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INTRODUCTION

1 Scope

1.1

These requirements cover trash compactors that are rated 250 V or less and intended for household

use to reduce the volume of waste prior to disposal; and that are intended to be employed in accordance
with the National Electrical Code, NFPA 70.

2 General

A component used wrth an appllance covered by th|s standard shaII comply wrth the standard or

g components

generally usgd in the products covered by this standard
Exception: Alcomponent is not required to comply with a specific requirement that:
a) Involves a feature or characteristic not required in the application~of the component in the
prodyct covered by this standard, or
b) Is superseded by a requirement in this standard.
2.2 A component shall be used in accordance with its rating established for the intended|conditions of
use.
2.3 Specifi¢ components are incomplete in constrdction features or restricted in | performance
capabilities. |Such components are intended for use»only under limited conditions, su¢h as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Values
approximate

4 Undated
41 In the

identified by
reference or

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

References

ollowing text; a requirement that applies only to a specific type of trash cor
a specific. reference in that requirement to the type involved. Absence of
use .of.the term appliance indicates that the requirement applies to all tras

xplanatory or

npactor is so
such specific
N compactors

covered by ttris standard unless the context indicates otherwise.

4.2 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.

5 Glossary
5.1

For the purpose of this standard the following definitions apply.

5.2 CONVERTIBLE APPLIANCE - A free-standing or portable appliance that is intended to be
converted to an undercounter or recessed appliance.

5.3 FREESTANDING APPLIANCE — An appliance that is not intended for attachment to the building
structure or to adjacent cabinets or appliances.
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5.4 LINE-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 250 V and having circuit
characteristics in excess of those of a low-voltage circuit.

5.5 LOW-VOLTAGE CIRCUIT - A circuit involving a peak open-circuit potential of not more than 42.4 V
supplied by a primary battery, by a Class 2 transformer, or by a combination of a transformer and a fixed
impedance that as a unit, complies with all performance requirements for a Class 2 transformer. A circuit
derived from a line-voltage circuit by connecting a resistance in series with the supply circuit as a means of
limiting the voltage and current, is not considered to be a low voltage circuit.

5.6 OPERATING CONTROL - Control, the operation of which starts or regulates the appliance during
normal operation.

Adapted by UL f
the International

5.7 PORTA

equivalent, and intended to be moved about.

5.8 PROTE
electric shock

Adapted by UL f
the International

5.9 RECES
both sides log

to permit location under a countertop.

5.10 SAFET
being relied u

Adapted by UL f
the International

511 TEMPE
a) Onl
b) Tha
512 TEMP

om IEC 60335-1 Ed. 5.1 b:2013 with permission of the American National Standards Institute (AN
Electrotechnical Commission. All rights reserved.

BLE APPLIANCE - A cord-connected appliance mounted on wheels, cas

CTIVE CONTROL — Control, the operation of which is intended to prevent th
, or injury to persons during normal or abnormal operation of the appliance.

om IEC 60335-1 Ed. 5.1 b:2013 with permission of the Americah National Standards Institute (AN
Flectrotechnical Commission. All rights reserved.

SED APPLIANCE — An appliance that is intended for installation and use with
ated adjacent to cabinets, walls, or other:appliances. A recessed appliance ma

Y CRITICAL FUNCTION (SCF).—Control, protection and monitoring functio
pon to reduce the risk of fire, electric shock or injury hazards.

om IEC 60335-1 Ed. 5.1 b:2013,with permission of the American National Standards Institute (AN
Flectrotechnical Commission. All'rights reserved.

FRATURE-LIMITING DEVICE — A device that functions:
y under conditions that produce abnormal temperatures; and

t is notintended to function during normal operation of the appliance.

FRATURE-REGULATING DEVICE — A device that:

Sl) on behalf of

ters, or the

e risk of fire,

Sl) on behalf of

the rear and
y be such as

ns which are

Sl) on behalf of

a) Regulates temperature; and

b) Functions during normal operation of the appliance.

5.13 TEMPERATURE-REGULATING AND -LIMITING (Combination) DEVICE — A device that functions

to:

a) Regulate the temperature under normal conditions of use; and

b) Limit abnormal temperatures that might result from conditions of abnormal operation of the
appliance.

5.14 UNDERCOUNTER APPLIANCE - An appliance intended for installation under a countertop, and
for attachment to the building structure or to adjacent cabinets, walls, or appliances.
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CONSTRUCTION

6 General

6.1 An appliance shall employ materials that are acceptable for the use.

7 Frame And Enclosure

7.1

An appliance shall be formed and assembled so that it will have the strength and rigidity necessary to

resist the abuses to which it may be subjected, without increasing a risk of fire, electric shock, or injury to
persons due to total or partial collapse with resulting reduction of spacings, loosening or displacement of

parts, or other-seriousdefects:
7.2 An appliance shall be provided with an enclosure of material acceptable for the applicgtion that shall
house all pafts that may present a risk of fire, electric shock, or injury to personscunder anly condition of
use.
7.3 Among|the factors to be taken into consideration when an enclosure is\being judged arg the:
a) Mechanical strength,
b) Repistance to impact,
c) Mojsture-absorptive properties,
d) Combustibility,
e) Repistance to corrosion, and
f) Registance to distortion at temperatdres to which the enclosure may be subjected guring normal
or abpormal use.
For a nonmetallic enclosure, all of these factors are to be considered with respect to thermal aging.
7.4 A cast-|or sheet-metal séction of an enclosure shall have a thickness not less than that specified in
Table 7.1.
Exception: An enclostife or part of an enclosure that complies with 32.6 — 32.8 is not required to comply
with this reqirement.
7.5 Electrical parts. ofan nppliannn shall be located or enclosed so that prnfnnfinn ngnincf unintentional

contact with uninsulated live parts and internal wiring will be provided.

7.6 The enclosure of an appliance shall be such as to prevent molten metal, burning insulation, flaming
particles, or the like from falling on combustible materials, including the surface upon which the appliance

is supported

and inside the compacting compartment.
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Table 7.1
Thickness of metal enclosure
Minimum thickness
At small, flat
unreinforced surfaces
and at surfaces of a
shape or size that At surfaces to which a At relatively large
provides adequate wiring system is to be unreinforced flat
Metal mechanical strength connected in the field surfaces

inch (mm) inch (mm) inch (mm)

Die-cast metal 3/64 (1.2) - 5/64 (2.0)

Cast malleableJHun 716 (WRJ) = 37132 (2.4)

Other cast metgl 3/32 (2.4) - 178 (3.2)

Uncoated shee} steel 0.026 (0.66) 0.032 (0.81) 0:026 (0.66)

Galvanized sheet steel 0.029 (0.74) 0.034 (0.86) 0.029 (0.74)

Nonferrous sheet metal other than copper 0.036 (0.91) 0.045 (1.14) 0.036 (0.91)

Copper 0.033 (0.84) 0.043 (1.09) 0.033 (0.84)
7.7 The requirement in 7.6 necessitates that a switch, a relay, a sglenoid, or the like, be completely and
individually enclosed except for terminals, unless it can be showndhat breakdown of the component would
not result in @ risk of fire, or unless there are no openings in.the enclosure through which molten metal,
burning insulation, flaming particles, or the like, can fall. See 48:1.1 and 48.1.2. It will also ngcessitate the

use of a barri

a) Ung

pr of noncombustible material:
er a motor unless:

1) The structural parts of the mofor or of the appliance provide the equivalg
barrier;

2) The protection provided’with the motor is such that no burning insulati
material falls to the surface that supports the appliance or into the compacting
when the motor is energized under each of the following fault conditions:

i) Open-main winding,
ii)Open auxiliary winding,

iif) Starting switch short-circuited, and

nt of such a

bn or molten
compartment

nd the rotor

iv) Capacitor of a permanent-split-capacitor motor short-circuited a

locked — the short-circuit is to be applied before the motor is energized; or

3) The motor is provided with a thermal motor protector — a protective device that is
sensitive to temperature and current — that will prevent the temperature of the motor

windings from exceeding:

i) 125°C (257°F) when the motor is running at the maximum load at
operate without causing the protector to cycle, and

ii) 150°C (302°F) with the rotor of the motor locked.

which it can

b) Under wire, unless its insulation is flame-retardant, such as neoprene- or thermoplastic-
insulated wires.
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7.8 The barrier mentioned in 7.7 shall be horizontal, shall be located as illustrated in Figure 7.1, and shall
have an area in accordance with that illustration. Openings for drainage, ventilation, and the like, may be
employed in the barrier provided such openings would not permit molten metal, burning insulation, or the
like to fall on combustible material.
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Figure 7.1

Location and extent of barrier

SA0604-1

NOTES -

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 which 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:

1) tangent to the component,
2) 5 degrees from the vertical, and

3) so oriented 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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8 Accessibility Of Uninsulated Live Parts And Film-Coated Wire

8.1

To reduce the likelihood of unintentional contact that may involve a risk of electric shock from an

uninsulated live part or film-coated wire, an opening in an enclosure shall comply with either (a) or (b).

a) For an opening that has a minor dimension (see 8.5) less than 1 inch (25.4 mm), such a part or

wire s

hall not be contacted by the probe illustrated in Figure 8.1.

b) For an opening that has a minor dimension of 1 inch (25.4 mm) or more, such a part or wire shall
be spaced from the opening as specified in Table 8.1.

Exception: A motor other than one used in a hand-supported portion of an appliance need not comply with

these requirg

8.2 Withre
the exception

a)An

b) An
wire i

8.3 The prg
depth that th
the opening
8.1 and Figu|

ments If it complies with the requirements in 8.2.

spect to a part or wire as mentioned in 8.1, in an integral enclosure of a moter as

to 8.1:
opening that has a minor dimension (see 8.5) less than 3/4-inch (1971 mm) is ad
1) Film-coated wire cannot be contacted by the probe illustrated in Figure 8.2;

2) In a directly accessible motor (see 8.6), an uninsulated live part cannot be
the probe illustrated in Figure 8.3; and

3) In an indirectly accessible motor (see 8.6),'an uninsulated live part cannot
by the probe illustrated in Figure 8.4.

5 spaced from the opening as specified,in Table 8.1.

b opening will permit, and shall’be rotated or angled before, during, and after ins

e 8.3 shall be applied in any possible configuration; and, if necessary, the conf

be changed fter insertion through 'the opening.

mentioned in

ceptable if:

contacted by

be contacted

opening that has a minor dimension of3/4-inch (19.1 mm) or more is acceptable if a part or

bes mentioned in 8.1 and 8.2 and’illustrated in Figure 8.1 — Figure 8.4 shall be applied to any

ertion through

fo any position that is necessary to examine the enclosure. The probes illustrated in Figure

guration shall
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Figure 8.1

Articulate probe with web stop
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Figure 8.2

Probe for film-coated wire

3/47 (19.1mm) DIA. —

—=— ANY CONVENIENT LENGTH

1/2” (12.7mm) DIA.

A

Vi

] —

PA140A

4"

(101.6mm)
1/4" (6:4mm) RAD.

Table 8.1

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

Minor dimension?® of opening Minimum distance from opening tq part
Inch (mm)° Inch (mm)°
3[4° (19.1) 4-1/2 (1114)

¢ (25.4) 6-1/2 (1p5)
1-1/4 (31.8) 7-1/2 (1p0)
1-11/2 (38.1) 12-1/2 (3118)
14/8 (47.6) 15-1/2 (3p4)
2448 {54-0 2 t444)
d 30 (762)

@ See 8.5.

® Between 3/4 in (19.1 mm) and 2-1/8 in (54.0 mm), interpolation is to be used to determine a value between values specified in

the table.

¢ Any dimension less than 1 in (25.4 mm) applies to a motor only.
4 More than 2-1/8 in (54.0 mm), but not more than 6 in (152 mm).
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Figure 8.3

International Electrotechnical Commission (IEC) articulate accessibility probe with stop plate

Stop plate
. A 180
80
‘ 60
! A30 B36°50' Cylindrical
N ! | | |
e ) et o=
NSV L U SR A2 N
A
10 At B-B
| @50/ SECTION
! . <—20—>
[ = C
\ ! Sgherical
AllfDimensions in O—f(— : o /
Millimeters gl @_ - w gz
C sgcTion &€
pal120-1 ||

All dimensions in|
Courtesy of IEC

millimeters

Figure 8.4

Probe for.uninsulated live parts

— ANY CONVENIENT LENGTH

1/2 INCH DIA.
3/4 INCH DIA. (12.7mm)

(19.1mm) X
7

A

PA130A

9/16 INCH(14‘3mm)4———

4 INCHES
(101.6mm)

NS

\ 3/16 INCH R
(4.8mm)
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8.4 The probes mentioned in 8.3 and 8.5 shall be used as measuring instruments to judge the
accessibility provided by an opening, and not as instruments to judge the strength of a material; they shall
be applied with the minimum force necessary to determine accessibility.

8.5 With reference to the requirements in 8.1 and 8.2, the minor dimension of an opening is the diameter
of the largest cylindrical probe having a hemispherical tip that can be inserted through the opening.

8.6 With reference to the requirements in 8.2, an indirectly accessible motor is a motor that is accessible
only by opening or removing a part of the outer enclosure, such as a guard or panel, that can be opened or
removed without using a tool, or is located at such a height or is otherwise guarded or enclosed so that it is
unlikely to be contacted. A directly accessible motor is a motor that can be contacted without opening or

removing an

part or is located so as to be accessible to contact

8.7 During
or 8.2, a paf
accessory, ta

8.8 With rg
additionally g

89 Inana
mm) diametg
with a force g

he examination of an appliance to determine whether it complies with the requir
t of the enclosure that may be opened or removed by the user without a tool
make an operating adjustment, or for other reasons) is to be opened)orremove

ference to the requirements in 8.1 and 8.2, insulated brush caps are not rg
nclosed.

bpliance, an opening as described in 8.10 that will nof\yermit the entrance of 4
r rod is acceptable if a probe as illustrated in Figure 8.5, when inserted throug
f51b (22.24 N) and any force less than 5 Ib, cannot'be made to:

a) Todich any uninsulated live part or film-coated wiring; or

b) De

form or relocate any dead metal part so.as to:

1) Permit the probe or dead metal part to touch an uninsulated live part
wiring; or

2) Reduce electrical spacings below the minimum acceptable value.

ements in 8.1
(to attach an
d.

bquired to be

1-inch (25.4-
h the opening

br film-coated
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Figure 8.5
Knife probe
a————— 5 INCHES (127mm) - ]
¢ 4 INCHES (101.6mm) —————==
"4 — — — — D)
< L—— 0.032 INCH (0.81mm)

L 1-1/4 INCHES (31.8mm)

PA220

r 5/8 INCH (15.9mm)

1/8 INCHCR (:5.2mm)7

L —
E—

! b 1t 302 (1/2 HARD)
STAINLESS STEEL

8.10 The requirement in 8.9 applies to an opening in:

a) The interior surfaces of the compacting compartment and door or door assembly that are
accessible when the loading door is open; and

b) Thqg following exteriof Surface with decorative parts in place:

1) For an under counter and a recessed appliance, the front and those portion$ of the sides
accessible-from the front when the appliance is installed in a simulated cabinjet enclosure
with a3/8-inch (9.5-mm) clearance between each side and the simulated enclopure.

2)\For any other appliance, the back, sides, and front.

Exception: The front of a rear-mounted control panel need not comply.

8.11 An enclosure of polymeric material shall comply with the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C. The polymeric enclosure material of an appliance intended for
installation in a garage shall be subjected to the Cold Impact Test at 0 +2°C. See also 60.2.

9 Overload-Protective Devices

9.1 An overcurrent- or thermal-protective device acceptable for the application shall be provided as part
of an appliance.

9.2 A protective device, the intended functioning of which requires replacement or resetting, shall be in a
readily accessible location.
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Exception No. 1: This requirement does not apply to an appliance that complies with all applicable
requirements in this standard with the protective device, such as a supplementary fuse, shunted out of the
circuit.

Exception No. 2: This requirement does not apply to a protective device that is located where the user
would not typically know of the device because of its location and reference to the device is not included in
the operating instructions for the appliance.

9.3 A protective device shall be inaccessible from outside the appliance without opening a door or cover,
and resetting shall not require exposure of normally protected or enclosed live parts.

Excepﬁon: The npnr::fing handle of a circuit hrn::l/ar; the npar:aﬁng hutton of a m::nually oberable motor

protector, an
9.4 Adoor

to any overld
to open the o

9.5 Means

shall fit tightly.

10 Mechar]

10.1 An ap

0 similar parts may project outside the enclosure.

br cover of an enclosure shall be hinged or attached in an equivalent manner if if
ad protective device, the intended functioning of which requires renewal, or if if
over in connection with the normal operation of the protective device:!

shall be provided for holding a door or cover over a fuseholder closed, and the

ical Assembly

bliance shall be assembled so that it will not be*adversely affected by the vibra

operation. Brush caps shall be tightly threaded or otherwisé intended to prevent loosening.

10.2 A swi
securely, ang

fch, a lampholder, a motor-attachment plug, and similar components shall
shall be prevented from turning or-shifting. See 10.3.

Exception N

. 1: The requirement that.a-switch be prevented from turning may be waived if

following conditions are met:

a) T

switc
of the
b) Th

c) Sp

switch is a plunger.or other type that does not tend to rotate when operat
is considered to be subject to forces that tend to rotate the switch during inten
switch;

b means_0fmounting the switch makes it unlikely that operation of the switch wil

hcings.are not reduced below the minimum acceptable values if the switch does

gives access
is necessary

door or cover

ion of normal

be mounted

all four of the

bd — a toggle
Hed operation

loosen it;

rotate; and

d) Int

P=s

a. aA-an fion ~Ff L1 witahjia s oa han L aa narathar fhon - v3 oY ) £
nmuacyu UpCraltvurt Urirre osvwitUrT 1o Uy rrreoriarnodrimiedarto 1atrrer uidrmr uinmcout CUTNrMnavt

y persons.

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

10.3 The means for preventing the turning mentioned in 10.2 is to consist of more than friction between
surfaces — for example, a properly applied lock washer, is an acceptable means for preventing a small
stem-mounted switch or other device having a single-hole mounting means from turning.

11 Protection Against Corrosion

11.1  All surfaces of iron and steel parts shall be protected against corrosion by enameling, galvanizing,
plating, or other acceptable means.
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Exception No. 1: This requirement does not apply to bearings, balance weights, laminations, or minor
parts of iron or steel, such as washers or screws.

Exception No. 2: This requirement does not apply to other parts of iron or steel if corrosion of such parts
would not be likely to result in a risk of fire, electric shock, or injury to persons.

12 Power-Supply Connections
12.1 Cord-connected appliances

12.1.1 Cords and plugs

12111 A |Lower-supply cord or cord set of a cord-connected appliance shall include avL equipment-
grounding copductor and shall terminate in a grounding attachment plug.

12.1.1.2 The attachment plug of an appliance intended to be connected to a nominal 120 YV circuit, and
employing devices required to be connected to a specific supply conductor as‘specified in 19.2 and 22.1
shall be a polgrized type. The connections to the attachment plug shall be innaccordance with Figure 12.1.
The polarity idlentification of the supply cord shall be in accordance with Table 12.1. See 59 4.
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Figure 12.1

Connections to attachment plugs

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING — TYPE
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH INSULATION HAVING A
R GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE 9

CTOR)

GROUNDED (UNIDENTIFIED CONDU

CONDUCTOR INTENDED . T© BE GROUNDED
(IDENTIFIED CONDUCTOR)P

CONNECTIONS OF CORD CONDUCTQRS TO POLARIZED
ATTACHMENT PLUG (FACE OF .PEUG REPRESENTED)

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUYCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB10( (IDENTIFIED CONDUCTOR)®

NOTES -
2 In the above illustration, the blade to which the green conductor is connected may have a U-shape instead of a circular cross

section.
b Signifies a conductor identified in accordance with Table 12.1.
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12.1.1.3 A flexible cord shall be Type SE, SEO, SJ, SJE, SJEO, SJO, SJT, SJTO, SITOO, S, SO, SO0,
SP-3, SPE-3, SPT-3, ST, STO, or STOO, except that a portable appliance shall not employ Types SP-3,
SPE-3, and SPT-3 cord.

12.1.1.4 A flexible cord may be permanently attached to an appliance or may be a separate cord set with
acceptable means for connection to the appliance.

12.1.1.5 For a freestanding, portable, or convertible appliance the flexible cord shall not be less than 6 ft
(1.83 m) long measured from the face of the attachment plug to the point of entry into the appliance. A
convertible appliance shall be provided with a means to comply with 12.1.1.6 after conversion.

Table 12.1
Polarity identification of flexible cords

Acceptable combinations

Method of iflentification Conductor intended to be grounded® All'other conductdrs?
Solid white or gray — without tracer Solid coloer other than white or gray — without
Color of braids pn individual tracer
conductors Color other than white or gray — with tracer in | Solid\color other than white or dray — without
braid tracer
Color of insulation on individual Solid white or gray® Solid color other than white or dray
conductors Solid light blue® Solid color other than light blue| white, or gray
Color of separafors Solid white or gray® Solid color other than white or dray
Tin or other white metallic coatingon-all No tin or other white metallic caating on the
strands of the conductor® strands of the conductor

Other means - - -
A stripe, ridge, or groove onsthe exterior

surface of the cord®
& A conductor fihished to show a green color with or without one or more yellow stripes or tracers is to be used only s an
equipment-groynding conductor. See 23.3 and Figure 12:1.

® The grounded (identified) conductor is the neutralstipply conductor.
¢ Only for cords} other than Types SP-3, SPE-8.ahd SPT-3, having no braid on any individual conductor.
9 For jacketed dords.

€ Only for cords|{having insulation on the)individual conductors integral with the jacket, such as Types SP-3, SPE-3 gnd SPT-3.

12.1.1.6 For a cord-connéected undercounter or recessed appliance:

a) Thq flexible'cord shall be 3 — 4 ft (0.91 — 1.22 m) long measured from the face of the attachment
plug tg the\point of attachment or entry to the appliance,

b) Installation instructions shall specify the location of the wall receptacle; and

c) A means shall be provided to secure the flexible cord to the appliance so that the cord will not be
damaged during installation or removal.

12.1.1.7 A portable compactor shall not employ an angled attachment plug.

12.1.1.8 The ampacity of the cord and the current rating of the fittings for an appliance rated 15 A or less
shall not be less than that of the appliance. For an appliance rated more than 15 A, the ampacity of the
cord shall not be less than the current rating of the appliance; and the current rating of the attachment plug
shall not be less than 125 percent of the current rating of the appliance. The attachment plug shall have a
voltage rating not less than the rated voltage of the appliance.
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12.1.1.9 An appliance that can be adapted for use on two or more different values of voltage by field
alteration of internal connections shall be provided with an attachment plug that is acceptable for the
voltage for which the appliance is connected when shipped from the factory. See 55.4.

12.1.1.10 An appliance intended for use with a detachable cord set shall not be provided with terminal
pins that will accommodate a standard flatiron or appliance plug.

12.1.1.11 An appliance that is required to employ a polarized attachment plug as specified in 12.1.1.2,
and that is provided with a detachable cord set as specified in 12.1.1.10 shall also employ an appliance
connector of the polarized type.

12.1.1.12 Means—shall-be prr\\lidnrl 7Y prn\lnnf 2 floaxihle cord from. hning pllchnrl into—an app"ance
through the dord-entry hole when such displacement results in:

a) Supjecting the cord to mechanical damage,
b) Exposing the cord to a temperature higher than that for which the cord’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 determing compliance, the cord shall be tested in accordance with Push-Back Relief, 45.3
12.1.2 Strain relief

12.1.2.1 Stfain relief shall be provided to reduce,the likelihood of mechanical stress or twisting on the
flexible cord peing transmitted to a terminal, a splice, or interior wiring. See 45.2.1.

12.1.2.2 A strain-relief clamp shall be constructed so that it will not damage the cord.
12.1.3 Bushings

12.1.3.1 THe edges of a bushing or entry hole for the power-supply cord shall be smooth gnd free from
burrs, fins, and sharp edges.

12.1.3.2 If jan insulating bushing provided where the power-supply cord enters the enclosure is of
material othgr than ceramic, phenolic, cold-molded composition, fiber, or other material that has been
investigated fandyfound to be acceptable for the application, the hole in the metal in which the bushing is
mounted sh fins;

12.2 Permanently connected appliances

12.2.1 General

12.2.1.1  An undercounter appliance and any appliance intended to be fastened or fixed in position shall
have provision for connection to a wiring system in accordance with the National Electrical Code, NFPA

70.

Exception: A built-in appliance that is provided with an acceptable power-supply cord need not have such
provision.
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12.2.2 Field-wiring compartments

12.2.21 A field-wiring compartment in which power-supply connections are to be made shall be located
so that these connections may be readily inspected after the appliance has been installed as intended.

12.2.2.2 The requirement in 12.2.2.1 necessitates that the field-wiring compartment be located so that it
will be accessible without moving the appliance after installation.

12.2.2.3 A field-wiring compartment that is not a part of the enclosure of the appliance shall be complete,
and shall enclose all field-wiring terminals and all splices to be made in the field. Openings for ventilation

shall not be located in the bottom or sides of the compartment.

12.2.24 Af
appliance so

12.2.3 Fielg
12.2.31 Ag

conductors h
acceptable le

12.2.3.2 A fleld-wiring terminal is considered to be a terminakio Which a wire may be con

field, unless
soldering lug
part of the ap

12.2.3.3 An
shall be proy
equipment-gr|

12.2.34 Al
than the wire

12235 At

of securing @ conductor of ‘the size acceptable for the application, in accordance with

Electrical Cog

12.2.3.6 An

eld-wiring compartment intended for connection of a supply raceway shall be at
As to be prevented from turning.

-wiring terminals and leads

ermanently connected appliance shall be provided with wiring.terminals for the
aving an ampacity acceptable for the appliance; or the @ppliance shall be [
ads for such connection.

he wire and a means of making the connection, such as a pressure termin
soldered loop, crimped eyelet, and the like, factory-assembled to the wire, are
bliance.

appliance equipped with terminals .or’leads for field connection of power-suppl
ided with a terminal or lead that-is located in the field-wiring area for conn
bunding conductor. See 12.2.34'and 12.2.3.5.

pad intended for field connection of an equipment-grounding conductor shall n
that should be connected o it in accordance with the National Electrical Code, N

erminal intended ‘only for connection of an equipment-grounding conductor sha

e, NFPA 70:

appliance intended to be adapted upon installation for either of two different su

— for example,

which the ap

120 V, 2—W|re or 120/240 V, 3-wire — shaII be provided W|th a termlnal block

tached to the

tonnection of
rovided with

hected in the
Al connector,
provided as

y conductors
ection of an

bt be smaller
FPA 70.

Il be capable
the National

bply voltages
or board on

connections other than at the terminal block or board.

efnal wiring or

12.2.3.7 A wiring terminal shall be provided with an acceptable pressure terminal connector securely
fastened in place— for example, firmly bolted, or held by a screw.

Exception: A wire-binding screw may be employed at a wiring terminal intended to accommodate a 10
AWG (53 mm?) or smaller conductor if upturned lugs or the equivalent are provided to hold the wire in

position.

12.2.3.8 A wiring terminal shall be prevented from turning.

12.2.3.9 The free length of a lead inside an outlet box or wiring compartment shall be 6 inches (152 mm)

or more if the

lead is intended for field connection to an external circuit.
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Exception: A lead may be less than 6 inches (152 mm) long if it is evident that the use of a longer lead
might result in a risk of fire or electric shock.

12.2.3.10 A wire-binding screw at a field-wiring terminal shall not be smaller than 10 AWG.

Exception: An 8 AWG screw may be used at a terminal intended only for the connection of a 14 AWG (2.1
mm?) conductor.

12.2.3.11

A wire-binding screw shall thread into metal.

12.2.3.12 A terminal plate tapped for a wire-binding screw shall be of metal not less than 0.050 inches

(1.27 mm) th

Exception: A
equivalent m

12.2.3.13 A
metal extrud

12.2.3.14 U
indicated in 1

12.2.4 Ider

12.2.4.1 Ar
employing a
device other
identified for
shall be the
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control witho

12242 A
with a metal
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plate not less than 0.030 inches (0.76 mm) thick is acceptable if the tapped th
echanical strength.

terminal plate formed from stock having the thickness specifiednin 12.2.3.12
pd at the tapped hole to provide two full threads for the binding.screw.

pturned lugs or a cupped washer shall be capable of retaining a supply conduc|
2.2.3.1 under the head of the screw or washer.

tification

appliance intended for permanent connéction to a grounded power-supply g
amp- or element-holder of the screw-shell type, a single-pole switch or overcurr
than an automatic control without.a marked off position, shall have one ter

bne that is electrically connected:to screw shells of lamp- or element-holders, a
O single-pole switch or single=pole overcurrent-protective device other than
Lt a marked off position.

erminal intended for:connection of a grounded power-supply conductor shall b
substantially white/in color and shall be readily distinguishable from the other
ication of that terminal shall be clearly shown in some other manner, such as o
m.

ead for-connection of a grounded power-supply conductor shall have a white
readily distinguishable from the other leads.

reads provide
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tor of the size

onductor and

ent protective
minal or lead

connection of the grounded conductor of the supply circuit. The identified tefminal or lead
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an automatic
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or gray color

12.2.4.4 A lead for connection to an ungrounded power supply conductor shall be identified by any color
other than white, gray or green with or without yellow stripes.

12.2.4.5 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.

12.2.4.6 The requirements in 12.2.4.3 — 12.2.4.5 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.

12.2.4.7 A wire-binding screw intended for the connection of a field connected equipment-grounding
conductor shall have a green-colored head that is hexagonal, slotted, or both. A pressure wire connector
intended for connection of such a conductor shall be plainly identified, by being marked "G," "GR," "GND,"
"Ground," "Grounding," or the like; or by a marking on a wiring diagram provided on the appliance. The
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wire-binding screw or pressure wire connector shall be located so that it is unlikely to be removed during
normal servicing of the appliance.

13 Live Parts

13.1 A current-carrying part shall be silver, copper, a copper alloy, or other material acceptable for the
application.

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

a) The temperature of which is more than 100°C (212°F) during normal operation;

b) Within a motor or associated governor; or

c) If agceptable in accordance with 2.1. Unplated iron or steel is not acceptable:

Stainless ste¢l and other corrosion-resistant alloys may be used for current-carrying parts fegardless of
temperature.

13.3 Anunipsulated live part shall be secured to the base or mounting surface so that it will pe prevented
from turning qgr shifting in position if such motion might result in a reduction of spacings below the minimum
acceptable values.

13.4 Friction alone between surfaces is not acceptable as a\eans to prevent shifting or tufning of a live
part. A propefly applied lock washer is acceptable.

14 Separatjon of Circuits

14.1 Conduftors of circuits operating at different potentials shall be reliably separated frofn each other
unless they afe each provided with insulation acceptable for the highest potential involved.

14.2 An insuylated conductor shall be.réliably retained so that it cannot contact an uninsulated live part of
a circuit operating at a different potential.

14.3 In a compartment that is intended for the field installation of conductors, and that contgins provision
for connection of Class 2.0r'Class 3 circuit conductors, and Class 1, power, or lighting circuit ¢gonductors, a
barrier shall be provided-to separate the conductors of the different circuits, or the arrangement of the
compartment|shall be_such that a minimum spacing of 1/4-inch (6.4 mm) can be maintained|between the
conductors of the different circuits including the conductors to be installed in the field.

15 Internal Wiring
15.1 The internal wiring and connections between parts of an appliance shall be protected or enclosed.

15.2 Internal wiring is considered to be all interconnecting wiring beyond the point where the power-
supply cord of a cord-connected appliance enters the enclosure, or beyond field-wiring terminals or leads
for power-supply connection of a fixed appliance, even though some of such wiring may not be completely
enclosed and even though some of it may be flexible cord. The protection of insulated wiring required by
15.1 is considered to exist if, when judged as though it were film-coated wire, the wiring would be
acceptable in accordance with 8.1. Internal wiring not so protected may be accepted if it is secured within
the enclosure so that it is unlikely to be subjected to stress or mechanical damage.
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15.3 Unless it is to be judged as an uninsulated live part, insulated internal wiring, including a grounding
conductor, shall consist of wire of a type or types that are acceptable for the application, when considered

with respect to:

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

b) Exposure to moisture; and

c) The temperature, voltage, and other conditions of service to which the wiring may be subjected.

15.4 Thermoplastic, neoprene, or rubber-insulated wire used for internal wiring shall be standard building
wire or acceptable appliance wiring material and shall comply with Table 15.1.

15.5 Wiringd
other agents

15.6 A hole
appliance sh
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fed wires may be bunched and passed through a single-opening in a metal v

shall be protected from sharp edges, including screw threads, burrs, fins, moyv
that may abrade the insulation on conductors.

through which insulated wires pass in a sheet-metal wall within the_overall er
all be provided with a smooth, rounded bushing; or shall havesmooth, rour
 the wires may bear, to prevent abrasion of the insulation.

ices and connections shall be mechanically secure and shall provide relig

ered connection shall be made mechanically secure before being soldered.

to prevent it from becoming looséned due to vibration if such loosening might g
reducing spacings, or otherwise resulting in a risk of fire, electric shock, or injury

pen-end spade lug is not acceptable unless additional means — such as a Ig
s on the tang of thetlug — are provided to hold the lug in place should the wire-
e loosened.

ice shall be-provided with insulation equivalent to that on the wires involved if p
een the splice and other metal parts may not be maintained.

ation consisting of two layers of friction tape, of two layers of thermoplastic t4

ng parts, and

closure of an
ded surfaces

all within the

ble electrical

the screw or

ermit parts to
to persons.

ck washer or
binding screw

ermanence of

pe, or of one

layer of friction tape wrapped over one Tayer of rubber tape is acceptable on a splice. In determining if
splice insulation consisting of coated-fabric, thermoplastic, or other tubing is acceptable, consideration is
to be given to such factors as dielectric properties, heat-resistant and moisture-resistant characteristics,
and the like. Thermoplastic tape wrapped over a sharp edge is not acceptable. An insulated splicing
device is acceptable within the limits of its voltage and temperature ratings.

15.14 The means of connecting stranded internal wiring to a wire-binding screw shall be such that loose
strands of wire cannot contact other live parts not always of the same polarity as the wire or contact dead
metal parts. This may be accomplished by using pressure terminal connectors, soldering lugs, crimped
eyelets, soldering all strands of the wire together, or other reliable means.
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Table 15.1

Characteristics of internal wiring

Nominal wall thickness of Nominal thickness of braid or
insulation Braid or jacket jacket
Insulation Inch (mm) required Inch (mm)
Thermoplastic or neoprene 1/322 (0.8) No? - -
Rubber 1/320 (0.8) Yes® 1/64° (0.4)
Cross-linked synthetic polymer 1/64 (0.4) No - -

thick.

b For heat-resis
required.

& The wall thickness may be not less than 1/64-inch (0.4 mm) if the wire is provided with a braid or jacket not less than 1/64-inch

d no braid is
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support for |
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protected so
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n between current-carrying parts or as motor windings, shall be terminated at ¢
table for the combination of metals involved at the connection poini.

feference to 15.15 a wire-binding screw or a pressure wiré connector used as
be acceptable for use with aluminum under the conditions involved —
heat cycling, vibration, and the like.

hinal 0.110-, 0.125-, 0.187-, 0.205-, or 0.250-in-wide quick-connect terminal sha
for Electrical Quick Connect Terminals, UL 310. Other sizes of quick-connect tg

erature rises. All tests are to be conducted’in accordance with UL 310.

Ilating washer, bushing, and the like, and a base or support for the mounting
moisture-resistant matérial — such as porcelain, phenolic or cold-molded co

to which it will be stibjected under conditions of actual use.

uch as for
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or example,
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ng material i$.to be judged with respect to its acceptability for the application. M
e molded compounds, and certain refractory materials are usually acceptabl
ve parts;) and some other materials that are not acceptable for general

xide,“may be accepted if used in conjunction with other insulating materials or i

necessary to

hatymechanical damage and the absorption of moisture are prevented. If an in

as the sole
se, such as
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strength, dielectric strength, insulation resistance, heat-resistant qualities, the degree to which it is
enclosed or protected, and any other features that have a bearing on the risk of fire, electric shock, and
injury to persons involved, in conjunction with the conditions of normal service.

16.3 A screw or other fastening used to mount or support a small, fragile, insulating part shall not be so
tight as to crack or break such a part because of expansion and contraction. Generally, such a part shall
be slightly loose.

16.4 Ordinary vulcanized fiber may be used for an insulating bushing, a washer, a separator, and a
barrier, but not as the sole support for uninsulated live parts where shrinkage, current leakage, or warpage
may introduce a risk of fire, electric shock, or injury to persons. Thermoplastic materials generally are not
considered to be acceptable for the sole support of uninsulated live parts, but may be employed if
investigated and found to be acceptable for the application.
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16.5 A small molded part, such as a terminal block, shall have mechanical strength and rigidity

necessary to
17 Acousti

17.1

withstand the stresses of normal service.

cal And Thermal Insulation

so as to make contact with an uninsulated live part.

Combustible or electrically conductive acoustical and heat-insulating material shall not be located

17.2 Mineral-wool thermal insulation shall not contact an uninsulated live part if it contains conductive
impurities such as slag that may introduce a risk of fire, electric shock, or injury to persons.
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Il be impregnated or otherwise treated to prevent the absorption of moisture.

application of requirements based on horsepower to a motor not rated in horse
f the appropriate table in the National Electrical Code, NFPA 70, that gives the
sepower and full-load currents for motors. For an appliance incorporating two of
zes, the spacings inside each motorcare to be judged on the basis of the size
ings elsewhere in the appliance are‘to be judged on the basis of the size of the
ce.

motor in an appliance shall be provided with overload protection consisting

ermal protection (complying with the applicable requirements in the Standard
cted Motors, UL 1004-3.

ption No.<1:~'If the time required to operate a manually reset protective devid
5 of operation is longer than the time that the appliance is likely to be operate
he number of operations of the device for the temperature test under locked-ro
e\less than 10 cycles but shall not be less than 4 cycles.

br shall be acceptable for the application and shall be capable of handling,the’loads described

sembled in a

pnally treated
re-absorptive

power, use is
relationships
more motors
of that motor,
largest motor

bf one of the

for Thermally

e through 10
' during each
for conditions

Exception No. 2: A motor intended to move air only, by means of an air-moving fan that is integrally
attached, keyed, or otherwise fixed to the motor, is required to have locked-rotor protection only.

Exception No. 3: A shaded-pole motor with a 2:1 or smaller ratio between locked-rotor and no-load
currents and a 1 A or smaller difference between no-load and locked-rotor currents is required to
have locked-rotor protection only.

b) Impedance protection complying with the applicable requirements in the Standard for
Impedance Protected Motors, UL 1004-2, when the motor is tested in the appliance under locked-
rotor conditions.

c) Other protection that is shown by test to be equivalent to that described in (a).
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d) Motors employing electronic protection complying with the Standard for Electronically Protected
Motors, UL 1004-7, or evaluated in accordance with the tests of the Standard for Thermally
Protected Motors, UL 1004-3 and Abnormal Operation and Fault Tests, Supplement SA.

e) With respect to Item (d), thermally motor protectors in direct contact with motor windings and

intended for direct control of the motor supply are outside the scope of Abnormal O

peration and

Fault Tests, Supplement SA, even if they incorporate one or more electronic components. See

SA1.3.
19 Switches

19.1

A switch shall be acceptable for the application, and shall have a current and voltage rating not less

than of the load that it controls when the appliance is operated normally.

19.2 In an appliance rated 125 or 125/250 V (3-wire) or less, a switch or an overcurrent-prot
of the single pole type other than an automatic control without a marked off position, such as
device inhergnt in a motor, shall be electrically connected to a terminal or lead intended for
an ungroundgd conductor of the supply circuit.

19.3
device shall

such as a flug
is not less thg

In applying the requirements in 19.1 to a switching device copfrolling a motor, the
ot be less than the rating of the motor. See 46.1. A switch that controls an in
rescent-lamp ballast or a transformer, is ordinarily acceptable without test if the
n twice the rated full-load current of the ballast or.transformer.

19.4 A swit
normal use.

h shall be located or protected so that it wilh;not be exposed to mechanical dg

19.5 A swit
acceptable fo

h that controls a medium-base lampholder of other than a pilot or indicating
I use with tungsten-filament lamps,

19.6 A manually operable motor-contiol-switch shall be provided in a portable appliance
motor rated njore than 1/3 hp. See 184.

20 Controls
20.1

General

20.1.1 Components;-wiring, printed wiring assemblies, insulating material, potting materials
and associated. circuitry employed in controls, shall be investigated and found accept

ective device
a protective
onnection to

rating of the
ductive load,
current rating

mage during

ight shall be

employing a

and the like,
able for the

application inLa
shock, and injury to p

20.1.2 Controls shall be so located or protected such that they are not subjected to mechan
excessive moisture, or excessive collection of lint.

20.1.3 The operating mechanism of controls shall not subject electrical parts to undue strain

20.1.4 Electronic circuits that manage a SCF shall be:

fire, electric

ical damage,

a) Reliable as defined as being able to maintain the SCF in the event of single defined component

faults; and

b) Not susceptible to electromagnetic environmental stresses encountered in the anticipated

environments where the appliance will operate.
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20.2 Operating controls

20.2.1 An operating control shall comply with the requirements in:
a) Evaluation of Electronic Circuits, Supplement SA; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, UL 60730-1 and any applicable Part 2.

20.2.2 The cycle selection control, temperature-regulating devices, and any control not relied upon to
provide a required SCF are considered to be an operating control and are tested and evaluated as an
operating control, in accordance with the applicable requirements in Evaluation of Electronic Circuits,
Supplement BA.

20.2.3 The|minimum test parameters for the evaluation of an operating control that is evaluated to the
Standard for|Automatic Electrical Controls for Household and Similar Use, Part 1: General Requirements,
UL 60730-1 &nd any applicable Part 2, are specified in Table 20.1.

Table 20.1
Operating control correlation table

Information Operating‘control requirement

FMEA Conduct a failure-mode and effect analysis (FMEA) to identify componjents the failure
of which may result in a risk’effire, electric shock, or injury to persons

Operating amiient Determine in accordancewith the Temperature Test, Section 42, of thg appliance

Endurance tes}ing 6,000 cycles, exceptia temperature-regulating thermostat is to be opefated for
100,000 cycles

Overvoltage category Overvoltage Category I

Pollution degrge See 264

20.3 Contrpls That Manage Safety Critical Functions (protective controls)

20.3.1 A cantrol that manages.a SCF shall comply with the protective control requirements |n:
a) Evaluation of Electronic Circuits, Supplement SA; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requjrements, UL 60730-1, and any applicable Part 2 for a Protective Control.

20.3.2 Controls that manage a SCF shall also be evaluated for reliability in accordance with the
requirements in:

a) Evaluation of Electronic Circuits, Supplement SA; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
Requirements, UL 60730-1 and any applicable Part 2.

20.3.3 Electronic motor protection shall be evaluated in accordance with 18.5(d).

20.3.4 Controls that manage a SCF, that do not rely on software as a protective component, shall comply
with the requirements specified in 20.3.2, except for Controls using software as specified in Clause
H.11.12, of the Standard for Automatic Electrical Controls for Household and Similar Use, Part 1: General
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Requirements, UL 60730-1. If software is relied upon to perform the protective control function, it shall be
considered Software Class B, as indicated in Table 20.2.

Table 20.2
Protective control correlation table

Information

Protective control requirement

FMEA

Conduct a failure-mode and effect analysis (FMEA) to identify component

protective function continues to operate as intended

may result in a risk of fire, electric shock or injury to persons and to confirm the

failures which

Operating ambient

Determine in accordance with the Temperature Test, Section 42

immunity to cor]

Endurance test|ng 100,000 cycles
Overvoltage cajegory Overvoltage Category I
Pollution degre¢ See 26.4
Radio-frequendy electromagnetic field | Test Level 3

ducted disturbances

Radio-frequeng
immunity to rad
fields

y electromagnetic field
ated electromagnetic

Field strength of 3 V/im

Fast transient b

ursts Test Level 3 applied for 1 minute in each pOlarity

Surge immunity

Installation Class 3

Electrostatic dis

charge Severity Level 3

Thermal cycling

14 days, assumed temperature range: 10.0 +2 °C to the operating ambier]

—

Software class

Software Class B (See 20:84

20.3.5 Ake
overload pro
devices, or a
shall be con
accordance W

20.3.6 The
that is evalu
General Re

20.4 Tempe

20.4.1 A tern

i)

-lock control or start-stop switch (see”Controls, 33.1), interlock (see Interlocks,
tection, temperature-limiting devices, combination temperature-regulating
ny other control relied upon. for’'compliance with abnormal operation testing

ith the applicable requirements in Evaluation of Electronic Circuits, Supplement

minimum test parameters for the evaluation of a protective control that manage
ed to the Standard for Automatic Electrical Controls for Household and Similar
irements, UL\60730-1 and any applicable Part 2, are specified in Table 20.2.

rature-regulating and temperature-limiting devices

nperature sensing device, such as a positive temperature coefficient (PTC) the

33.2), motor
and  -limiting
requirements

bidered a control that manages a SCF and shall be tested and evaluated as a SCF, in

SA.

s a SCF and
Use, Part 1:

mistor and a

negative temperature coefficient (NTC) thermistor, that is used in combination with an electronic control
and that together with the control manages a SCF shall comply with the Standard for Thermistor-Type
Devices, UL 1434.

20.4.2 Protective temperature sensing controls shall have cut-in and cut-out temperatures that do not:

a) Deviate from the manufacturer’s specified limits in the as-received condition by more than either
6°C or 5 percent, whichever is greater; and

b) Drift from the temperatures measured in the as-received condition by more than either 6°C or 5
percent, whichever is greater, after being subjected to the specified number of cycles in
accordance with Table 20.2 and, for electronic protective controls, the Electromagnetic
Compatibility (EMC) Requirements — Immunity Tests, Section H.26 of the Standard for Automatic
Electrical Controls for Household and Similar Use, Part 1: General Requirements, UL 60730-1.
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20.4.3 With respect to 20.4.2, if a manufacturer declares a tighter tolerance, the deviation and drift shall
remain within the manufacturer’s declared values.

21 Capacitors

21.1 A capacitor provided as a part of a capacitor motor and a capacitor connected across the line —
such as a capacitor for radio-interference elimination — shall be housed within an enclosure or container
that will protect the plates against mechanical damage and that will prevent the emission of flame or
molten material resulting from breakdown of the capacitor. The construction shall comply with one of the

following:

a) The container shall be of sheet steel not less than 0.020 inches (0.51 mm) thick or shall be

constfucted to afford equivalent protection;
b) A |capacitor having a sheet-steel container thinner than 0.020 inches(0.51 mm) or other
acceptable material shall be mounted in an enclosure that houses other parts of the @appliance and

that ig

c) Th
provig
Speci

d) Th

an o
shall

21.2 Undern

medium more combustible than askarel shall not-fesult in a risk of fire or electric shock

constructed

21.3 Acap
Capacitors,
medium.

acceptable for the enclosure of live parts;

b individual enclosure of an electrolytic capacitor with means for venting may
e protection against mechanical damage only, and no,minimum enclosure
ied; or

b individual enclosure of an electrolytic capacitor notjprovided with means for ve

ening more than 1/16-inch (1.6 mm) wide betweéen the capacitor enclosure g
comply with the requirement in 48.2.1, and no minimum enclosure thickness is s

both normal and abnormal conditions*of use, a capacitor employing a lig

o reduce the likelihood of expelling the'dielectric medium.

hcitor that complies with the requirements for protected oil-filled capacitors in the
UL 810, is considered to-be-constructed to reduce the likelihood of expelling

22 Lamphd

221 Thes
that is intend

blders

rew shell of.an Edison-base lampholder in an appliance shall be connected t
d to be-cannected to the grounded conductor of the power-supply circuit.

22.2 Alamphelder shall be such or so mstalled that umnsulated live parts other than a screy

be such as to
thickness is

nting and with
nd the motor
becified.

uid dielectric

and shall be

Standard for

the dielectric

b a conductor

v shell will not

be exposed O

Exception: The requirement does not apply if it is necessary to dismantle the appliance or remove a cover
plate or other part by means of a tool in order to remove or replace a lamp.

23 Grounding

23.1 All exposed dead metal parts and all dead metal parts within the enclosure that are exposed to
contact during any servicing operation, including maintenance and repair, and that may become energized
shall be reliably connected to:

a) The equipment-grounding terminal or lead and the point to which the power-supply wiring
system will be connected in an appliance having provision for permanent connection to the supply.

b) The equipment-grounding conductor of the power-supply cord in a cord-connected appliance.
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Exception: This requirement does not apply to a double-insulated appliance. See 24.2.

23.2 With reference to the requirements in 23.1, the following dead metal parts are not considered likely
to become energized:

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

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

2) Electrically isolated from all electrical components.

canized fiber,
not less than

c) A pgnel or a cover that does not enclose uninsulated live parts and is glé€ctrically |solated from
other ¢lectrical components.

d) Cores and assembly screws of a relay, a solenoid, and the like.

23.3 An eqdipment-grounding conductor of a flexible cord shall be:
a) Finished to show a green color with or without one or more yellow stripes;
b) Connected to the grounding blade of an attachment-plug of the grounding type; and

c) Connected to dead metal parts specified in 23.1. The connection shall be made by means of a
screw|not likely to be removed during ordinary*servicing not involving the power-supply cord, or by
other feliable means. Solder alone is not acceptable for making this connection.

23.4 An appliance provided with a power-supply cord and an attachment plug for conngction to the
power supply[shall have an equipment-grounding conductor. See 23.3.

Exception: This requirement does'not apply to a portable appliance provided with an acceptable system of
double insulafion as specified inf24.1.

24 Double Insulation

241 An appliancemnay be provided with an acceptable system of double insulation in accpordance with
the applicable equirements in the Standard for Double Insulation Systems for Use [In Electrical
Equipment, UL 4097, in place of a means for grounding

24.2 An appliance provided with an acceptable system of double insulation shall not be provided with a
means for grounding.

25 Spacings

25.1 Spacings at field-wiring terminals shall not be less than the values specified in Table 25.1. See
12.2.3.2 and 25.5.

25.2 The spacing between uninsulated live parts of opposite polarity, and between an uninsulated live
part and a dead metal part, shall not be less than the value specified in Table 25.2. If an uninsulated live
part is not rigidly fixed in position, by means other than friction between surfaces, or if a movable dead part
is in proximity to an uninsulated live part, the construction shall be such that the minimum acceptable
spacings will be maintained. See 25.5.
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Exception No. 1: The spacing requirements given in Table 25.2 do not necessarily apply to the inherent
spacings of a component of the appliance, such as a snap switch. Such spacings are to comply with the
requirements for the component in question if they are less than the values specified in Table 25.2.

Exception No. 2: At closed-in points, such as the screw-and-washer construction of an insulated terminal
mounted in metal, a spacing of not less than 3/64-inch (1.2 mm) is acceptable.

Exception No. 3: Within a thermostat, except at contacts, the spacing between uninsulated live parts on
opposite sides of the contacts may be not less than 1/32-inch (0.8 mm) through air and 3/64-inch (1.2 mm)
over the surface of insulating material if the construction is such that the spacings will be permanently
maintained.

Table 25.1
Spacings at field-wiring terminals

Minimum spacings

Between fielfl-wiring terminals of opposite polarity, and between a field-wiring

tgrminal and a dead metal part other than the enclosure Between a field-wiringfterminal and

the enclosure — through air or over
Through air Over surface surface

Inch (mm) Inch (mm) Inch (mm)

1/4 (6.4) 3/8 (9.5) 112 (12.7)

25.3 Film-coated wire is regarded as an uninsulated live_part when spacings are being congidered.

25.4 The spacings for a motor shall comply with the spacing requirements in the Standarg for Rotating
Electrical Machines — General Requirements, UL.1004-1.

25.5 At terminal screws and studs to which connection may be made in the field by wire connectors,
eyelets, and the like as described in 12:2.3:2, spacings shall not be less than those specified in Table 25.2
with the conrjectors, eyelets, and the (ike in such position that minimum spacings — opposite polarity and to
dead metal { exist.

Table 25.2
Spacings at other than field-wiring terminals

Minimum spacings?
Anappliance employing a motor having a diameter | An appliance employing a motor haviing a diameter
of 7 inches or less® of more than 7 inches!]
Potential Over surface Through air Over surface Through air
involved, in
volts Inch (mm) Inch (mm) Inch (mm) Inch (mm)
0-125 3/32¢ (2.4)° 3/32° (2.4) 1/4¢ (6.4)° 1/89 (3.2)¢
126 — 250 3/32 (2.4)° 3/32 (2.4)° 1/49 (6.4)° 1/49 (6.4)
@ Metric equivalents of the dimensions in this table are:
Inches Millimeters
116 1.6
3/32 24
1/8 3.2
1/4 6.4

Table 25.2 Continued on Next Page
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Table 25.2 Continued

Minimum spacings?

An appliance employing a motor having a diameter
of 7 inches or less®

An appliance employing a motor havi
of more than 7 inches®

ng a diameter

surface and thrt
acceptable.

_ Potential Over surface Through air Over surface Through air
involved, in
volts Inch (mm) Inch (mm) Inch (mm) Inch (mm)
7 178

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

¢ For an appliance employing only motors rated 1/3 hp or less, these spacings may be not less than 1/16-inch (1.6 mm).

4 Film-coated wfrefsTonsideredto e anm unmsutated five part HoweveT, a spacing of ot fess tham 3732- e (22,

bugh air between film-coated wire, rigidly supported and held in place on a coil, and a dead metal pa

m) over
[t is

256 Anins
shall not be Iq

ilating liner or barrier of vulcanized fiber or similar material employéed in placs
ss than 1/32-inch (0.8 mm) thick and shall be so located or of such material tha

adversely affg¢cted by arcing.

Exception: Fi
not less than

25.7 Al uni

of spacings
[ it will not be

ber not less than 1/64-inch (0.4 mm) thick may be used if_conjunction with an air spacing of

60 percent of the spacing required for air alone.

hsulated live parts connected to different line- or\low-voltage circuits shall be

one another as though they were parts of opposite polarity,in accordance with the requiren

and shall be i

25.8 The sp
metal that ma

26 Alternat

26.1 As an

nvestigated on the basis of the highest voltage involved.

acing between uninsulated live partsiof opposite polarity and between such p3
y be grounded in service is not speeified for parts of low-voltage circuits.

ve Spacings-Clearances And Creepage Distances

blternative to the spacing requirements specified in Spacings, Section 25, spad

in accordancg with the requireménts in the Standard for Insulation Coordination Including Clg

Creepage Dig
a) Bet

b) Bet

tances for Electrical Equipment, UL 840, except:
veen field wiring terminals; and

veen uninsulated current-carrying parts and a metal enclosure.

Coordination

Includlng Clearances and Creepage Dlstances for Electncal Equment UL 840

spaced from
nents in 25.2

rts and dead

ings shall be
arances and

for Insulation

26.3 Printed wiring boards constructed of Type XXXP, XXXPC, G-10, FR-2, FR-3, FR-4, FR-5, CEM-1,
CEM-3, GPO-2, or GPO-3 industrial laminates in accordance with the Standard for Polymeric Materials —
Industrial Laminates, Filament Wound Tubing, Vulcanized Fiber, and Materials Used in Printed Wiring
Boards, UL 746E, shall be considered to have a minimum comparative tracking index of 100, as specified
in the Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A.

26.4 The internal microenvironment of the enclosure shall be considered Pollution Degree 2 as specified
in the Standard for Insulation Coordination Including Clearances and Creepage Distances for Electrical
Equipment, UL 840, unless steps have been taken to achieve Pollution Degree 1 at a creepage distance
by encapsulation or hermetic sealing. For printed wiring boards, coatings may be used to achieve Pollution
Degree 1 provided that the coating satisfies the performance criteria specified in the Standard Insulation
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Coordination Including Clearances and Creepage Distances for Electrical Equipment, UL 840, and is used
within the approved thickness.

26.5 With respect to 26.4, Pollution Degree 1 is considered an environment where no pollution or only
dry, nonconductive pollution occurs. The pollution has no influence.

26.6 With respect to 26.4, Pollution degree 2 is considered an environment where normally only
nonconductive pollution occurs, except occasionally a temporary conductivity caused by condensation is
to be expected.

26.7 In order to evaluate clearances where the levels of overvoltage are controlled, control of

overvoltage s

al part of the

appliance. ecified in the
Standard fof Insulation Coordination Including Clearances and Creepage Distances [for Electrical
Equipment, WL 840.

26.8 An oVervoltage control having exposed low-voltage outputs shall be provided with a mechanism to

indicate the

a)M

b) Hg

Stang
Equip
with (

27 Field-A

271 Therg
appliance for

27.2 An ap
constructed
persons.

27.3 Accep
intended to b

alfunction of the overvoltage-protective control or system where the control out
be contacted during normal operation or user servicing; and

ve clearances between the low-voltage circuit and *an overvoltage as sp§
ard for Insulation Coordination Including Clearances and Creepage Distances
ment, UL 840, and protected line-voltage circuits that have been evaluated i
learance B requirements as specified in UL 840.

tached Accessories

quirements in 27.2 — 27.6 apply to accessories intended for installation on or co
the purpose of modifying or supplementing the functions of the appliance or acd

pliance having provision for the use of accessories to be attached in the
50 that the use of these accessories will not introduce a risk of fire, electric shoq

table receptacles and plug-in connectors shall be provided for the installation of
e installed by the operator.

27.4 Termi

T

accessory infended to be installed by qualified personnel.

als.innan appliance and wire connectors are an acceptable means for the ins

huts:

beified in the
for Electrical
h accordance

nnected to an
essory.

field shall be
k, or injury to

an accessory

allation of an

27.5 An installation that necessitates field rearrangement of components or wiring, cutting or splicing of
wiring, or soldering of connections is not acceptable.

27.6 An accessory is to be tested and trial-installed to determine whether its installation is feasible,
whether the instructions are detailed and correct, and whether use of the accessory introduces a risk of
fire, electric shock, or injury to persons.

PROTECTION AGAINST RISK OF INJURY TO PERSONS

28 Scope

28.1

operation of which may involve a risk of injury to persons.

This section gives the requirements for construction and performance for an appliance the
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28.2 During the examination of an appliance with respect to a risk of injury to persons, the general
requirements for such features as materials, enclosures, guards, and the like, will be applied along with
appropriate requirements for tests, construction, markings, guards, and the like, that may apply to an
appliance. The requirements specified in this standard apply to appliances of common construction.
Specific features that are not contemplated will be given appropriate consideration. A specific requirement
pertaining to one type of appliance takes precedence over the requirements specified in General, Section
29.

29 General

29.1 If the operation and maintenance of an appliance by the user involves a risk of injury to persons,
protection shall be provided to reduce the likelihood of such a risk

29.2 With reference to the requirement in 29.1, consideration shall be given to reasonably foreseeable
misuse of the|appliance.

30 Sharp Efiges

30.1 An endlosure, a frame, a guard, a handle, or the like shall not be sufficiently sharp to cause a risk of

injury to persons in normal maintenance or use.

30.2 Whenqg
not sufficient|
Tests for Sha
31 Compad
31.1 The c(
opening prov
moving parts
the door has

31.2 With r

ver referee measurements are necessary to detefmine that a part as mention
y sharp to constitute a risk of injury to persons,\the method described in the
pness of Edges on Equipment, UL 1439, is to*be’employed.

ting Space

mpacting action shall be totally enclosed within the appliance. A door, dra
ding access to the compacting:cempartment shall be interlocked so as to stop ¢
that may cause injury to persons within 5 seconds if the moving part can be cg
been opened 2 inches (50.8:mm) or less. See 31.2.

eference to 31.1, feran opening having a minor dimension less than 1 inch

ed in 30.1 is
Standard for

ver, or other
ompletely all
ntacted after

contact with p moving part that) may cause injury to persons is to be determined by usi
illustrated in Fi
opening to a

Table 31.1
Distance from opening to moving part
Minor dimension of opening Minimum distance from opening to moving part
inch (mm) inch (mm)
1 (25.4) 6-1/2 (165)
1-1/2 (38.1) 10-1/2 (267)
2 (50.8) 14-1/2 (368)

31.3 The volume of the waste compacting chamber shall not exceed 2 ft (0.057 m®).
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Exception: The volume of the waste compacting chamber may exceed 2 f& (0.057 mm®) when a
removable waste container is not in place if an interlock is provided to prevent operation of the compactor
when the container is not in place or if the waste compacting space is divided into sections that do not
exceed 2 ft2 (0.057 mm®) of an unobstructed or occupiable space. Consideration will be given to container

holding brackets, shelves, or the like that will effectively reduce the volume.

32 Enclosure And Guards

32.1 Apart

capable of creating a risk of injury to persons shall be enclosed or guarded.

32.2 With reference to 32.1 a part presenting a risk of injury to persons shall be considered acceptably

if it dswithin the enclosure or casina of the annliance and cannot he caontacted
guarded fif it g pp
illustrated in Figure 8.1.

Exception N¢
not used in é
by the probe

Exception Ng
to perform th

32.3 During
32.2, a part
make an ope

Exception: A
55.19.

324 The m
result in a ris
conditions.

32.5 The reg
be a risk of in

32.6 A part
impact test d
to persons is|

hand-supported portion of an appliance is acceptable if a moving part cannot
illustrated in Figure 8.4.

. 2: This requirement does not apply to a part or portion of apart that is necess
e work function need not be enclosed but, when necessary)guarding shall be pr

the examination of an appliance to determine whether it complies with the re
bf the enclosure that may be removed without the ‘use of a tool (to attach an
rating adjustment, or for other reasons) is to be epened or removed.

part need not be opened or removed provided the appliance is marked in ac

aterial of a part — an enclosure,-frame, guard, or the like — the deterioration o
k of injury to persons, shall have such properties as to meet the demand of exp

quirement in 32.4 applies to those portions of a part adjacent to moving parts
jury to persons,

escribedtin 32.7 without being affected to the extent that a moving part that ma
exposed.

ith the probe

. 1: This requirement does not apply to an opening in the integral enclosure of § motor that is

be contacted
arily exposed
bvided.

guirements in
accessory, to

tordance with

f which might
ected loading

considered to

as mentioned in 32.4 or portion of a part as specified in 32.5 shall withstand the applicable

cause injury

Exception: T

O TR 4+ A, PEV-C - R 3 oart-that v H with-tha-racirananiajn 72l
o TCYUITCTITCTIU UUTO TTUL G’J'le U apdrtiurat CUITIipneS Wil tric 1eyYuirerireTins mr 1

7.4

32.7 A smooth steel sphere 2 inches (50.8 mm) in diameter and weighing approximately 1.18 Ib (535 g)
is to be allowed to fall vertically from rest through a distance of 51 inches (1.30 m) to strike the part under
test. For a part not able to be struck from above by a free-falling sphere, the sphere is to be suspended by
a cord and allowed to fall as a pendulum through a vertical distance of 51 inches (1.30 m).

32.8 Following the impact test described in 32.7, the probe illustrated in Figure 8.1 is to be used to
determine whether a moving part that may cause injury to persons is exposed so as to present such a risk.
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33 Interlocks And Controls
33.1 Controls

33.1.1 A compactor shall be equipped with a key-lock switch having a removable key or the equivalent to
prevent unauthorized use.

33.1.2 The drive mechanism shall be capable of being stopped by the key lock, or a stop-start switch.

33.1.3 Once stopped, the ram shall retract upon restarting if it has traveled more than 1 inch (25.4 mm)
from the fully retracted position or if the door cannot be opened.

33.1.4 If thg ram can be operated by an override switch after an interlock has stopped the ram, upon
restarting, th¢ ram shall retract if it has traveled more than 1 inch (25.4 mm) from\the fully retracted
position.

33.2 Interlocks

33.2.1  An interlock is a device or arrangement by which the functiof of one part is controlled by the
functioning offanother.

33.2.2 The Jactuator of an interlock switch shall be located“or protected so that it cannot be easily
defeated.

33.2.3 Anirterlock is considered to comply with the réquirement in 33.2.2 if it cannot be defeated by use
of the probe Jllustrated in Figure 8.1 or if another acceptable arrangement of the interlock for system of
interlocks is provided.

33.2.4 An interlock shall not be capable_of being defeated by material or trash accumulatipn that could
occur in normal use.

33.25 Ope1ation of an interlockn normal use shall not inconvenience the operator so as {o encourage
deliberate defeat of the interlock.

33.2.6 Unlegs known to‘be acceptable for 100,000 cycles of operation, an interlock shiall withstand
100,000 cycles of operation controlling a load no less severe than it controls in the appliange, and shall
function normjally upan completion of the test.

33.2.7 If anjautomatically reset protective device is employed in an appliance, automatic regtarting of the
motor shall not result in a risk of injury.

33.2.8 The requirement in 33.2.7 necessitates the use of an interlock if moving parts or the like may
cause a risk of injury to persons upon automatic restarting of the motor.

34 Temperatures

34.1 During the temperature test, the temperatures of a surface that may be contacted by the user shall
not be more than the value specified in Table 34.1. If the test is conducted at a room temperature of other
than 25°C (77°F), the results are to be corrected to that temperature.


https://ulnorm.com/api/?name=UL 1086 2022.pdf

MAY 27, 2022

UL 1086

41

Table 34.1
Surface temperatures

Maximum temperature

Composition of surface?

Metallic Nonmetallic
Degree Degree
Location (o3 F C F

A handle or knob that is grasped for lifting or holding 50 122 60 140

A handle or a knob that is contacted, but does not involve lifting or 60 140 85 185

holding; and other surfaces subject to contact in operation and user

maintenance ]

@ A handle, a khob, or the like, made of a material other than metal that is plated or clad with metal having a thickneps of 0.005

inches (0.13 mm) or less is considered to be a nonmetallic part.
35 Stability
35.1  When|subjected to the Stability Tests, Section 51, an appliance shalknot overturn and ghall return to
its normal at{rest position.
Exception: This requirement does not apply to an undercounter appliance.
36 Aeroso| Containers And Deodorizers
36.1 An aefosol container provided in or recommended for use in an appliance shall be |ocated in the
appliance softhat it is not subject to heating.
36.2 An agrosol container is considered o comply with the requirements in 36.1 if| the average
temperature |of the container does not exceed 8.9°C (16°F) above room ambient during the temperature
test.
36.3 A deodorizer provided in or recommended for use in an appliance shall be of a type for which
marking and(labeling to conform'to the Federal Hazardous Substances Act — Public Law (86-613)— is not
required.
PERFORMANCE
37 Genera
37.1 Unless otherwise specified, all tests are to be conducted with the appliance connected to a source

of supply of rated frequency and of maximum rated voltage except that the voltage is to be 120 V for an
appliance rated between 110 and 120 V, and is to be 240 V for an appliance rated between 220 and 240 V.

38 Leakage Current Test

38.1

shall not be more than:

a)0.5
b) 0.7

mA for a portable appliance — see 5.4, and

5 mA for a stationary appliance.

The leakage current of a cord-connected appliance when tested in accordance with 38.3 — 38.7
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38.2 Leakage current refers to all currents, including capacitively coupled currents, that may be
conveyed between exposed conductive surfaces of an appliance and ground or other exposed conductive
surfaces of an appliance.

38.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible and from one surface to another where simultaneously accessible. Parts
are considered to be exposed surfaces unless guarded by an enclosure that provides protection against a
risk of electric shock as defined in Accessibility of Uninsulated Live Parts and Film-Coated Wire, Section 8.
Surfaces are considered to be simultaneously accessible if they can be readily contacted by one or both
hands of a person at the same time. These measurements do not apply to terminals operating at voltages

that are considered not to present a risk of electric shock.

384 Ifaco
leakage curre
surface. If thq
surface. The

385 Them
instrument is
same numeri

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

a) The
MF.

b) The
voltag

c) Ov

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

of a1
maA, th

nductive surface other than metal is used for the enclosure or part of the e
nt is to be measured using metal foil having an area of 10 cm x 20 cm|in cor
surface has an area less than 10 cm x 20 cm, the metal foil is to bethe sam
metal foil is not to remain in place long enough to affect the temperature of the aj

pbasurement circuit for leakage current is to be as illustrated in Figure 38.1. The n
defined in (a) — (¢). The meter that is actually used for a measurement need onl
cal value for a particular measurement as would the/defined instrument. The

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

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

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

b00-ohm resistor shunted-by’a 0.15-uF capacitor to 1500 Q. At an indication g
e measurement is not toshave an error of more than 5 percent at 60 Hz.

nclosure, the
tact with the
e size as the
bpliance.

neasurement
indicate the
meter used

ance of 0.15

waveform of

a frequency
e impedance
f 0.5 or 0.75
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Figure 38.1

Leakage-current measurement circuit

PRODUCT

SANER=

GR
S1 q INSULATING
—— TABLE
GROUNDED SUPPLY CONDUCTOR B
Product intended for connection to a 120-volt power supply, as illustrated above.
- S92 PRODUCT METER
P 2oy B A
2407 = 89 ==
& 120V L
= GR
S1 > % INSULATING
TABLE
GROUNDED SUPPLY CONDUCTOR B
Product intended for connection to a 3-wire, grounded neutral power supply, as illustrated above.
——h S2 GR
- KP % / PRODUCT METER
? 120V A
240V <—1 st o) g — e
‘ 120V —|_o_|_o/o_| —
=
= = | |NsutaTing
TABLE
GROUNDED SUPPLY CONDUCTOR B

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

LC300J

NOTES -

A: Probe with shielded lead.
B: Separated and used as clip when measuring currents from one part of product to another.
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38.6 Unless the meter is being used to measure leakage from one part of an appliance to another, the
meter is to be connected between the accessible parts and the grounded supply conductor.

38.7 A sample of the appliance is to be tested for leakage current starting with the as received condition
— as received being without prior energization except as may occur as part of the production-line testing —
but with the grounding conductor open at the attachment plug. The supply voltage is to be adjusted to the
voltage specified in 37.1. The test sequence, with reference to the measuring circuit— Figure 38.1 —is to be

as follows:

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

their o

b) Sw|
curren
devics

c) Thg

to be ysed in determining this measurement. Thermal stabilization is+{o be obtained by

in the

38.8 Norma

without interrliption for other tests. With the concurrence of those)concerned, the leakage cur

be interrupteg
39 Continu

39.1 There
appliance, an

39.2 With rq
unacceptable
more than 12

metal part in {he grounding circuit,'and the resulting drop in potential is to be measured betwe

points. The re
amperes pas
included in th

40 Current

40.1 When

perating positions.

tch S1 is then to be closed energizing the appliance, and within 5 seconds;
t is to be measured using both positions of switch S2, and with the applian
s in all their operating positions.

leakage current is to be monitored until thermal stabilization. Both ‘positions of §

hormal temperature test.

ly the complete leakage current test program as described in 38.7, is to b

for the purpose of conducting other nondestructive tests.
jty Test Of Grounding Circuit

Sistance between the point of connection of the equipment-grounding means, at
d any point in the grounding circuit-shall not be more than 0.1 ohm.

ference to 39.1, the resistance may be determined by any convenient method
results are obtained, an-altérnating current of at least 20 A from a source of

sistance in ohms(is)to be determined by dividing the drop in potential in volts by
5ing between the' two points. The grounding conductor of a power-supply corg
s measurement.

Input Test

the leakage
ce switching

witch S2 are
operation as

e conducted

rent test may

or within the

. However, if
supply of not

V is to be passed from*the point of connection of the equipment-grounding means to the

en these two
the current in
is not to be

onnected to a circuit h:\\/ing rated ‘Frnqnnnr\y and the maximum rated \/nl’rs\gc

specified in

40.2 and operated as described in 42.2, the input to an appliance shall not be more than:

a) For

b) For

an appliance having a single current rating, 110 percent of the rated value.
an appliance having a dual current rating,

1) Current input to the motor, 110 percent of the motor current rating, and

2) Current input to the load other than the motor, 105 percent of the rating of that load.

40.2 For an appliance having a single voltage rating, such as 115 V, maximum rated voltage is
considered to be that single value of voltage. If the rating is specified in terms of a range of voltages, such
as 110 — 120 V, maximum rated voltage is considered to be the highest value of the range.
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40.3 The requirement in 40.1 applies to the maximum current measured excluding the interval of time
from 2 seconds before to 2 seconds after the reversal of the ram at the compacting end of the operational

cycle.
4

41.1

Starting Current Test

An appliance other than as described in 41.2 shall start and operate as intended on a circuit

protected by an ordinary — not a time-delay — fuse having a current rating corresponding to that of the
branch circuit to which the appliance should be connected.

Exception: The requirement does not apply if:

a) Th

b) Th

41.2 An ap

intended on
branch circui

41.3
three times,
started unde

full speed ar

In ate

b appliance will start and operate as intended on a circuit protected by a time-de

b appliance is marked in accordance with 55.7.

pliance that would be connected to 15- or 20-A branch circuit Shall start an
h circuit protected by a time-delay fuse having an ampere rating corresponding
.

st to determine whether an appliance complies with the requirement in 41.1, it ig

- conditions representing the normal operating cycle and load, and is to be allow
d then to come to rest between successive statts. Performance is unaccepta

ay fuse, and

d operate as
to that of the

to be started

with the appliance at room temperature at the beginning of the test. Each motor is to be

ed to come to
ble if the fuse

opens, or anjoverload protector provided as part of the appliance trips.
42 Temperpture Test
42.1 When|tested as described in 42.2 — 42-11, an appliance shall not attain a temperaturg at any point

sufficiently h

to exceed the temperature rises specified.in Table 42.1.

42.2 Thea

under each (¢

the next seri

b) Wi

direction within 1 inch (25.4 mm) of its maximum travel.

a) WiThout simufated trash load.

gh to constitute a risk of fire, to adversely affect any materials employed in the

ppliance is to be operated for six consecutive cycles with a 5-second interval be
f the following load conditions and the motor be allowed to cool to room temps
s of six operations:

th a simulated load of plastic foam blocks; or a load that would cause the r3

appliance, or

fween cycles,
rature before

m to reverse

42.3 All values for temperature rises in Table 42.1 are based on an assumed ambient temperature of
25°C (77°F). However, tests may be conducted at any ambient temperature within the range of 20 — 40°C
(68 — 104°F); or they may be conducted at an ambient temperature of 10 — 20°C (50 — 68°F) with the
concurrence of those concerned.

42.4 If an appliance employs a component or circuit, such as a ready light, that can remain continuously
energized, the component is to be operated until constant temperatures are attained.

42.5 A temperature is considered to be constant when three successive readings taken at intervals of 10
percent of the previously elapsed duration of the test, but not less than 5-minute intervals, indicate no
change.
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Table 42.1
Maximum acceptable temperature rises
Degrees
Materials and components Cc F
1. Varnished-cloth insulation 60 108
2. Fuses 65 117
3. Fiber employed as electrical insulation 65 117
4. Wood or other combustible material, including the surfaces of the walls of the test 65 117
alcove; and a surface upon which a permanently connected, convertible or a cord-
connected undercounter appliance may be mounted in service; and surfaces that
may be adjacent to the appliance when so mounted
5. Any point within a terminal box or wiring compartment of a permanently connected 35 63
applianck in which field-installed conductors are to be connected
6. Class 105 (A) insulation systems on coil windings of an alternating-current motor
having aldiameter of more than 7 inches (178 mm), of a direct-current motor, and a
universal motor®®:
A. Infan open motor:
Thermocouple method 65 117
Resistance method 75 135
B. In fa totally enclosed motor:
Thermocouple method 70 126
Resistance method 80 144
7. Class 105 (A) insulation systems on coil windings of an alternating-current motor
having aldiameter of 7 inches (178 mm) or less, but not including-a universal motor,
and on g vibrator coil®®:
A. Infan open motor and on a vibrator coil:
Thermocouple or resistance method 75 135
B. In fa totally enclosed motor:
Thermocouple or resistance methed 80 144
8. Class 130 (B) insulation systems, except-as specified in items 13 and 142
Thermocouple method 85 153
Resistance method 105 189
9. Phenolid composition employed as electrical insulation or as a part the deterioration 125 225
which wéuld result in,a¥isk of fire or electric shock®
10.  Rubber-|or thermoplastic-insulated wire and cord®®¢ 35 63
11.  Capacitqr:
Elettrolytic' 40 72
Other types? 65 117
12.  Class 105 (A) insulation systems on windings of a relay, a solenoid, and the like®:
Thermocouple method 65 117
Resistance method 85 153
13.  Class 130 (B) insulation systems on coil windings of an alternating-current motor
having a frame diameter of more than 7 inches (178 mm), of a direct-current motor,
and a universal motor®®:
A. In an open motor:
Thermocouple method 85 153
Resistance method 95 171

B. In a totally enclosed motor:

Table 42.1 Continued on Next Page
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Table 42.1 Continued

Degrees
Materials and components Cc F
Thermocouple method 90 162
Resistance method 100 180
14.  Class B 130 (B) insulation systems on coil windings of an alternating-current motor
having a diameter of 7 inches (178 mm) or less, but not including a universal motor®®:
A In an open motor:
Thermocouple or resistance method 95 171
B. In a totally enclosed motor:
Thermocouple or resistance method 100 180
15.  Sealing|compound"”

@ On the surfade of an insulated coil where the temperature is affected by an external source of heat, the.temperature rise
measured by g thermocouple may be higher than the specified maximum, if the temperature rise of the,coil, as megsured by the
resistance method, is not more than that specified in the table. The additional acceptable temperature rises above the values
specified are:

ltem Temperature
Part A c-f items 6 and 7 5°C (9°F)
8 20°C (36°F)
12 15°C (27°F)
Part A df items 13 and 14 10°C (185F)
See 42.6.

b See note® to [rable 25.2.

¢ The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds thpt have been
investigated and found to be acceptable for a higher temperature.

4 Rubber-insulfited conductors within a Class 105 (A) insulated motor and rubber-insulated motor leads, may be supjected to a
temperature rige of more than 35°C (63°F), provided that-an acceptable braid is employed on the conductors. Howgver, this does
not apply to th¢rmoplastic-insulated wires or cords.

¢ A short length of rubber- or thermoplastic-insulated flexible cord exposed to a temperature of more than 60°C (140°F), such as at
terminals, is adceptable if supplementary heat-resistant insulation of adequate dielectric strength is employed on the individual
conductors of the cord to protect the appliance against deterioration of the conductor insulation.

fFor an electrdlytic capacitor that is physically integral with or attached to a motor, the temperature rise on insulatin material
integral with the capacitor enclosure may be not more than 65°C (117°F).

9 A capacitor that operates at a'temperature rise of more than 65°C (117°F) may be judged on the basis of its markg¢d temperature
limit.
P The maximurh sealing €ompound temperature when corrected to a 25°C (77°F) ambient temperature, is 15°C (27FF) less than

the softening point ofithe,compound as determined by the Test Method for Softening Point of Resins Derived from Naval Stores by
Ring-and-Ball Apparatus, ASTM E28.

42.6 A thermocouple is to be used to determine 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 on the outer surface of a wrap that is not more than 1/32-inch (0.8 mm) thick and consists of
cotton, paper, rayon, or the like, but not of asbestos or similar thermal insulation. The change-of-resistance
method is to be used if the thermocouple measurement cannot be conducted in accordance with the
foregoing considerations. For a thermocouple-measured temperature of a coil as mentioned in items 6, 7,
8, 12, 13, and 14 of Table 42.1, the thermocouple is to be mounted on the integrally applied insulation on
the conductor.

42.7 In using the resistance method, the windings are to be at room temperature at the start of the test.
The temperature rise of a winding is to be calculated from the formula:
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R
At=—(k+ 1)~ (k+1,)

in which:
At is the temperature rise in °C;
R is resistance of the coil at the end of the test in ohms;
r is resistance of the coil at the beginning of the test in ohms;

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

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

k is 2] e constant k

for oth

4.5 for copper, 225.0 for vertical conductor grade (EC) aluminum. Values of th
er grades must be determined.

it should be
tion with the
D AWG (0.05
uipment is to

bcouples are to consist of wires not larger than 24 AWG (0.24. mm?). However|
nen thermocouples are used in the determination of temperatures in conneg
ctrical devices, it is common practice to employ thermocouples consisting of 3
| constantan wires and a potentiometer-type indicatingdnstrument; and such eq
ever referee temperature measurements by thermoceuples are necessary.

42.8 Therm
noted that w
heating of ele
mm?) iron an
be used wher

42.9 An appliance is to be mounted in an enclosure of nominal 3/8-inch thick, black-painted plywood,
consisting of|a bottom, a back, and two sides; the enclosure is to include a top for an yndercounter,
recessed or [convertible appliance. Each of these “areas is to be in as intimate contact with the
corresponding surface of the appliance as the configuration of the latter permits. Temperatufes are to be
measured at points on each of these enclosing surfaces.

42.10 If the of the cord is

to be unreeleq

appliance incorporates a reelfor the power-supply cord, one third of the length
j for the temperature test.

42.11 A mofor-protective device shall not operate during the normal temperature test.

43 Dielectric Voltage-Withstand Test

43.1 An apq z essentially

liance shall withstand for 1 minute without breakdown the application of a 60-H

sinusoidal po
for a test on

fential-between live parts and dead metal parts, and between live parts of opp
b _capacitor used for radio-interference elimination or arc-suppression, with the

osite polarity
appliance at

the maximu

npnrnfing fnmpnrnfnrn reached in normaluse. The test pnfnnfinl shall be:

a) One thousand volts for an appliance employing a motor rated 1/2 hp or less. See 1

8.4.

b) One thousand volts plus twice rated voltage for an appliance employing a motor rated more than
1/2 hp. See 18.4.

43.2 If internal wiring or connections are subject to motion during normal use of the appliance — for
example, a wire running from the stationary portion of the enclosure to the access door, or a brush-and-
slip ring connection of a cord reel — the parts involved are to be moved through three or more cycles of
operation while the test potential is being applied.

43.3 To determine if an appliance complies with the requirement in 43.1, the appliance is to be tested
using a 500-VA or larger capacity transformer, the output voltage of which can be varied. The applied
potential is to be increased from zero to the required test value, and is to be held at that value for 1 minute.
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The increase in potential is to be at a substantially uniform rate and as rapid as is consistent with correct
indication of its value by a voltmeter.

44 Moisture Resistance Test
441 Humidity

4411 A cord-connected appliance rated for a nominal 240 V or less supply shall comply with the
requirements for Leakage Current Test, Section 38, following conditioning for 48 hours in moist air having
a relative humidity of 88 +2 percent at a room temperature of 32 +2°C (90 +4°F).

a) The_appliance is to be at a temperature just above the test chamber temperatyre when it is
placefl in the humidity chamber.

b) The appliance is to remain in the humidity chamber for 48 hours.

c) Following this exposure, while still in the test chamber, the sample is te-bé tested unenergized as
indicdted in 38.5(a).

d) The sample is then to be tested energized as indicated in 38.5.(b) and (c), except that the test
may pe discontinued when the leakage current has stabilized)'or decreased. This| test may be
conducted in the humidity chamber or immediately after the’sample has been remgved from the
humigity chamber.

44.2 Watern spillage

44.2.1 To determine whether a small quantity of liquid that may be placed in the waste [receptacle or
spilled or dripped onto the top, the front, the door,©r'the door assembly of an appliance will fesult in a risk
of electric shpck when the appliance is conditioned as described in 44.2.3:

a) Nqg obvious wetting that will adversely affect any electrical component shall be ljkely to occur
during any conditioning, see 44:2.2; and

b) The appliance:
1) Shall comply‘with the dielectric voltage-withstand requirements in 43.1; and

2) Shall,-iwhen evaluated using the method described in 38.3 — 38.6, not hgve a leakage
current-of more than 5.0 mA.

44.2.2 Obvjous wettlng signifies Wettmg by a stream spray, or dripping of water on the cdmponent that
will be repeate Jeach test, but does not s nvetting by random drops of at may wet the
component by chance

44.2.3 To determine whether an appliance complies with the requirements in 44.2.1, the appliance is to
be installed in accordance with the manufacturer's instructions. The appliance is to be leveled and 200
cm?® (12.2 in®) of a test solution of salt water (1/2 gram of NaCl per liter of distilled water) is to be poured
into the area under consideration; or poured onto the appliance in such a manner that the water will run
into the area under consideration. The water is to be poured from a height of 6 in (152 mm), and within a 2-
second interval. Both during and after conditioning, the appliance is to be tested for compliance with
44.2.1(b)(2), and after conditioning, it is to be tested for compliance with the remaining items of 44.2.1. If
the location of two or more areas or openings is such that one spillage would normally reach both, it may
not be necessary to subject each to a separate test.

Exception: A rear-mounted console on the top of a portable appliance need not be subjected to the
spillage test.
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45 Tests On Supply Cords

451 Flexing

45.1.1 An appliance in which intended operation of movable parts mechanically affects wiring or other
insulated live parts, including a supply-cord reel, shall operate successfully in the intended manner for the
number of cycles specified in 45.1.2 while connected to a supply circuit in accordance with 37.1. There
shall be no electrical or mechanical breakdown of the appliance and, after the test, the appliance shall
comply with the requirements for dielectric voltage-withstand in 43.1.

Exception: If an interlock switch de-energizes the wiring or uninsulated live parts when flexed, the test may

be conducte

45.1.2 The

without eneraizina the samnple
T T oroT

number of cycles of flexing is to be:

a) Fifty if flexing occurs only during installation or inspection of electrical field*wiring copnections.
b) Six|thousand for a supply-cord reel or if flexing occurs only during regular prescribgd servicing —
such gs lubrication, resetting of protectors, or the like.
c) Thifty thousand if flexing occurs only during the compaction’cycle — such as if 4 motor were
mounted on a movable ram.
d) One hundred thousand if flexing occurs duringloading or unloading of the| compacting
compartment.
45.1.3 In a|test to determine whether an appliance complies with the requirement in| 45.1.1, any
mechanical afrangement may be employed to operate the movable member at a rate of appfoximately 12

cycles per mi
actual limits o

hute. The movable member, if otherithan a cord reel, is to be operated so that it
f travel in both directions during«€ach cycle.

45.1.4 To determine whether a supply-cord reel complies with the requirements in 45.1.1, th

conducted w
arranged so t
with the cord,
normal servic
reel automati

45.2 Strain

th the supply cord not connected to the source of supply. Unreeling of the
nhat there will be a maximum tendency to abrade the cord insulation and wear p3
The direction of tension on the cord during the test is to be in accordance with
e. The cord is to_be unreeled 30 inches (762 mm) or more during the test and re
Cally. A latching mechanism may be disengaged to conduct the test.

relief

4521 The

Will reach the

b test is to be
cord is to be
rts in contact
usage during
coiled on the

strain-relief means for a flexible cord shall withstand for 1 minute without di

placement a

direct pull of 35 Ib-f (156 N) applied to the cord, with the connections within the appliance disconnected.

452.2 A 35-lb (16-kg) weight is to be suspended from the cord and supported by the appliance so that
the strain-relief means will be stressed from any angle that the construction of the appliance permits. The
strain relief is not acceptable if, at the point of disconnection of the conductors, there is such movement of
the cord as to indicate that stress would have resulted on the connections.

45.3 Push-back relief

45.3.1 To determine compliance with 12.1.1.12, a product shall be tested in accordance with 45.3.2
without occurrence of any of the conditions specified in 12.1.1.12 (a) — (d).
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45.3.2 The supply cord is to be held 1 inch (25.4 mm) from the point where the cord emerges from the
product and is then to be pushed back into the product. The cord is to be pushed back into the product in
1-inch (25.4-mm) increments until the cord buckles or the force to push the cord into the product exceeds
6 Ibf (26.7 N). The supply cord within the product is to be manipulated to determine compliance with
12.1.1.12.

46 Overload Test On Switches

46.1 A switch or other device that controls a motor and has not been investigated and found to be
acceptable for the purpose, shall perform acceptably when subjected to an overload test consisting of 50
cycles of operation, making and breaking the locked-rotor current of the motor. There shall be no electrical
or mechanic, i itti i result of the
overload tesfand the fuse in the grounding connection shall not open.

ill not have to

Exception:
break the lo

46.2 To de
appliance is
with 37.1, wi

appliance ar¢ to be connected to ground through a 3-A plug fuse and the connection is to be

single-pole,
be operated
employed wi

46.3 A swi
investigated
overload tes
breakdown o
fuse in the gr

46.4
46.3, the apy
rated voltags
control in no
except that a

47 Tests On Liquid.Containers

47.1 Whereg

In a t¢st to determine whether_a switch or other control device complies with the r

is requirement does not apply to a switch or other device interlocked so that it v
ed-rotor current of the motor.

ermine whether a switch or other control device complies with the requiremer
to be connected to a grounded supply circuit of rated frequency and voltage i

t in 46.1, the
h accordance

h the rotor of the motor locked in position. During the test,"exposed dead metal parts of the

turrent-rupturing device is in an ungrounded conductor of the supply circuit. Th
pat a rate of not more than 10 cycles per minute,.except that a faster rate of ope
h the concurrence of those concerned.

such that any
e device is to
ration may be

ch or other device that controls a solenoid, a relay coil, or the like and has not been

and found to be acceptable for the putpose shall perform acceptably when sy

consisting of 50 operations as described in 46.4. There shall be no electrical (
f the device or undue burning or pitting of the contacts as a result of the overloa
ounding connection shall not.epen.

liance is to be connected to a supply circuit of rated frequency and 110 percen
. See 37.1. The lpad on the device under test is to be the same as that which it
'mal service. The device is to be operated at a rate of not more than 10 cycle

bjected to an
r mechanical
d test and the

bquirement in
t of maximum
is intended to
s per minute,

faster rate of\eperation may be employed with the concurrence of those concerped.

the deterioration of a liquid container seal, or similar component results in a

risk of fire or

injury to persons, the container seal, or similar component shall be resistant, as determined by
investigation, to deterioration from the liquid intended to be in contact with the container seal.

47.2 To determine compliance with 47.1, the component shall be investigated with respect to the material
of which the component is made, the size and shape of the component, the application in the appliance,
and other factors. Where applicable, the investigation shall include visual inspection for cracks,
deformation, and similar damage or deterioration after artificial aging, as well as comparison of hardness,
tensile strength, and elongation before and after artificial aging.

47.3 With reference to 47.1 and 47.2, a component of rubber or neoprene, when tested to compare its
tensile strength and elongation before and after artificial aging, complies when these properties are found
to be not less than the minimum values specified in Table 47.1, corresponding to the temperature on the
component during the Temperature Test, Section 42.
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Table 47.1
Artificial-aging tests

Temperature on component during Minimum percent of unaged value for
temperature test samples
Degrees
c F Artificial aging procedure Tensile strength Elongation
60 or less 140 or less Air oven aging for 70 hours at 100 60 60
+2°C (212 £3.6°F)
61-75 142 - 167 Air oven aging for 168 hours at 100 50 50
£2°C (212 £3.6°F)
76 - 90 1690 104 Agar{ n-aic nirm.lqﬁng oven-forl168 50 50
hours at 121.0 £1.0°C (249.8 +1.8°F)
91-105 196 — 221 Aged in air-circulating oven for 168 50 50
hours at 136.0 +1.0°C (276.8 +1.8°F)
48 Burnouf Test On Components
48.1 General
48.1.1 With|reference to 7.7, an unenclosed relay, a solenoid, orSimilar component, including a solenoid
valve and a motor-starting relay, shall not emit flame or molten metal, other than solder, nor shall it result in
glowing or flaming of the cheesecloth or tissue paper when tested as described in 48.1.2.
48.1.2 To determine whether a device complies witlinthe requirement in 48.1.1, the deyice is to be

supported on
with a double
be continued
positively ang
component is
The supply q
fuseholder of
During the te
be blocked in
in the normal
coil; and the
test.

48.2 Electrs

a soft wood surface covered with a doublé layer of white tissue paper, and is t
layer of white cheesecloth. The device is to be energized as specified in 37.1.
for 7 hours unless burnout occurs: sooner; or for a construction where the @
reliably controlled by an automatic timer, protector, or similar device so that op
limited to a shorter interval;'the test is to be terminated at the conclusion of {

the branch circuit to which the appliance normally be connected, but not les
5t, the plunger of a.solenoid, solenoid valve, or a relay other than a motor-starti
the normally open position. A motor-starting relay is to be operated with the con
y open position.or the closed position, whichever results in higher current thro

blytic.capacitor

b be covered
The test is to
omponent is
bration of the
uch interval.

ircuit is to include a fuse.of the maximum current rating that is accommodgated by the

s than 20 A.
hg relay, is to
acts blocked
igh the relay

Mmotor and_other components of the appliance are to remain normally connecté¢d during the

48.2.1

To determine if an electrolytic capacitor as described in 21.1(d) is acceptable, several samples of

the capacitor, mounted in the usual manner and with cotton placed around openings in the enclosure, are
to be subjected to such overvoltage as to cause breakdown. If the cotton ignites upon breakdown of the
capacitor, the results are not acceptable.

49 Leakage Test For Capacitors

49.1 The total capacitance of capacitors connected from one or more ungrounded sides of the line to the
frame or enclosure of a single-phase appliance of a type other than as described in 38.1, shall permit a
total of not more than 5 mA of leakage current from capacitive and other sources to flow to ground through
a 1500-ohm resistor shunted by a 0.15 yF capacitor under normal operating conditions at rated voltage of
the appliance.
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50 Permanence Of Marking Test

50.1 A marking that is required to be permanent shall be molded, die-stamped, paint-stenciled, stamped
or etched metal that is permanently secured, or indelibly stamped on a pressure sensitive label secured by
adhesive that, upon investigation, is found to be acceptable for the application. Ordinary usage, handling,
storage, and the like, of the appliance are considered in the determination of the permanence of the
marking.

50.2 Unless it has been investigated and found to be acceptable for the application, a pressure sensitive
label or a label that is secured by cement or adhesive and that is required to be permanent shall comply

with the applicable requirements in the Standard for Marking and Labeling Systems, UL 969.

51 Stability

511 Tend

51.1.1 The

51.1.2 The
collecting co
creates the 1
possible or 1
the position {
most likely tq
sliding during

y Tests
pgree tipping test
appliance shall comply with 35.1 when tested as specified in 51.102:

appliance shall be set up for normal operation both with @nd’ without any rem

htainers in place, and with a load of 15 Ib per cubic foot.(240.3 kg/m®) or unload

nore unstable situation. Leveling screws are to be adjusted to raise the applian
inch (25.4 mm) above floor level, whichever is lesS! €asters or wheels are to b

hat results in the least stability, and the appliange. is to be tipped 10 degrees in
overturn it. Legs or other means of support*may be blocked to prevent the a
the test.

51.2 Drawer/door 35 Ib force test

51.21 The

51.2.2 The
operation bo
Ib per cubic
screws are {(
whichever is
force of 35 Ik
position that
arm. Legs or

appliance shall comply with 35:4\when tested as specified in 51.2.2.

appliance is to be placed on a horizontal surface. The appliance shall be set
h with and without any removable waste collecting containers in place, and wit
foot (240.3 kg/m®).or unloaded, whichever creates the more unstable situa
be adjusted to.raise the appliance as high as possible or 1 inch (25.4 mm) abg
less. Casters or-wheels are to be arranged in the position that results in the le
(156 N) is‘terbe applied vertically downward at the edge of any door or drawe
may cause the appliance to tip; usually this will be the position providing the
other.means of support may be blocked to prevent the appliance from sliding du

MANUFACT

ovable waste
bd, whichever
ce as high as
e arranged in

the direction
opliance from

up for normal
n aload of 15
ion. Leveling
ve floor level,
hst stability. A
r open to any
greatest lever
ring the test.

JRING AND PRODUCTION-TESTS

52 Dielectric Voltage-Withstand Test

52.1

Each appliance shall withstand without electrical breakdown, as a routine production-line test, the

application of a potential at a frequency within the range of 40 — 70 Hz, between the primary wiring,
including connected components, and accessible dead metal parts that are likely to become energized,
and between primary wiring and accessible low-voltage — 42.4 V peak or less — metal parts, including
terminals.
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Table 52.1
Production-line test conditions
Condition A Condition B
. . Potential, volts Time, Potential, volts Time,
Appliance rating seconds seconds

250 V or less with or without a motor 1000 60 1200 1

rated 1/2 hp

Rated more than 250 V or with a motor 1000 + 2V@ 60 1200 + 2.4\? 1

rated more than 1/2 hp

@ Maximum marked voltage but not less than 250 V.
52.2 The prpduction-line test shall be in accordance with either condition A or condition Brof|Table 52.1.

52.3 The ap

52.4 The te

pliance may be in a heated or unheated condition for the test.

5t shall be conducted when the appliance is complete — fully assembled. It is

that the appliance be unwired, modified, or disassembled for the test.

Exception No
the test need

Exception Ng
completed ap

525 Ifana
shock and th
component is
the potential
minimize the
the circuit.

52.6 Thete
means of ind

1: A part such as a snap cover or a friction-fit knob that would interfere with pg
not be in place.

. 2: The test may be performed before final assembly if the test represents
pliance.

bpliance employs a solid-state compongnt-that is not relied upon to prevent a r
at can be damaged by the dielectric potential, the test may be conducte
electrically connected, provided that a random sampling of each day's productig
specified in Table 52.1. The «cir¢uitry may be rearranged for the purpose d
ikelihood of solid-state-companent damage while retaining representative diele

5t equipment shall include a transformer having an essentially sinusoidal adeqy
cating the test pétential, an audible or visual indicator of electrical breakdown,

manually res¢t device to restare the equipment after electrical breakdown or an automatic rej

any unaccept

52.7 If the g

Able unit.

not intended

rformance of

that for the

sk of electric
H before the
n is tested at
f the test to
ctric stress of

ate output, a
and either a
bct feature of

utput-of-the test equipment transformer is less than 500 VA, the equipment shall include a

voltmeter in til\e Qutput circuit to directly indicate the test potential.

52.8
indicated:

a) By a voltmeter in the primary circuit or in a tertiary-winding circuit,

b) By a selector switch marked to indicate the test potential, or

If the output of the test equipment transformer is 500 VA or larger, the test potential may be

c) For equipment having a single test-potential output, by a marking in a readily visible location to
indicate the test potential.

When marking is used without an indicating voltmeter, the equipment shall include a positive means, such
as an indicator lamp, to indicate that the manually reset switch has been reset following a dielectric

breakdown.
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52.9 Test equipment, other than that described in 52.6 — 52.8 may be used if found to accomplish the
intended factory control.

52.10 During the test, the primary switch is to be in the on position, both sides of the primary circuit of the
appliance are to be connected together and to one terminal of the test equipment, and the second test-
equipment terminal is to be connected to the accessible dead metal.

Exception No. 1: An appliance — resistive, high-impedance winding, and the like — having circuitry not
subject to excessive secondary-voltage build-up in case of electrical breakdown during the test may be
tested with a single-pole primary switch, if used, in the off position, or 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 N¢
test potentia

. 2: The primary switch is not required to be in the on position if the testing-meéa
between primary wiring and dead metal parts with the switch not in the onpositi

ns applies full
on.

53 Grounding Continuity

53.1 Each pppliance that has a power-supply cord having a grounding-conductor shall b¢ tested, as a

routine prod
attachment p

53.2 Only 3
all other accs

53.3 Anyin
to determine

RATING
54 Genera

541 Anap

Liction-line test, to determine that continuity exists between the grounding
lug and the accessible dead metal parts of the appliancé that are likely to becom

single test need be conducted if the accessible.metal selected is conductively,
ssible metal.

dicating device — an ohmmeter, a battery-and-buzzer combination, or the like —
compliance with the grounding contindity requirement in 53.1.

bliance shall be ratédin volts, and in frequency expressed in one of the following

Hz, cycles-pégr-second, cps, eycles/second, or c/s.

542 Anap

Exception: T|
more.

pliance shall'be rated in amperes.

he appliance may be rated in watts or kilowatts if the overall full-load power fa

blade of the
e energized.

connected to

may be used

terms: hertz,

ctor is 0.80 or

54.3

If a permanently connected appliance is marked with a horsepower rating, the rating shall not be

less than the horsepower rating of the motor employed. If the appliance employs multiple motors, or one or
more motors and other loads, the marked horsepower rating of the appliance shall not be less than the
equivalent of the horsepower rating of the combined loads. The total load shall be calculated in
accordance with Article 422.62(A) of the National Electrical Code, NFPA 70.

54.4 With reference to 54.3, if a motor is not marked with a horsepower rating, the horsepower rating
shall be equivalent to the rated full-load current of the motor in accordance with Article 430 and the
applicable full-load current tables of the National Electrical Code, NFPA 70. For a universal motor, the
table applying to a single-phase, alternating-current motor is to be used if the appliance is marked for use
on alternating current only; otherwise the table applying to direct-current motors is to be used.
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MARKING

55 General

55.1 An appliance shall be plainly and permanently marked, at a location where the marking will be

readily visible

— after installation in the case of an undercounter appliance — with:

a) The manufacturer's name, trademark, or other descriptive marking by which the organization
responsible for the product may be identified — hereinafter referred to as the manufacturer's name,

b) The

catalog number or the equivalent,

c) Th
establ

d) The

The number
polyphase cir
"3-wire" or "3;

55.2 Arequ

55.3 An apq
panel or at {
accessible to

554 Ifana

date of manufacture by WeeKk, month or quarter and year which may be abbrev]
shed or otherwise acceptable code, and

electrical rating.

bf phases shall be included in the marking if the appliance is intended for co
cuit. An appliance intended for connection to a 3-wire, singlephase circuit shs
W.ll

red marking shall not be on a readily removable part,
liance shall be provided with a nonremovable schematic circuit diagram, secure
he location of the field-wiring terminals or leads or in any other location th

service personnel.

pliance can be readily adapted uponcnstallation for connection to a supply circy

ated orin an

hnection to a
Il be marked

d to the back
at is readily

it of either of

two different| voltages, complete instructions for making the connections for the different voltages,

including appgropriate identification of terminals, shall be included in the permanent ma
appliance. If the appliance employs an attachment plug, instructions shall be provided to indi
of plug that should be used if the appliance’is reconnected for the alternate voltage.

Exception: TH

555 If am

appliance shall have a-distinctive marking, which may be in code, by which it may be ide

product of a p

55.6 An apj

e required information-may be shown on a circuit diagram.

pnufacturer produces or assembles appliances at more than one factory, g

articularfactory.

rking on the
cate the type

ach finished
ntified as the

ads or more

lianeé, other than a cord-connected appliance, having one motor and other Iq

than one mot

PRV | “P-NRTPIL 1 “O-WHT 20 1 O~ | A bhal ba -markad-
VT VVILTT UT WILINTUULT ULICT TUAU O ol'lidiT VT TTTATINCTU.

a) With the minimum supply circuit conductor ampacity to which the appliance is intended to be
connected, and the maximum ampere rating of the overcurrent-protective device to be used in that

circuit;

or

b) With the rating of the largest motor in volts and amperes, and the other loads in volts and
amperes or volts and watts.

Exception: The current value of a motor 1/8 hp or less, or a nonmotor load 1 A or less may be

omitte

55.7

d unless such loads constitute the principal load.

If an appliance will not start and attain normal running speed when connected to a circuit protected

by an ordinary — not a time-delay — fuse as described in 41.1, the appliance shall be plainly and
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permanently marked with the words "Connect to a circuit protected by a ampere time-delay fuse or
circuit breaker," or with an equivalent wording.

55.8 An appliance that may be converted from cord-connected to permanently connected shall be
provided with instructions for such conversion. The instructions may be packed inside the appliance.

55.9 An appliance that has plug-in provisions for the installation of an electrical accessory shall be plainly
and permanently marked with the name and model number of the accessory. Instructions for installing the
accessory shall be marked on the accessory or shall be included in literature supplied with the accessory.

55.10 A marking shall be provided on an appliance to inform the user of a risk of fire, electric shock, or

ns-thatis-notobvious-

injury to pers

5511 Aca
letters not le
1/16-inch (1.

55.12 An 4
compartmen
toxic materia

55.13 Allm
letters shall n

Exception: /I

adjacent to t

55.14 Aca
a) Wq
b) Ca

c) Wa
55.15 Aca
during the ng

visible when

5516 A re

itionary marking shall be prefixed by the word "CAUTION," "WARNING,"or
5s than 1/8-inch (3.2 mm) high. The remaining letters of such marking shall no
b mm) high.

ppliance shall be marked in an area where it will be visibleswhen loading th

with the word "CAUTION" and the following or the equivalent: "Do not comp
s as they may result in a risk of fire or injure your health."

anual controls and switches shall be permanentlyand’clearly marked with their

dicating the function of a foot actuated.start switch in the marked operatin

itionary marking that is required to‘be permanent shall be located on a part that:
uld require tools for removal;ér
hnot be removed withoutimpairing the operation of the compactor, or

uld not be removed during normal servicing of the compactor.

btionary marking intended to instruct the operator shall be legible and visible tq
rmal opefation of the appliance. A marking giving servicing instructions shall K
such servicing is being performed.

cessed or undercounter appliance shall be marked with the word "CAUTI

ot be less than 3/32-inch (2.4 mm) high and shall:.contrast with their background|

e key-lock power switch is an acceptable means of clearly indicating its functiorl.

DANGER" in
be less than

e compacting
act volatile or

function. The

g instructions

the operator
e legible and

ON" and the

following or t

he equivalent: "This appliance is infended for undercounter (or recessed) installation."

55.17 An appliance 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."

55.18 An appliance may be marked with a double insulation symbol — a square within a square — the
words "double insulation," or the equivalent, only if it complies with the applicable requirements in the
Standard for Double Insulation Systems for Use In Electrical Equipment, UL 1097.

55.19 An appliance having a part of an enclosure as described in the Exception to 32.3 shall be marked
to indicate that such servicing is to be done with the appliance disconnected from the supply circuit.
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INSTRUCTION MANUAL
56 General
56.1 An appliance shall be provided with legible instructions pertaining to:
a) The risk of fire, electric shock, or injury to persons that may be associated with its use;
b) Operation and installation;
¢) User maintenance and storage; and as applicable,
d) Groundingor-dotbte-insttation:
56.2 The tekt of all required instructions shall be the words specified or words that are equivalent, clear,
and understapdable.
Exception: Iflan appliance is such that the specified wording is unnecessaryor conflicting,| the wording

may be omitt¢d or modified, as appropriate.

56.3 Thein
mentioned in

56.4 The manual shall indicate that the appliance is for household use. Also see 55.8.

56.5 Installd
materials.

57 Instruct

57.1 Instrug
reasonably fo

57.2 Instrug

a) In the first part ofithe’' manual;

b) Bef]

the instructions. Also see 55.9.

tion and user manuals may be supplied™in electronic format in addition tq

ons Pertaining To A Risk of Fire, Electric Shock, Or Injury To Persons

tions pertaining to a risk ofifire, electric shock, or injury to persons shall war
reseeable risks and state precautions that should be taken to reduce such risks.

tions pertaining to-a¥isk of fire, electric shock, or injury to persons shall be:

bre the pperating instructions;

struction manual shall list any accessories that are recommended by the manufacturer or are

the printed

n the user of

c) S
stora

ecfrate in format from other instructions related to assembly, operation, main

~and

1enance, and

d) A permanent part of the manual.

57.3 The height of the lettering in the text and illustrations of the instructions specified in 57.5 shall be as

follows:

a) Upper case letters — not less than 5/64-inch (2.0 mm);

b) Lower case letters — not less than 1/16-inch (1.6 mm);

c) T

he statements, "IMPORTANT SAFETY INSTRUCTIONS" and

INSTRUCTIONS," required by 57.4 — not less than 3/16-inch (4.8 mm).

"SAVE THESE
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57.4 The statement "IMPORTANT SAFETY INSTRUCTIONS" or the equivalent shall precede the list of
instructions required by 57.5 and the statement "SAVE THESE INSTRUCTIONS" or the equivalent shall
either precede or follow the list.

57.5 The instructions required by 57.1 shall include the items in the following list, as applicable, and any
other instructions that the manufacturer deems necessary for the appliance. The statement "Read all
instructions before using" shall precede the list of items as shown below. The items need not be numbered
nor in the order presented.

IMPORTANT SAFETY INSTRUCTIONS

When using an electrical appliance, basic precautions should always be followed, including the
followling:

Read|all instructions before using (this appliance).

1. Close supervision is necessary when used by or near children-D0 not allqw to be used
as a toy, or to run unattended at any time. Lock key switch when-hot in use gnd store key
out of reach of children.

2. Do not touch moving parts.

3. Do not operate with a damaged cord set, plugi.motor, or after damage inl any manner.
Have the appliance examined, repaired, or adjustéd by an authorized servicepgrson.

4. Do not compact toxic or volatile flammable material such as oily rags and insect sprays.
Do not compact lighted cigarettes, cigars,~or other hot or burning items. Do| not overload
your appliance.

5. Do not take apart this appliance. Incorrect reassembly can cause electri¢ shock when
subsequently used.

6. Use only for intended’use as described in this manual. Do not usg other than
manufacturer's recommended attachments.

7. Handle a loaded-trash bag with care. Sharp objects can pierce the bag and cause injury.
Do not overloadtrash bag with heavy material such as glass.

SAVE THESE INSTRUCTIONS

58 Grounc1ing Instructions

58.1 The instruction manual for a grounded, cord-connected appliance shall include the following
instructions or the equivalent. For an appliance for use on a nominal 120-volt supply circuit, the
instructions shall include items (a) and (b) and the illustration in Figure 58.1. For an appliance for use on a
nominal 240-volt supply circuit, the instructions shall include items (a) and (c).

GROUNDING INSTRUCTIONS

a) This appliance must be grounded while in use to reduce the risk of electric shock. The appliance
is equipped with a three-conductor cord and three-prong grounding-type plug to fit the proper
grounding-type receptacle. The green — or green and yellow — colored conductor in the cord is the
grounding wire. Never connect the green — or green and yellow — wire to a live terminal.

b) This appliance is for use on a nominal 120-volt circuit. It has a plug as shown in sketch A in
Figure 58.1. The adapter shown in sketches B and C of Figure 58.1 is available for connecting a
plug as shown in sketch A to a two-prong receptacle as shown in sketch B. The green-colored rigid
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