

and permanently marked with the following statement or the equivalent: "For supply connections, use

wires rated fof
shall be in acgc
connections a

notlessthan _ C(__ |

Table 63.1
Outlet-box marking

F)." The temaperature value to be used in the preceding statement
ordance with Table 63.1. The marking shall be located at or near the point where the supply
e to be made, so that it is readilyvisible during and after installation.

Temperature|attained in terminal box or compartment, Temperature marking,
°C| °F °C F
61-F5 142 - 167 75 167
76 — PO 168 — 194 90 194

63.15 A disposer that uses a thermal-overload relay incorporating a replaceable heater shall be marked
to indicate the heater required to protect the disposer.

63.16 A disposer that is acceptable only for installation with a nonmetal-enclosed wiring system shall be
marked to indicate that it shall be installed with such a wiring system. The marking shall be located so that
it is visible while power-supply connections to the disposer are being made.

63.17

If a manufacturer produces or assembles a disposer at more than one factory, each finished

disposer shall have a distinctive marking by which it is identified as the product of a particular factory.

63.18 A disposer provided with double insulation shall be permanently marked with the words " Double
Insulation — When servicing, use only identical replacement parts." The words "Double-Insulated" may be
used instead of "Double-Insulation."
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