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INTRODUCTION

1 Scope

1.1

These requirements cover portable electric coffee makers, percolators, coffee urns, and other

brewing-type appliances rated 120 V or less, for use in ordinary locations in accordance with the National
Electrical Code, NFPA 70.

1.2

In addition to coffee makers, this Standard covers tea pots, water kettles, carafes, soup warmers,

and other similar appliances in which liquid is heated to greater than 115°F (46°C), and are lifted and tilted
to dispense the liquid in normal service.

1.3 These
ounces (7.4
requirements

1.4 For the
by a specifi
appliance). |
understood t

requirements do not cover coffee-making-type appliances with capacities of b
L), appliances intended for outdoor use, or appliances that are coveréd
that are separate from this Standard.

purposes of this Standard, a requirement that applies to one typeof equipme
C reference to the type of equipment involved (for example, jpercolator or
N the absence of such specific reference or if the term "appliance" is employ
hat the requirement applies to all types of equipment covered by the Standard.

ore than 250
in individual

nt is identified
bther specific
bd, it is to be

2 Compongnts
Section 2 deleted
3 Undated|References
3.1 Any unglated reference to a code or standakd appearing in the requirements of this standard shall be

interpreted a

5 referring to the latest edition of that code or standard.

4 Units of Measurement

4.1 Values
approximate

4.2 Unless
mean-squarg

5 Glossary

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

indicated-otherwise all voltages and current values mentioned in this Stand
(rms).

xplanatory or

ard are root-

5.1 Forthe

5.1.1

purposes of this Standard the following definitions apply.

APPLIANCE COUPLER - A single-outlet, female contact device for attachment to a flexible cord

as part of a detachable power-supply cord to be connected to an appliance inlet (motor attachment plug).

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

5.1.3 APPLIANCE (FLATIRON) PLUG — An appliance coupler type of device having a cord guard and a
slot configuration specified for use with heating or cooking appliances.
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5.1.3.1 CAPSULE-TYPE BREWING APPLIANCE - An appliance intended to be used with open
capsules or sealed capsules.

5.1.4 COMPONENT - A device or fabricated part of the appliance covered by the scope of a safety
standard dedicated to the purpose. When incorporated in an appliance, equipment otherwise typically field
installed (e.g. luminaire) is considered to be a component. Unless otherwise specified, materials that
compose a device or fabricated part, such as thermoplastic or copper, are not considered components.

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

5.1.6 CONTROL, AUXILIARY — A device or assembly of devices that provides a functional utility, is not

relied upon ag-ah r\pnrgfinngl oL prnfnr\ﬁ\ln r\nnh‘r\l’ and therefore is not relied upoh for egfnfy or example,

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

5.1.7 CONTROL, MANUAL — A device that requires direct human interactionto” activate or rest the
control.

5.1.8 CONTROL, OPERATING — A device or assembly of devices, the’' operation of which starts or
regulates thel end product during normal operation. For example, a dhermostat, the failure of which a
thermal cutoyt/limiter or another layer of protection would reduce theisk of electric shock, fire, or injury to
persons, is cqnsidered an operating control.

5.1.9 CONTROL, PROTECTIVE — A device or assembly of devices, the operation of which is intended to
reduce the risk of electric shock, fire or injury to persons during normal and reasonably anticipated
abnormal opgration of the appliance. For example, a\thermal cutout/limiter, or any other gontrol/circuit
relied upon far normal and abnormal conditions, is;eonsidered a protective control. (During the testing of
the protectivg control/circuit, the protective functions are verified under normal and single-fapilt conditions
of the control

5.1.10 CONTROL, TYPE 1 ACTION,=The actuation of an automatic control for which the manufacturing
deviation and|the drift (tolerance before/and after certain conditions) of its operating value, operating time,
or operating §equence has not beén declared and tested under this standard.

5.1.11 CON[TROL, TYPE 2.ACTION — The actuation of an automatic control for which the manufacturing
deviation and|the drift (tolerance before and after certain conditions) of its operating value, opgerating time,
or operating §equence-have been declared and tested under this standard.

An extension

5.1.12 CORD CONNECTOR - A female contact device wired on flexible cord for use as
i i pn appliance

from an outl mak hable electrical connection n hment pl r
coupler, to an equipment inlet.

5.1.13 CORDLESS KETTLE — Kettle which is connected to the electricity supply only when placed on
the base provided with it.

5.1.14 ELECTRONIC CIRCUIT - Circuit incorporating at least one electronic component. Parts of the
circuit may also be used for functional purposes.?

2 ©IEC. This material is reproduced from IEC 60335-1 Ed. 5.0 b:2010 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

5.1.15 ELECTRONIC COMPONENT - Part in which conduction is achieved principally by electrons
moving through a vacuum, gas, or semiconductor. Neon indicators are not considered to be electronic
components.?
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@ ©IEC. This material is reproduced from IEC 60335-1 Ed. 5.0 b:2010 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

5.2 LINE-VOLTAGE CIRCUIT - A circuit involving a potential of not more than 120 volts, and having
circuit characteristics in excess of those of a low-voltage or an isolated-limited secondary circuit.

5.3 LOW-VOLTAGE (SECONDARY) CIRCUIT - A circuit involving a potential of not more than 30 volts
alternating-current, (42.4 volt peak or direct-current), and supplied by an isolating transformer. A circuit
derived from a source of supply classified as a line voltage circuit, using impedance in series with the
supply circuit as a means of limiting the voltage and current, is not considered to be a low voltage nor an

isolated limited-energy secondary circuit. See 14.2.1.

5.3.1 OFF
is disconnec
does not imp

@ ©IEC. This m4
(ANSI) on behal

5311 OP
container for

POSITION — Stable position of a switching device in which the circuit controlled
fed from its supply or, for electronic disconnection, the circuit is de-energized
y an all-pole disconnection.?

terial is reproduced from |IEC 60335-1 Ed. 5.0 b:2010 with permission of the American National Sf
F of the International Electrotechnical Commission. All rights reserved.

EN CAPSULE — A capsule that is able to receive the brewing-media or provides
brewing media that can operate in a pressure brewing appliance.

5312 PR
such as co

brewed bevg¢rage container is not required to be provided with the appliance. A pres

FSSURE BREWING APPLIANCE — A heated appliahce intended to make a bre
e or tea, and with a water reservoir separate;from the brewed beverage (

by the switch
. Off position

landards Institute

a permeable

ved beverage
ontainer; the
sure brewing

appliance hgs either an integrated sealed brewing chatriber or is capable of using a sealgd capsule as
brewing mategrial.
5.3.2 PROTECTIVE ELECTRONIC CIRCUIT-= An electronic circuit which is intended to r¢duce the risk

of electric sh

the applianceg.

5.3.3 PUM

5.3.4 SEAL
punctured fo

5.4 TEMPH
which produg
risk of fire.

bk, fire, or injury to persons during normal and reasonable anticipated abnorma

ED CAPSULE, - Prepackaged brewing media in a non-permeable container
brewing.

RATURESLIMITING THERMOSTAT — A thermostat which functions only und
e abnormal temperatures. The malfunction of such a thermostat might or might

P — A device which has.as"its primary function to move fluid by mechanical action.

| operation of

that must be

er conditions
not result in a

5.5 TEMPERATURE-REGULATING THERMOSTAT — A thermostat which functions only to regulate the
temperature of the appliance under normal conditions of use, and whose malfunction does not result in a
risk of fire.

5.6 TEMPERATURE-REGULATING AND -LIMITING THERMOSTAT — A thermostat which functions to
regulate the temperature of the heating appliance under normal conditions of use, and also serves to
prevent a risk of fire which might result from conditions of abnormal operation of the appliance.

5.7 THERMOSTAT — A temperature-sensing device or system, the operating temperature of which may
be either fixed or adjustable, and which keeps the temperature of the controlled part between certain limits
by automatically opening and/or closing a circuit.
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CONSTRUCTION
6 General

6.1 Only materials that are acceptable for the particular use shall be used in an appliance. An appliance
shall be made and finished with the degree of uniformity and grade of workmanship practicable in a well-
equipped factory.

6.2 A component of a product covered by this Standard shall:

a) Comply with the requirements for that component as indicated in the individual section covering
that component;

b) Be psed in accordance with its rating established for the intended conditions of Us€;
c) Be used within its established use limitations or conditions of acceptability;
d) Additionally comply with the applicable requirements of this end product-Standard; gand

e) No{ contain mercury, unless used within a fluorescent, high jntensity discharge, or neon lamp
bulb.

Exception Ng. 1: A component of a product covered by this Standard is not required to comply with a
specific comgonent requirement that:

a) Invplves a feature or characteristic not required in the application of the comgonent in the
produgt;

b) Is superseded by a requirement in this Standard; or

c) Is separately investigated when fortming part of another component, provided the ¢gomponent is
used within its established ratings and limitations.

Exception Ng@. 2: A component complying with a component standard other than those| cited in this
Standard is afpceptable if:

a) The component ‘also complies with the applicable component standard indi¢ated in this
Standard; or

b) Thg component standard:

1)Ys compatible with the ampacity and overcurrent protection requirements in| the National
—Efectrical Coae, NFPA 70, Wiere appropriate,

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

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

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

6.4 A component not anticipated by the requirements of this end product Standard, not specifically
covered by the component standards noted in this Standard, and that involves a risk of fire, electric shock,
or injury to persons, shall be additionally investigated in accordance with the applicable UL standard, and
shall comply with 6.2 (b) — (e).

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

7 Frame and Enclosure

7.1 The fra
to be encoy

me and enclosure of an appliance shall be strong and rigid enough toresist the|abuses likely

preclude tots
parts, and o
electric shoc

7.2 Anapp

ntered during normal service. The degree of resistance inherent in the af
| or partial collapse with the attendant reduction of spacings, loosening or dis
her serious defects that alone or in combination constitute_an increase in th
, Orinjury to persons.

The enclosure shall house all electrical parts, except a supply.cord, that may present a risk

shock, or injd

7.3 Among
its:

a) Ph
b) Re
c) Mo
d) Co
e)Re

f) Re
condi

ry to persons under any conditions of use.

the factors that shall be considered when-an enclosure is being judged for ac

ysical strength;

sistance to impact;
sture-absorptive properties;
mbustibility;

sistance to eorrosion; and

Sistance_to distortion at temperatures to which the enclosure may be sul
ions of hormal or abnormal use.

pliance shall
placement of
e risk of fire,

iance shall be provided with an enclosure of materialacceptable for the particular application.

of fire, electric

ceptability are

jected under

A nonmetalli

¢ enclosure shall comply with the enclosure requirements In the Standard

or Polymeric

Materials — Use in Electrical Equipment Evaluations, UL 746C. A metal enclosure or enclosure part shall
be tested in accordance with Metal Enclosure Impact Tests, Section 39, for resistance to impact.

Exception No. 1: When considering the abnormal and severe conditions tests of UL 746C, the appliance
enclosure is to be subjected to the Abnormal Operation Tests of Section 47.

Exception No. 2: Thermoset materials need not be subjected to the relative thermal capability
requirements of UL 746C. For a thermoset material operating at a temperature above its temperature
rating, the 1000 hour aging test specified in 40.1 shall be conducted.

Exception No. 3: An appliance employing a thermoplastic enclosure with a HB flammability rating is not
required to comply with the flammability requirements of UL 746C if it complies with the requirements in
Table 7.1.
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Table 7.1
Flammability requirements for enclosures

Flammability rating of enclosure material Flammability requirements, additional testing, or both
V-0
V-1 None
V-2
HB 1. 3/4 inch (19 mm) Flame Test (UL 746C)

or

1. Minimum 1/2 inch (12.7 mm) spacing from enclosure
material (including ribs, grills, and the like) to any uninsulated
Lias r\ﬁrte

five-parts;

2. HWI — Minimum 7 seconds (PLC-0,1,2,34), arld
3. HAI — Minimum 60 arcs (PLC-0,1)

7.4 Cast- and sheet-metal portions of the enclosure shall be no thinner than indi¢cated in Talle 7.2 unless
the enclosurelis found to be acceptable when judged under considerations such as mentioned in 7.3.

Table 7.2
Minimum acceptable thicknesses of enclosure metal

At small, flat, unreinforced surfaces and'at
surfaces that are reinforced by curving, ribbing
and the like (or are otherwise of a shape and/or At relatively large unreiforced flat
size) to provide equivalent physical strength surfaces
Metql Inches (mm) Inches (mm)
Die-cast 3/64 (1.2) 5/64 (2.0)
Cast malleablejron 116 (1.6) 3/32 (2.4)
Other cast metgl 3/32 (2.4) 1/8 (3.2)
Uncoated sheej steel 0.026 (0.66)? 0.026 (0.66)
Galvanized sheet steel 0.029° (0.74)2 0.029 (0.74)
Nonferrous sheet metal 0.036° (0.91)2 0.036 (0.91)

2 Thinner sheet|metal may be employed if found to be acceptable when the enclosure is judged under considerationjs such as
those mentioned in 7.3.

7.5 Electrical parts-of an appliance shall be located or enclosed so that protection against [unintentional
contact with yninsulated live parts is provided.

7.6 For an appliance as mentioned in 47.2.6.4, the enclosure mentioned in 7.5 shall be provided with
drainholes located below the lowest live part.

7.7 The enclosure shall be constructed so that molten metal, burning insulation, flaming particles, or the
like does not fall on the supporting surface.

7.8 The requirement in 7.7 necessitates that an enclosure bottom with an opening be provided with a
barrier above or below the opening if the opening is:

a) Under a motor unless:

1) The structural parts of the motor or of the appliance provide the equivalent of such a
barrier;
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2) The protection provided with the motor is such that no burning insulatio

n or molten

material falls to the surface that supports the appliance when the motor is energized under

each of the following fault conditions:
i) Open main winding;
if) Open starting winding;

i) Starting switch short-circuited; and

iv) For a permanent-split-capacitor motor the capacitor is short circuited. The short
circuit is to be applied before the motor is energized and the rotor is to be blocked.

b) Un
Test
1581

c) Un

that mpalfunction of the component is not likely to result in a fire.

d) Un

Exception: A
requiring a b

7.9 Theba

a) Of
7.3;

b) Ho

c) Lo
7.1.

3) The motor is provided with a thermal motor protector (a protective device-th
to both temperature and current) that prevents the temperature of the moton
becoming more than 125°C (257°F) under the maximum load under which th
without causing the protector to cycle, and from becoming more than 150°C
the rotor of the motor locked; or

4) The motor complies with the requirements for impedance-protected motors.

der wiring, unless the wiring complies with the VW-1 (FR=1) flame test or the
lescribed in the Reference Standard for Electrical Wires, Cables, and Flexib

der an unenclosed switch, transformer, relay¢solenoid, and the like, unless it ¢

Her field- and factory-made splices and©Qverload and overcurrent protective devi

barrier need not be provided if.the opening is not within the area under th
brrier as illustrated by Line D in Figure 7.1.

rier mentioned in 7.8 shall be:

metal, ceramic, orta‘material that would be acceptable as an enclosure in ac

rizontal; and

ated_as-indicated in Figure 7.1, and shall not have an area less than that descr

at is sensitive
vindings from
e motor runs
(302°F) with

ertical Flame
le Cords, UL

an be shown

ces.

e component

ordance with

bed in Figure

7.10 An opening in the enclosure that has a minor dimension of less than 1 inch (25.4 mm) is acceptable
if a probe as illustrated in Figure 7.2, inserted through the opening, cannot be made to touch any
uninsulated live part of film-coated wire that involves the risk of electric shock. The probe shall be applied
in all possible articulated positions before, during, and after insertion.
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Figure 7.1

Location and extent of barrier

SAD604-1

A — Region to be shielded by barrier. This will consist of the entire component it It Is not otherwise shielded and will consist of the
unshielded portion of a component that is partially shielded by the component enclosure or equivalent.

B — Projection of outline of component on horizontal plane.

C —Inclined line that traces out minimum area of barrier. 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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Figure 7.2
Accessibility probe
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Figure 7.3

Opening in enclosure

ENCLOSURE QPENING

SECTION A—A
(X=R+T)

~ ——— —— e —

SECTION B-B
(X=R+T)

s/ N YA/

LIVE PART

SB0610-1
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7.11  An opening that has a minor dimension of 1 inch (25.4 mm) or more, in an enclosure, as illustrated
in Figure 7.3, is acceptable if, within the enclosure, there is no uninsulated live part or film-coated wire less
than:

a) R distance from the inside edge of the perimeter of the opening; and

b) X distance from the plane of the opening.

T equals the enclosure thickness, R equals X minus T, and X equals 5 times the diameter of the largest
round rod that can be inserted through the opening but not less than 6-1/16 inches (154 mm). In evaluating
an opening, any barrier located within the volume is to be ignored unless it intersects the boundaries of the
volume in a continuous, closed line.

712 Ifa mJarking draws attention of the user to a hole of any size in the enclosure for the a(lijustment ofa
thermostat of for a similar activity, it shall not be possible to damage insulation or contact uninsulated live
parts through the hole with a 1/16-inch-diameter rod (1.6 mm).

7.13 During
the enclosur
protection ag

ocor

other

the examination of an appliance in connection with the requirements in 8.2 — §|
e is to be disregarded — that is, it will not be assumed that.the part in qus
ainst electric shock or injury to persons — if it either:

4, any part of
bstion affords

st be opened or removed, with or without the usefof tools, to perform manufacturer's
mended user servicing, maintenance, operating adjustments, attachment of agcessories, or
instructions; or
b) Cah be opened or removed without the use of tools.

mended user
ructions is to

Exception: A
servicing, m
remain in pla

part that requires a tool for opening orrémoval to perform manufacturer's recon
hintenance, operating adjustments) attachment of accessories, or other inst
ce if the appliance is marked in.accordance with 54.6.

7.14 A component of an appliance-that is likely to need inspection, replacement, cleaning, or other

servicing shg but the use of
special tools ally operated

or adjusted o

715 Theb
of the tube o

7.16 A parf

Il be as accessible as possible. The component shall be readily accessible with
(tools not available fo other than service personnel) if it is intended to be mant
r periodically serviced.

Ilb and capillary tube of a thermostat shall be protected from mechanical damg
bulb increases the risk of fire.

relied upon for compliance with this Standard, when fabricated from polymsg

ge if damage

ric materials,

shall have ¢

ear‘traceability as to composition, ingredients, and processing for the fabricat

pd part to the

extent that the composition, ingredients, or process impacts the compliance of the product. Fabricated
parts complying with the Standard for Polymeric Materials — Fabricated Parts, UL 746D, meets this
requirement.

8 Assembly

8.1 A switch, lampholder, or plug-type connector provided as a part of an appliance shall be mounted
securely and prevented from turning by means other than friction between surfaces.

8.2 A lock washer properly applied is acceptable as a means to prevent turning of a stem-mounted
switch.
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8.3 Uninsulated live parts shall be secured to the base or surface so that they are prevented from turning
or shifting in position as the result of stresses if such motion may result in a reduction of spacings below

the minimum

required in 24.1.1 and 24.1.2.

8.4 Friction between surfaces is not acceptable as a means to prevent shifting or turning of live parts, but
a lock washer properly applied is acceptable.

9 Handles

9.1

Relocated at 9.1.1

9.2 Relocat

9.3 Relocat

9.4 Relocat

9.5 Relocat

9.6 Relocat

9.7 Relocat

9.1 Genera

9.1.1 Unles

bd at 9.1.4
bd at 9.1.5
pd at 9.1.6

bd at 9.1.7

5 determined to be acceptable for the pirpose, fastening of the vessel handle as

appliance shall not rely on cement or equivalent\materials alone. Mechanical means, such

clamping, bog

9.1.2 A han
beverage shs
percolator, ke
outer enclosu

9.1.3 Foran
that cannot b
and 3.25 inch

ses and lances, and the like, shall,be provided.

dle assembly for a percolator, kettle, carafe, or other vessel used to lift, tilt
Il be subjected to the requirements of Dynamic load, 41.7. This test is not to bg
ttle, carafe, or otherhot liquid container vessel in which the handle and vesg
re) are molded of-one continuous material.

appliance orseparate vessel that is provided with a webbed handle — that is a
b grasped.by wrapping the fingers around it — the web shall be a minimum of 1
es in length. See Figure 9.1.

sembly of an
as pressure

and hold a
applied to a
el (or vessel

solid handle
inch in width
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Figure 9.1
Webbed handle

~— 1 inch (25.4mm)
MINIMUM

3.25 inch (82.6mm)
MINIMUM

<34dls HANDLE

9.1.4 No portion of a nonmetallic handle*whose failure could result in the loss of handle strength or
integrity is t¢ be subjected to a temperature in excess of the mechanical temperature index (without
impact) of th¢ material when tested as-indicated in Normal Temperature Tests, Section 33.

9.1.5 On a|vessel where handle\securement is accomplished by a band around the body pf the vessel,
the diameter|of the vessel above and below the band securement area shall be larger than the diameter at
the area of gecurement. A handle shall be fastened so that a positive stop, interference sgrew, rivet, or
other arrangément is provided so that with minor loosening, disengagement of the handle frpm the vessel
does not reslilt.

Exception: The'diameter of the vessel above and below the band securement need not be larger than the
diameter at the—area—of-securementif-an—eguivalent-means—of-preventing—movement—of the handle
assembly is provided.

9.1.6 Iron and steel parts of a handle assembly shall be provided with corrosion protection in accordance
with 10.1 or shall be constructed of stainless steel or other noncorrosive metal acceptable for the
application.

9.1.7 A handle secured by a single fastening means shall be prevented from rotating by means other
than friction. A lockwasher alone shall not be sufficient.

9.2 Handle assembly

9.2.1 A handle assembly for a percolator, kettle, carafe, or other vessel used to lift, tilt, and hold a
beverage shall be subjected to the requirements of Dynamic load, 41.7. This test is not to be applied to a


https://ulnorm.com/api/?name=UL 1082 2023.pdf

20 UL 1082 MARCH 3, 2023

percolator, kettle, carafe, or other hot liquid container vessel in which the handle and vessel (or vessel
outer enclosure) are molded of one continuous material.

10 Corrosion Protection

10.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating, or other
equivalent means, if the deterioration of such unprotected parts increases the risk of fire or electric shock.

Exception: Where the oxidation of steel is not likely to be accelerated due to the exposure of metal to air
and moisture or other oxidizing influence — thickness of metal and temperature also being factors —
surfaces of sheet steel W/th/n an enclosure may not be requ1red to be protected against corrosion. Cast-

iron parts arg
operating in 4

corrosion.

10.2 The aging characteristics of plating or other finish used in an appliafee” shall
deterioration pf the finish does not result in unacceptable performance of the appliance.

11 Supply Connections

1.1 General

11.1.1  An appliance shall be provided with a length of attached flexible cord and an attach

connection to
supply cord. ]

the supply circuit, or shall have male pin terminals that accommodate a detac
[he length of flexible cord shall be within the.Jimits indicated in Table 11.1.

= 5 3 ating element
ir and term/nal parts attached d/rect/y to the heat/ng e/ement need not be prot

cted against

e such that

ment plug for
hable power-

Table 11.1
Lengths-of cord connection
. . a - a,c
Means of dispensing Minimum acceptable length Maximum acceptable length
liquid Kind of cord connection Feet (Meters) Feet (Meters)
Attached cord\or detachable 2.0 (0.6) 3.0 (0.9)
Lifting and tiltingy power-supply cord
appliance Coiled'(retractile) detachable - - 3.0° (0.9
power-supply cord
Separable vessel, spigot/“Attached cord or detachable 2.0 (0.6) 7.0 (2.1)
or the like power-supply cord
@ Measured externaltothe appliance and including the fittings but excluding the blades on the attachment plug.
b Measured with-the_cord-relaxed on-a-horizontal surface.-Measured-with the cord fi '"‘,’ extended, the Iﬂngfh isnottolexceed 7.0 ft

(2.1 m) and is not to be less than 6.0 ft (1.8 m).
¢ An appliance shall be provided with instructions in accordance with 54.7 or 54.8, whichever is applicable.

11.1.2 The rating (both current and voltage) of the cord and the fittings of a nondetachable and a
detachable power supply cord, shall not be less than that of the appliance.

11.1.3 A 3- to 2-wire grounding-type adapter shall not be provided with an appliance.

11.1.4 An attached flexible cord and the cord in a detachable power-supply cord that is provided with an
appliance shall be of a Type HPD, HPN, HSJ, HSJO, SP-2, SPE-2, SPT-2, SV, SVE, SVO, SVT, SVTO,
SJ, SJE, SJO, SJT, or SJTO cord, or shall have such properties that are at least equally as serviceable for
the particular application.
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11.1.4.1 A cord set or power supply cord shall comply with the Standard for Cord Sets and Power-Supply
Cords, UL 817.

11.1.4.2 Flexible cords and cables shall comply with the Standard for Flexible Cords and Cables, UL 62.
Flexible cord and cables are considered to fulfill this requirement when preassembled in a cord set or
power supply cord complying with the Standard for Cord Sets and Power-Supply Cords, UL 817.

11.1.5 Supplementary insulation, if employed, shall not extend more than 1/2 inch (13 mm) outside the
appliance (unless provided with additional mechanical protection), shall be prevented from fraying or
unraveling, and shall not affect adversely the means for providing strain relief.

11.1.6 The attachment plllg of-the power ellpply cord of an Qppllgnr\n prn\lldnrl with 9 15 r 20- ampere

general use freceptacle shall be of the 3-wire grounding type. The attachment plug of the,power supply
cord of an appliance provided with a manually operated, line-connected, single pole switch|for appliance
on-off operatfjon, or an Edison base lampholder, shall be of the polarized or grounding type.

11.1.7 If a $-wire grounding-type attachment plug or a 2-wire polarized attachment plug is|provided, the
attachment glug connection shall comply with Figure 11.1 and the polarity identification of the flexible cord
shall comply jwith Table 11.3.
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Figure 11.1

Connections to attachment plug

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

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

CONDUCTOR NOT INTENDED FO|BE
GROUNDED (UNIDENTIFIED €ONDUCTOR)

CONDUCTOR INTENDER TO BE GROUNDED
(IDENTIFIED CONDUCTOR)®

CONNECTIONS OF CORD CONDWCTORS TO POLARIZED
ATTACHMENT PLUG (FACE OF'PLUG REPRESENTED)

CONDUCTOR NOT INTENDED TO| BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)”

2 In the above illustration, the blade to which the green conductor is connected may have a U-shaped or circular cross section.
b Signifies a conductor identified in accordance with Table 11.3.
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11.1.8 The conductor of the power supply cord that is intended to be grounded shall have the following
items connected to it:

a) The screw shell of an Edison base lampholder; and

b) The terminal or lead of a receptacle intended to be grounded.

Table 11.3 identifies the supply cord conductor intended to be grounded.

11.1.9 Attachment plugs, receptacles, appliance couplers, appliance inlets (motor attachment plugs),
and appliance (flatiron) plugs, shall comply with the Standard for Attachment Plugs and Receptacles, UL

498.

Exception N
that are inve
not required

Exception N
Frame and
Spacings, S¢

p. 1. Attachment plugs and appliance couplers integral to cord sets or power
stigated in accordance with the Standard for Cord Sets and Power-Supply ‘€ords
o comply with UL 498.

D. 2: A fabricated pin terminal assembly need not comply with ‘UL 498 if it
Fnclosure, Section 7; Assembly, Section 8; 11.3; Current-Carying Parts, Se
ction 24, of this end product Standard.

11.1.10 Femnale devices (such as receptacles, appliance coupléers) and connectors) that ar

that may be
the specific
coupler that
when tested

11.2 Strain

11.2.1 Stra
supply cord f

11.2.1.1 Ins
Bushings, Ul

Lised, to interrupt current in the end product, shall be suitably rated for current
ype of load, when evaluated with its matingplug or connector. For example,
can be used to interrupt the current of a motor load shall have a suitable hors
with its mating plug.

relief

fom being transmitted to terminals, splices, or interior wiring.

ulating bushings serving as strain relief shall comply with the Standard
| 635. Tests specified'in this Standard (e.g. Strain Relief Test) may still need to

to confirm th¢ combination of the insulating bushing and the supporting part are suitable.

11.2.2 If wa
fibrous mate

11.2.3 Med

od, pressed-board, or other fibrous material is used to secure the strain relief
ial shallkbe secured to the appliance by a pin, setscrew, or other positive means

supply cords
5, UL 817, are

complies with
ction 12, and

e intended, or
nterruption of
an appliance
bpower rating

n relief shall be provided to.reduce the risk of a mechanical stress on an attached flexible

for Insulating
be performed

bssembly, the

hs.shall be provided to reduce the likelihood of an attached supply cord or lead from being

pushed into the enclosure of an appliance through the cord entry hole. To determine compliance with this
requirement, the supply cord or lead shall be tested in accordance with Push-Back Relief Test, Section 38.

11.2.4 If a knot serves as strain relief in an attached flexible cord, any surface with which the knot may
come in contact shall be free from projections, sharp edges, burrs, fins, and the like, which may cause
abrasion of the insulation on the conductors.

11.3 Pin terminals

11.3.1 If an appliance is provided with pin terminals, the design of the appliance shall be such that no live
parts are exposed to unintentional contact both during and after the placement of the plug on the pins, in
the intended manner.

11.3.2 A pin guard is required, such that:
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a) A straight edge placed in any position, across and in contact with edges of the plug opening

withou

t the plug in place, cannot be made to contact any current-carrying pin.

b) With the plug aligned with the pins and the face of the plug in a plane located perpendicular to
the end or ends of the farthest projecting current-carrying pin, the probe illustrated in Figure 7.2
shall not touch any current-carrying pin while the probe is inserted through any opening with the
appliance in any position.

11.3.3 The plug used in 11.3.2(b) shall be the plug intended for use with the appliance.

11.3.4

If an appliance employs three or more pin terminals designed for use with a plug that covers all

the pins, the terminals shall be spaced so that they do not accommodate a flatiron or appliance plug or

cord-connect
application.

11.3.5 An 3
provided with

11.3.6 Ana
with a three-c

11.3.7 A pir
position by m

11.3.8 The
given in 24.1]
requirement,
tightness.

11.3.9 The dimensions of pins and their eenter-to-center spacings (including the correspong

of the female

ppliance provided with three pin terminals, one of which is for grounding,
or capable of being used with a two-conductor detachable power-supply cord.

ppliance provided with two pin terminals shall not be provided'with or capable ¢
ponductor detachable power-supply cord employing a grounding conductor.

terminal shall be securely and rigidly mounted.-and shall be prevented fro
bans other than friction between surfaces.

requirement in 11.3.7 is intended primarilyde provide for the maintenance of
1 and to provide for the maintenance of*proper spacings between pin terminal
consideration is also to be given to the*means for locking terminals in positio

contacts of general-use _plugs which these arrangements of pins will accommd

br body. The plug which these pins accommodate shall be acceptable for_the particular

shall not be

f being used

m shifting in

spacings as
5. Under this
h to maintain

ing spacings
date) are as

indicated in Table 11.2.
Table 11.2
Pins
Configuration of pins Dimensions of pins
Spacing between .
Type and rating of\plug that | Number | Agreement centers, i?\?t?](fr:(:’) nLcehn?r:‘%)
accommodafes‘the pins inch (mm)
Appliance plug rated 2 In line 1/2 0.156 +0.005 9/16 — 5/8
10Aat125V (12.7) (3.97 £0.13) (14.3-15.9)
Flatiron plug rated 2 Inline 11/16 0.188 +0.005 3/4-7/8
10Aat125V (17.5) (4.76 £0.13) (19.1-22.2)
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Table 11.3
Polarity identification of flexible cords

Acceptable combinations

Method of identification Wire intended to be grounded® All other wires*

A Solid white or gray — without tracer | Solid color other than white or
Color of braids on individual gray — without tracer
conductors B Color other than white or gray, Solid color other than white or

with tracer in bold gray — without tracer

ca Solid white or gray Solid color other than white or
Color of insulation on individual gray
conductors Sam LIU:It bitre Sotid-cotor-otirertiyan |Ight ber,

white, or gray

Color of separators DP White or gray Color other\than white or gray
EC® Tin or other white metal on all No tin©r other white metal on the
strands of the conductor strahds'6f the conductor

Other means b . .
F A stripe, ridge, or groove on the

exterior surface of the cord
2 Only for cord$ — other than Type SP-1, and SPT-1 — having no braid on any individual cohductor.
® Only for Typds SP-1, SP-2, and SPT-2 cords.

¢ Only for Typel SPT-1 and SPT-2 cords.

4 A wire finished to show a green color with or without one or more yellow stripés or'tracers is to be used only as an|equipment
grounding confluctor. See 25.1 and Figure 11.1.

¢ For jacketed ford.

11.4 Bushings

11.4.1 At a|point where a flexible cord passes through an opening in a wall, barrier, or erclosing case,
there shall bg a bushing or the equivalent which shall be substantial, reliably secured in place, and shall
have a smogth, well-rounded surface against which the cord may bear. If Type SP-2, SPT-2 | or other cord
lighter than Type HSJ is employed, ifithe'wall or barrier is of metal, and if the construction is|such that the
cord may bg¢ subjected to strain or motion, an insulating bushing shall be provided. The heat- and
moisture-resistant properties of‘the bushing material shall be such that the bushing is acceptable for the
particular application.

11.4.1.1 Injaddition toythe requirements in 11.4, Insulating bushings shall comply with theg Standard for
Insulating Byshings,(UL"635.

11.4.2 If th¢.cord hole is in wood, porcelain, phenolic composition, or other acceptable nonconducting
material, a srmooth;, wettrounded-surface s consideredto beequivatenttoa bushing:

11.4.3 Ceramic materials and some molded compositions are acceptable generally for insulating
bushings, but a separate bushing of wood, hot-molded shellac and tar composition, or rubber material
(other than in a motor) is not acceptable. Vulcanized fiber may be employed if the bushing is not less than
3/64 inch (1.2 mm) thick and if it is so formed and secured in place that it will not be affected adversely by
conditions of ordinary moisture.

11.4.4 An insulated metal grommet may be accepted in place of an insulating bushing if the insulating
material used is not less than 1/32 inch thick (0.8 mm), and completely fills the space between the
grommet and the metal in which it is mounted.
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12 Current-Carrying Parts

12.1 Each current-carrying part shall be made of metal that is acceptable for the particular application.

12.2 Current-carrying parts made of corrosion-resistant alloys (for example, stainless steel) are
acceptable regardless of temperature. Current-carrying parts made of ordinary iron and steel are not
acceptable unless they are rendered corrosion-resistant by an appropriate coating and, even then, they

are acceptabl

a) Pin

e only as follows:

terminals.

b) Parts whose normal operating temperature is higher than 100°C (212°F).

c¢) Parts of a component that the requirements referred to in 6.2 — 6.5, indicate asbeing acceptable
with coated iron and steel parts.
12.3 If a regervoir is part of an appliance, all live parts shall be so located or protected that they will not
be subject to fripping if the reservoir develops leaks, unless:
a) Theg reservoir is adequately resistant to corrosion from the liquid intended for use in |t; and
b) Thg reservoir does not develop cracks as a result of agings
13 Internal|Wiring
13.1 General
13.1.1  The |nternal wiring of an appliance shall €onsist of wire of a size and type or types which are

acceptable fo
which the wiri

13.1.2 Ther

equivalent employed as conductor insufation.

13.1.3 Dele

13.1.4 Inter
Wiring Materi

Exception NQ.

following:

r the particular application, when considered with respect to the temperature a
hg is likely to be subjected.

=)

-

is no temperature limit\applicable to glass fiber, beads of inorganic ma

fed

nal wiring.eomposed of insulated conductors shall comply with the Standard f
al, UL 758.

15 Vinsulated conductors need not comply with UL 758 if they comply wi|

nd voltage to

erial, or the

or Appliance

h one of the

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

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

¢) The applicable UL standard for other insulated conductor types specified in Wiring Methods and
Materials, of the National Electrical Code, NFPA 70.

Exception No. 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located in a low-voltage circuit not involving the risk of fire, electric shock or injury to persons need not
comply with UL 758.
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13.2 Protection of wiring

13.2.1 If the wiring of an appliance is located so that it may be in proximity to combustible material or
may be subjected to mechanical injury, it shall be protected.

13.2.2 Wires within an enclosure or the like shall be disposed or protected so that no damage to
conductor insulation results from contact with any rough, sharp, or moving part.

13.2.3 A hole by means of which insulated wires pass through a sheet-metal wall within the over-all
enclosure of an appliance shall be provided with a smooth, well-rounded bushing or shall have smooth,

well-rounded

surfaces upon which the wires may bear, to prevent abrasion of the insulation.

13.2.4 Insu
enclosure of

13.2.5 Wirg
device that ¢
requirement.

ated wires may be bunched and passed through a single opening in a metaly
an appliance.

positioning devices shall comply with the requirements in Electrical-insulation,
bmplies with the Standard for Positioning Devices, UL 1565, is considered to co

13.3 Splic

13.3.1 Al

S

lices and connections shall be mechanically secudre and shall provide adequat

electrical comtact. A soldered connection shall be made meghanically secure before beir

breaking or |
Exception: P

13.3.2 Asp
spacing betw

13.3.3 Insu
of friction tap
insulation co

posening of the connection results in any risk of.fire or electric shock.
rinted-wiring board joints need not be mechanically secure before soldering.

lice shall be provided with insulation equivalent to that of the wires involved if p
een the splice and other metal parts of the appliance is not reliably maintained.

ation consisting of two layers of friction tape, two layers of thermoplastic tape, g
e on top of one layer of rubber tape, is acceptable on a splice. In determining v
hsisting of coated fabric, thermoplastic, or other type of tubing is acceptable, cq

to be given t¢ such factors as its’/dielectric properties, heat resistant and moisture-resistant c

Thermoplast

13.3.4 Whsg
be positively
polarity as th

c tape wrapped-over a sharp edge is not acceptable.

re stranded internal wiring is connected to a wire-binding screw, loose strands
prevented from contacting any other uninsulated live part that is not always
e wijré, and from contacting any dead metal part. This may be accomplished

vall within the

Section 16. A
mply with this

e and reliable
g soldered if

Ermanence of

r of one layer
hether splice
nsideration is
haracteristics.

of wire shall
of the same
by the use of

pressure terr
other equival

HEw | Py $ o ldariaa-liia rirarad-avalat ldarina—all ctrand £ 4l o v
miar Curmicuivr o, O\JIUUIIIIH IUHO, iy cu U‘YUIULD, O\JIUUIIIIH dil oudiivuo Ul uarc vwi

ent means.

e together, or

13.3.5 Quick-connect type wire connectors shall be suitable for the wire size, type (solid or stranded),
conductor material (copper or aluminum) and the number of conductors terminated. If insulated, they shall
be rated for the voltage and temperature of the intended use. They shall be applied per the installation
instructions of the wire connector manufacturer.

13.3.6 Quick-connect terminals, both connectors and tabs, for use with one or two 22 — 10 AWG copper
conductors, having nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.205, and 0.250
in), intended for internal wiring connections in appliances, or for the field termination of conductors to the
appliance, shall comply with the Standard for Electrical Quick-Connect Terminals, UL 310.
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Exception: Other sizes of quick-connect terminals shall be investigated with respect to crimp pull out,
insertion-withdrawal, temperature rise, and all tests shall be conducted in accordance with UL 310.

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

13.3.8 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.
13.3.9 Single and multi-pole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory assembly to copper or copper alloy

conductors, or for factory assembly to printed-wiring boards, shall comply with the Standard for
Component Connectors for Use in Data, Signal, Control and Power Applications, UL 1977.

bf hard-wired
Standard for

13.3.10 Multi-pole splicing wire connectors that are intended to facilitate the connection
utilization eqipment to the branch-circuit conductors of buildings shall comply with the
Insulated Multi-Pole Splicing Wire Connectors, UL 2459.

ad aluminum
hinum and/or

13.3.11  Equipment wiring terminals for use with all alloys of copper, aluminum, er copper-cl
conductors, shall comply with the Standard for Equipment Wiring Terminals-\for Use with Alun
Copper Conductors, UL 486E.

13.3.12 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and,
be suitably rafed for field wiring.

if applicable,

Exception: A [fabricated part performing the function of a terminal block need not comply wit
the part complies with the requirements of 11.3; Current=Carrying Parts, Section 12; Electrig
Section 16; gnd Spacings, Section 24, of this end product Standard. This exception does

h UL 1059, if
al Insulation,
not apply to

protective cofductor terminal blocks.

14 Second

ry Circuits

14.1 General

14.1.1 Each

U7y

secondary circuit shall be judged under the requirements for line-voltage circuit

Exception: A secondary cireuit need not be investigated if:

a) It is|not a circuit that is intended to reduce the risk of injury to persons; and

b) It c¢ in 14.2.

mplies with the requirements for a limited-energy secondary circuit as specified

14.1.2 Secondary circuits may be connected to the frame of the appliance. Except as noted in 14.1.3 and
14.2.6, the connection shall be made at only one point in the appliance or system.

14.1.3 A grounding bus of adequate ampacity that is used as the return for a secondary circuit other than
as covered by 14.2.6 may be connected to the frame at more than one point.

14.1.4 If any secondary circuit having an open-circuit potential of more than 42.4 volts peak is connected
to the frame of an appliance, all exposed dead metal parts that may become energized, and all dead metal
parts within the enclosure that can be contacted during servicing and that may become energized, shall be
reliably connected together.
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14.2 Limited-energy secondary circuits

14.2.1

A limited-energy secondary circuit shall be supplied from:

a) A Class 2 transformer; or

b) An isolating transformer having an open-circuit sinusoidal potential of 30 volts, rms (42.4 volts,
peak) or less, and that includes at least one of the following means, that limits the power available

to the

levels specified for a Class 2 transformer.

1) A reliable fixed impedance;

ed;

14.2.2 The

and the isolating transformer described in 14.2.1 shall be judged as if.they were part of

circuit.

1423 Afu
not more tha
amperes for

1424 Ani
design as to
minute.

14.2.5 The
not be adve
single rectifig

14.2.6 The

1427 The
circuits or sh

14.2.8 The
components

')) A nr\ninfnrr\hangnghln fuse —tho |9rgnef fuse that fits in the fusehaolder prr\\li

3) A nonadjustable manually reset circuit protector; or

4) A reliable regulating network.

impedance, the fuse, the protector, or the regulating network and the wiring

e or a circuit protector used to limit the power as specified in 14.2.1 shall be 1
n 3.2 amperes for a circuit operating between. 15 and 30 volts and at not n
b 0 — 15 volt circuit.

Mmpedance or a regulating network that is'used to limit the current shall be of

imit the current under short-circuit conditions to not more than 8.0 amperes me

performance of a regulating.network used to limit the power in accordance wit
sely affected by either a.short circuit or an open circuit between any two ter
r, capacitor, transistor, ot similar component in the network.

frame may be used as the return for a limited-energy secondary circuit.

wiring in adlitnited-energy secondary circuit shall be routed away from the w
bll be provided with insulation that is for use at the highest of the voltages in the

wiring*in a limited-energy secondary circuit shall be routed away from the un
of-other circuits.

etween them
b line-voltage

ated or set at
hore than 5.0

such value or
hsured after 1

h 14.2.1 shall
minals of any

iring of other
bther circuits.

insulated live

14.2.9 Wires and cables that are part of a limited-energy secondary circuit shall be provided with strain
relief in accordance with 37.1 and 37.2 if stress on the wire or cable could cause the internal wiring of the
circuits to contact uninsulated live parts of other circuits.

15 Heating Elements

15.1

mechanical damage and contact with outside objects.

15.2

A heating element shall be supported in a sturdy and reliable manner. It shall be protected against

In determining that a heating element is adequately supported, consideration shall be given to

sagging, loosening, and other adverse conditions of the element resulting from continuous heating. For an
open-wire (uninsulated resistance wire) heating element, consideration shall also be given to breakage at
any point.
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15.3 An open-wire element, that is, uninsulated resistance wire, may be used in an appliance provided it
complies with the following:

a) It is enclosed or protected by barriers or covers that require tools for removal;
b) It complies with the accessibility of live parts requirements specified in 7.5 - 7.13; and

c) It complies with the Broken Element Test, Section 36.

15.4 A sheathed heating element, rope heater, or the like shall be judged under the applicable
requirements of this Standard.

15.4.1 Hea
758, and the

Material, UL
nt.

ng wire (e.d. rope hedter) that complies With thie Standara 1or Appliance vviring
equirements of this end product Standard are considered to fulfill this requireme
15.4.2 Ther Standard for
Thermistor-Ty

mistor-type heaters (e.g. PTC and NTC heaters) shall comply with” the
pe Devices, UL 1434.

16 Electrical Insulation

gnd bases or
al that is not
Molded parts
vithstand the

16.1 Insulat
supports for
damaged by
shall be cons
stresses of ag

ng washers, bushings, and the like that are integral’parts of an appliance
he mounting of current-carrying parts shall be of @ moisture-resistant materi
the temperatures to which they are subjected under conditions of actual use.
tructed so that they have the mechanical strength and rigidity necessary to v
tual service.

16.2 Insulat
particular apg
are usually aq
for general u
appropriate in

ability for the
pry materials
bt acceptable
n other more
e absorption
whether it is
s, insulation
ther features
unction with

ng material employed in an appliance_shall be judged with respect to its accept
lication. Materials such as mica, some molded compounds, and certain refract
ceptable for use as the direct support of live parts. Other materials which are n
5e, such as magnesium oxide;\may be acceptable if used in conjunction wit
sulating materials or if located-and protected against mechanical damage and tf
of moisture is minimized. When it is hecessary to investigate a material to determine
acceptable, ¢onsideration is to be given to its mechanical strength, dielectric propertie
resistance, hgat-resistant qualities) the degree to which it is enclosed or protected, and any

having a bes
conditions off

actual service:-All of these factors are considered with respect to therma

appropriate t¢

sts in the-Standard for Polymeric Materials — Use in Electrical Equipment Ev

ring on the risk'of fire, electric shock, or injury to persons involved, in conj

aging. The
hluations, UL

746C (see Temperature Considerations — General, Functional-Use Temperature Indices, |and Generic

Thermal Indiges) are:to’be used to evaluate a material for the above-mentioned properties.

Exception: Thermoset-matet be st : Liire
746C. For a thermoset mater/al operat/ng at a temperature above its temperature ratmg, the 1000 Hour
Aging Test as specified in 40.1 shall be conducted.

16.3 In the mounting or supporting of small fragile insulating parts, screws or other fastenings should not
be tight enough to cause cracking or breaking of these parts with expansion and contraction. Generally,
such parts should be slightly loose.

16.4 Sleeving or tubing used as an insulator for uninsulated live parts (such as glass fiber in rope
heaters) shall be so disposed or protected that no damage to the sleeving or tubing can result from contact
with any rough, sharp, or moving part. The sleeving or tubing shall not be installed under a compression
that renders it incapable of complying with the dielectric voltage-withstand requirements in 35.1.
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16.5 The requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified unless
the insulation or device is required to fulfill the requirements of 16.4, or a performance requirement of this
Standard. In such cases:

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

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

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

16.6 A printed-wiring board shall comply with the requirements in the Standard for Printed-Wiring

Boards, UL 71964 pl;lltcd vv;l;lly board-shattberatedvV=torbetter

16.7 Film-¢oated wire (magnet wire)

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

16.7.2 Film| coated wire in intimate combination with one or more insulators, and incorporated in an
insulation syptem rated Class 120 (E) or higher, shall comply with-the’ magnet wire requirgments in the

Standard for
class.

Systems of Insulating Materials — General, UL 1446;vand shall have a suitablg

17 Thermadl Insulation

17.1 Therm
that it is not &

17.2 Comb|
live parts of g

17.3 Some
which make

al insulation, if employed, shall be of su¢h a nature and so located and mounteq
dversely affected by any normal opefation of the appliance.

ustible or electrically conductjve-thermal insulation shall not make contact wit
n appliance.

types of mineral-wool thermal insulation contain conductive impurities in the
ts use unacceptable:if in contact with uninsulated live parts. See 34.1.

18 Therm

18.1 Ifan

| Cutoffs

pliance.is provided with a thermal cutoff, it shall be secured in place and be log

is accessible|for.rreplacement without damaging connections or internal wiring. See 54.6.

e temperature

or supported

h uninsulated

form of slag,

ated so that it

18.2 If an appliance is provided with a thermal cutoff, it shall be capable of opening the circuit in the
intended manner without causing the short-circuiting of live parts and without causing live parts to become
grounded to the enclosure when the appliance is connected to a circuit of voltage in accordance with
33.1.11, and operated in a normal position to cause abnormal heating in accordance with 47.4.

18.3 Revised and Relocated as 47.4.
18.4 A pressure brewing appliance provided with a function to keep water heated above room

temperature before brewing, or to keep brewed beverage heated after the cycle is complete shall be
provided with limiting-type devices in accordance with 22C.3.
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19 Lampholders

19.1 If an appliance is equipped with a polarized attachment plug, a lampholder supplied as a part of the
appliance shall be wired so that the screw shell is connected to the grounded conductor.

19.2 A lampholder shall be constructed and installed so that uninsulated live parts other than the screw
shell are not exposed to contact by persons removing or replacing lamps in normal service.

Exception: This requirement does not apply if, in order to remove or replace a lamp, it is necessary to
dismantle the appliance by means of tools.

19.3 Lamphetders-and-indicati os-with-integraHampftamphotde e-g—neonpitettamp) shall comply
with the Standglard for Lampholders UL 496

20 Switchep

20.1 A switgh or other control device provided as a part of an appliance shall be of a type intended for the
particular application and shall have a current and voltage rating not less:than that of the |circuit (load)
which it contrpls.

20.2 A switth employed on an appliance shall be located or protected so that it is not [subjected to
mechanical damage during use.

20.3 A manlpally operated, line-connected, single pole switch for appliance on-off operation shall not be
connected to[the conductor of the power supply cord intended to be grounded. Table 11.3 |specifies the
identification pf the power-supply cord conductor intended to be grounded.

20.4 Manuglly operated snap-switches shall comply with one of the following, as applicable:
a) Theg Standard for Switches for Appliances — Part 1: General Requirements, UL 61048-1;
b) Deleted.
¢) Thg Standard for General-Use Snap Switches, UL 20; or

d) Theg Standard for:Non-industrial Photoelectric Switches for Lighting Control, UL 773A.

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

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

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

b) The Standard for Clock-Operated Switches, UL 917.

20.6 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, shall comply with the requirements for an operating control with Type 1 action for 6000
cycles of operation, or as a manual control for 5000 cycles of operation, in accordance with the one of the
following:
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a) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1; and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2: Particular Requirements for Timers and Time Switches, UL 60730-2-7; or

b) The Standard for Solid-State Controls for Appliances, UL 244A.

21

211
be changed i

21.2 Ifthe
of changing

21.3 An ap
statement re

22 Control

22.1 A safg
be operative

22.2 A con
device as an

22.3 The tg
enclosed tha

22.4  Auxilig
product Stan
otherwise sp

22.5 Operg
standard req
and the para
in this end pr|

22.6 Operg
deviation or
speed contr:

Dual Voltage Appliance

nadvertently.

ﬂe voltage selector setting shall also change the supply circuit voltage indication|]

pliance that can be set to different rated supply circuit voltages shall be proy
uired by 58.5.

s and Control Circuits

ty or temperature-limiting control constructed to reduce the'risk of fire or electr
whenever the appliance is connected to its power supply.

trol device shall not be constructed to deliberately overload the branch-cirg
heans of disconnecting the appliance from the’supply.

rminals of a safety device within the enclosure of an appliance shall be so locg
I they will be protected against unintentional short-circuiting and damage.

ry controls shall be evaluated«in’ accordance with the applicable requiremen

bcified in this end product-Standard; see 22.10.

ting (regulating) cenirols shall be evaluated in accordance with the applicab
uirements specified in Electromechanical and Electronic Controls, Section 22A
meters in Controls — End Product Test Parameters, Section 22B, unless othery
pduct Standard; see 22.10.

ting eentrols that rely upon software for the normal operation of the end p
Arift of the control may result in a risk of fire, electric shock, or injury to perso

The construction of the circuit voltage selector shall be such that the circuit voltage setting cannot

ed, the action

ided with the

¢ shock shall

uit protective

ted or further

s of this end

dard and the parameters in~Controls — End Product Test Parameters, Section 22B, unless

e component
if applicable,
vise specified

roduct where
hs, such as a

| ||nnypnr~fndly nhnnging its ol |frr_\| it shall r-nmply with one of the fnllnwing-

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

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

Requ

irements, UL 60730-1.

22.7 Protective (limiting) controls shall be evaluated in accordance with the applicable component
standard requirements specified in Electromechanical and Electronic Controls, Section 22A, and if
applicable, the parameters in Controls — End Product Test Parameters, Section 22B, unless otherwise
specified in this end product Standard.

22.8 Solid-state protective controls that do not rely upon software as a protective component shall
comply with one of the following:
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a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1, except the Controls Using Software requirements in Annex H.

22.9 Solid-state protective controls that rely upon software as a protective component shall comply with
one of the following:

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

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

LI o704

Requi

2210 An el
would not ing
applicable req

+
CITITTIS, UL UUTJUTT.

ectronic, auxiliary or operating control (e.g. a non-protective control), tke fail
rease the risk of fire, electric shock, or injury to persons, need only bé sub,
uirements of this end product Standard.

22A Electromechanical and Electronic Controls

22A.1
a) The
b) The

c) The
Requi
Simila|

22A2 A te
coefficient (N
comply with @

a) The
Requi
Simila
with Al

b) The

A tenjperature control shall comply with one of the following;

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

Standard for Temperature-Indicating and -Regulating Equipment, UL 873; or

ements, UL 60730-1; and the Standard\for Automatic Electrical Controls for Hq
r Use; Part 2: Particular Requirements-for Temperature Sensing Controls, UL 60

mperature sensing positive_temperature coefficient (PTC) or a negative
TC) thermistor, that performs the same function as an operating or protective
ne of the following:

Standard for Automatic Electrical Controls for Household and Similar Use; P3
ements, UL 60730-1; and the Standard for Automatic Electrical Controls for Hq
I Use; Part 2; Particular Requirements for Temperature Sensing Controls, U
hnex J; or,

Standard for Thermistor-Type Devices, UL 1434.

22A.3 Athe

ure of which
ected to the

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

usehold and
730-2-9.

temperature
control shall

rt 1. General
usehold and
| 60730-2-9,

mal cutoff shall hnmply with the Standard for Thermal-Links — Pngﬂ irements anl

Application

Guide, UL 60691.

22B Controls — End Product Test Parameters

22B.1

22B.1.1

General

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

distance requirements of the applicable control standard as determined in Spacings, Section 24.

22B.1.2 Where reference is made to declared deviation and drift, this indicates the manufacturer’s
declaration of the control’s tolerance before and after certain conditioning tests.
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22B.2 Auxiliary controls

22B.2.1

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

22B.2.2 Auxiliary controls shall comply with the requirements of this end product Standard.

Exception: An auxiliary control that complies with a component standard specified in Electromechanical
and Electronic Controls, Section 22A, is considered to fulfill this requirement.

22B.3 Operating controls (regulating controls)

22B.3.1 Th
acceptability
Household a

a) Co
b) Un
6,000
condi

c) Ins|

4-5: Testing and measurement techniques — Surge immunity test, IEC 61000-4-5;

d) Fo
e) Fo

f) For

E—folfowing test parameters shall be among the Items considered when
of an operating control investigated using the Standard for Automatic Eleectrica
nd Similar Use; Part 1: General Requirements, UL 60730-1:

htrol action Types 1 or 2;

less otherwise specified in this Standard, manual and automatic controls shall
cycles with under maximum normal load conditions, @nd” 50 cycles un
ions;

fallation Class 2 as described in the Standard for El€ctromagnetic compatibility

the applicable Overvoltage Category, see Table’22B.1;
the applicable Material Group, see Table'22B.2; and
the applicable Pollution Degree, see-Jable 22B.3.

Table 22B.1
Overvoltage categories

judging the
| Controls for

be tested for
der overload

(EMC) — Part

Appliance Overvoltage category

|
Pqg
q

htended for fixed wiring'connection 1]
Il

rtable and stationary cord-connected

ontrol located in low-voltage circuit

NOTE - Applid
equipment tha

able tazlow-voltage circuits if a short circuit between the parts involved may result in operation of the
would increase the risk of fire or electric shock.

controlled

Table 22B.2
Material group

CTI PLC value of insulating materials

Material group

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

|

Il
e
e

NOTE - PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in the Standard
for Polymeric Materials — Short Term Property Evaluations, UL 746A.
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Table 22B.3
Pollution degrees

Appliance control microenvironment

Pollution degree

No pollution or only dry, nonconductive pollution. The pollution has no influence.
Typically a hermetically sealed or encapsulated control without contaminating
influences, or printed wiring boards with a protective coating can achieve this degree.

Normally, only nonconductive pollution. However, a temporary conductivity caused by

condensation may be expected. Typically indoor appliances for use in household or 2
commercial clean environments achieve this degree.

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

condensation that is expected. Typically controls located near and may be adversely 3

affected by motprs-
appliances achjeve this degree.

22B.3.2 The following test parameters shall be among the items considered ‘When|judging the
acceptability pf an operating control investigated using other than the Standard-for Automatic Electrical

Controls for Household and Similar Use; Part 1: General Requirements, UL 607:30-1:

a) Conptrol action Types 1 or 2;

b) Unless otherwise specified in this standard, manual and<@utomatic controls shall pe tested for
6,000 cycles with under maximum normal load conditions, and 50 cycles unger overload

conditjons;
c) For|the applicable Overvoltage Category, see Table 22B.1;
d) For|the applicable Material Group, see Table 22B.2; and

e) For|the applicable Pollution Degree, seg*Table 22B.3.

22B.4 Protective controls (limiting controls)

22B.4.1 An|electronic control that performs a protective function shall comply with tHe applicable
requirements| in Controls and Gontrol Circuits, Section 22, while tested using the parameters in this

section. Examples of protectivé controls are as follows:

a) A cpntrol used to'sense abnormal temperatures of components within the appliance]

b) An nterlock function to de-energize a motor;

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

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

22B.4.2 The following test parameters shall be among the items considered when determining the
acceptability of an electronic protective control investigated using the Standard for Automatic Electrical
Controls for Household and Similar Use; Part 1: General Requirements, UL 60730-1:

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

b) Power Supply Voltage Dips, Variation and Interruptions within a temperature range of 10°C
(18°F) and the maximum ambient temperature determined by conducting the Temperature Test;

see Normal Temperature Tests, Section 33;

¢) Surge Immunity Test — installation Class 3 shall be used;

d) Electrical Fast Transient/Burst Test, a test level 3 shall be used;
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e) Electrostatic Discharge Test;

f) Radio-Frequency Electromagnetic Field Immunity:
1) Immunity to conducted disturbances — When applicable, test level 3 shall be used; and
2) Immunity to radiated electromagnetic fields; field strength of 3 V/m shall be used;

g) Thermal Cycling Test shall be conducted at ambient temperatures of 10.0 +2°C (50.0 +3°F) and
the maximum ambient temperature determined by conducting the Temperature Test; see Normal
Temperature Tests, Section 33. The test shall be conducted for 14 days;

h) Overload shall be conducted based on the maximum declared ambient temperature (T,,.«) Or as
determined by conducting the Temperature Test; see Normal Temperature Test, Seetion 33; and

i) If spftware is relied upon as part of the protective electronic control, it shall be |evaluated as
software Class B.

22B.4.3 Thp test parameters and conditions used in the investigation of the ‘eircuit covered by 22B.4.1,
shall be as specified in the Standard for Tests for Safety-Related Controls‘Employing Solid-State Devices,
UL 991, using the following test parameters:

a) With regard to electrical supervision of critical components, for attended appliafjces, a motor
opergted system becoming permanently inoperative withrespect to movement of an exposed
portion of the appliance meets the criteria for trouble indication. For unattended appliances,
electrjcal supervision of critical components may notrely on trouble indication;

b) A fleld strength of 3 V/m is to be used for the‘Radiated EMI Test;

c) The Composite Operational and Cycling Test is to be conducted for 14 days af temperature
extremes of 0°C (32°F) and 70°C (158°F);

d) The Humidity Class is to be based on the appliance's intended end use and is to be used for the
Humidity Test;

e) A \fibration level of 5 g.is'to be used for the Vibration Test;

f) Thé Computational Investigation is not applicable to appliances covered by thi§ end product
Standard;

g) Fof the Demonstrated Method Test, the multiplier for the test acceleration factor i to be 576.30
for infermittent use appliances, or 5,763.00 for continuous use appliances. The tes} acceleration
factorl equation is to be based on a 25°C (77°F) use ambient;

h) The Endurance Test is to be conducted concurrently with the Operational Test. The control shall
perform its intended function while being conditioned for 14 days in an ambient air temperature of
60°C (140°F) or 10°C (18°F) greater than the operating temperature of the control, whichever is
higher. During the test, the control is to be operated in a manner representing normal use;

i) For the Electrical Fast Transient Burst Test, test level 1 is to be used;
j) Conduct a failure-mode and effect analysis (FMEA); and

k) If software is relied upon as part of the protective electronic control, it shall be evaluated as
software Class 1 in accordance with the Standard for Software in Programmable Components, UL
1998.
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22B.4.4 Unless otherwise specified in this Standard, protective controls shall be evaluated for 100,000
cycles for Type 2 devices and 6,000 cycles for Type 1 devices with rated current.

22B.5 Controls using a temperature sensing device

22B.5.1 A temperature sensing positive temperature coefficient (PTC) or a negative temperature
coefficient (NTC) thermistor, that performs the same function as an operating or protective control, shall be
tested using the following number of cycles when testing a sensing device in accordance with the
endurance test:

a device employed as a operating device — 6,000 cycles;

a) For

b) For

c) For
22C Capsu
22C.1 Gengral
22C1.1 A

thermostat th
and/or to kee

22C.1.2 As
regulating co
risk of fire o
purpose.

22C.2 Temperature regulating

22C.2.1 An
complete cyc
maker therm
Compliance

le-Type Brewing Appliance Controls

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

a device employed as a combination operating and protective device — 100,000

apsule-type brewing appliance provided with an automatic reset temperatu

b brewed beverage heated after the brew cycle shall comply with 22C.2 and 220

cycles.

re regulating

at operates more than once during a function to keép water heated before thg brew cycle,

3.

eparate temperature limiting-type device is required if the short-circuiting of a
ntrol during abnormal operation (see Abnormal Operation Tests, Section 47) i
- electric shock. A single combination\regulating-limiting control is unaccepf

automatic reset temperature-regulating thermostat that operates more than o
e of brewing and warming shall comply with the applicable requirements for dri

vith the Standard-for Automatic Electrical Controls for Household and Similar

temperature-
hcreases the
able for this

nce during a
D-type coffee

pstats in the Standard for Temperature-Indicating and -Regulating Equipment, UL 873.

Use, Part 1:

General Requirements, ULt60730-1, and the Standard for Automatic Electrical Controls for Hpusehold and

Similar Use;
these require

Part 2: Particular Requirements for Temperature Sensing Controls, UL 6073
ments,

0-2-9, fulfills

22C.2.2 Th
Index of 175

Materials — Use in Electrical Equipment Evaluations, UL 746C.

ive Tracking

insullating material of a temperature regulating control shall have a Compara
3 i i i i or Polymeric

22C.2.3 A temperature sensing positive temperature coefficient (PTC) or a negative temperature
coefficient (NTC) thermistor, that performs the same function as an operating or protective control shall
comply with the following:

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

with A

nnex J; or

b) The Standard for Thermistor-Type Devices, UL 1434.
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22C.3 Limiting-type devices

22C.3.1 Al

imiting-type device shall consist of one of the following:

a) A single thermal cutoff with an established TH-100 rating (which includes having a Conductive
Heat (CH) rating) as described in the Standard for Thermal-Links — Requirements and Application
Guide, UL 60691, and as tested per 33.2.5.8 and 33.2.5.10;

b) Two thermal cutoffs such that one of the following conditions is met:

1) Each of the thermal cutoffs has a Conductive Heat (CH) rating as described in UL 60691;

or

C)As

d)An

22C.32 A
limiting devig
and -Regula
Electrical Co
Standard for
for Temperat

22C.3.3 At
— Requiremg]

2) One thermal cutoff has a Conductive Heat (CH) rating:

i) and temperature on the stationary contact lead of the thermal) cutoff
rating is greater than or equal to the temperature on is|case,
33.2.5.10; or

A

g

ii) the CH rated thermal cutoff has a set-point temperature equal to or h
thermal cutoff without a CH rating; or

3) The temperature on the stationary contact lead.6f both thermal cutoffs
rating is greater than or equal to the temperature on their respective cases
33.2.5.10.

ingle-operation thermostat; or

hanual-reset thermostat that is inaccessible to the user without the use of tools.

Single-operation thermostat or_asmanual-reset thermostat that is provided a
e shall comply with the applicable requirements in the Standard for Temperat
ing Equipment, UL 873, fotlimiting controls. Compliance with the Standard
ntrols for Household and Similar Use, Part 1: General Requirements, UL 607
Automatic Electrical Controls for Household and Similar Use; Part 2: Particular
Lire Sensing Contrels; UL 60730-2-9, fulfills these requirements.

hermal cutoffishall comply with the applicable requirements in the Standard for 1
nts and Application Guide, UL 60691.

22C34 If

parts that arg likely to become grounded, such as a metal bottom with bumped-out metal fee

grounding-type attachment plug is provided or the enclosure of the applian

without a CH
s tested per

gher than the

without a CH
as tested per

5 the thermal
ure-Indicating
for Automatic
B0-1; and the
Requirements

[hermal-Links

ce has metal
t, the limiting-

type device

shall be located In the ungrounded supply conductor (if it can be identi

ied) and the

temperature-regulating control shall be in the other conductor. If the ungrounded supply conductor cannot
be identified, the limiting-type device shall be located in one supply conductor and the temperature-

regulating co

ntrol shall be located in the other supply conductor.

23 Overheating Protection

23.1
to or modify t

he applicable requirements in the Automatic Controls Test, Section 49.

The requirements in this section are applicable to all products. These requirements are in addition

23.2 An appliance shall be provided with a separate and distinct temperature-limiting device to limit
temperatures within the appliance. A single combination regulating-limiting control is unacceptable for this

purpose.
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Exception No. 1: A temperature-limiting device is not required if, with all thermally responsive devices
short-circuited, the results of all appropriate abnormal tests are in compliance with the Abnormal Operation
Test, Section 47.

Exception No. 2: A temperature limiting device, as specified in 23.3, is not required if an appliance is
provided with:

a) A manually reset operating control that operates during each cycle of normal operation to
terminate the heating process; and

b) A minimum of two independent temperature limiting thermostats, as specified in Table 49.1.

23.3 A limit
thermostat. T
without the usg

Exception: A
the automatig
lever, or the

Temperature-
requirements|
Use, Part 1: (
series as a Ty

23.4 A sing
device of 23]
and Regulati
Electrical Cor
applicable P4

ng-type device shall be a thermal cutoft, a single-operation thermostat or a
he device and any means to actuate a reset function, shall be inaccessiblg
e of tools.

manually reset device is permitted to have an accessible reset means if it is trig
tripping shall be independent of the manipulation or position of.the reset bl
jke. A manual reset control designated type M1 or M2 in accordance with the
ndicating and -Regulating Equipment, UL 873, is considered to comply
Compliance with the Standard for Automatic Electrical Controls for Househol
beneral Requirements, UL 60730-1, and/or the applieable Part 2 standard from 1
pe 2.H or Type 2.J action fulfills these requirements:

e-operation thermostat or a manual-reset thermostat that is provided as the thg
B shall comply with the applicable requirements in the Standard for Temperatt
ng Equipment, UL 873 for limiting controls. Compliance with the Standard fi
trols for Household and Similar Use,(Rart 1: General Requirements, UL 60730
rt 2 standard from the UL 60730 series fulfills these requirements.

23.5 A thermnal cutoff shall comply with the applicable requirements in the Standard for The

Requirement

23.6 If a grg
that are likely
device shall b
the other sup
device.

5 and Application Guide,JL60691.

unding-type attachiment plug is provided or the enclosure of the appliance ha
to become grounded, such as a metal bottom with bumped-out metal feet, the
e located in ene-supply conductor and the temperature-regulating control shall
bly conduetor: If identifiable, the ungrounded supply conductor shall contain the

manual-reset
to the user

-free: that is,
tton, handle,
Standard for

with these
 and Similar
he UL 60730

ermal limiting
re-Indicating
br Automatic
1, and/or the

trmal-Links —

5 metal parts
limiting-type
be located in
limiting-type

24 Spacinqs

241

2411

General

The spacings in an appliance shall be 1/16 inch (1.6 mm) between uninsulated live parts of

opposite polarity; and between a rigidly mounted uninsulated live part and a dead metal part that either is
exposed for persons to contact or may be grounded.

Exception No. 1: If exact centering of the cold pin of a sheathed-type heating element is required to
maintain the 1/16-inch (1.6-mm) spacing, a spacing of 3/64 inch (1.2 mm) in one location is acceptable.

Exception No

. 2: Asindicated in 24.1.2.

24.1.2 At closed-in points only, such as the screw-and-washer construction of an insulated terminal
mounted in metal, a spacing of 3/64 inch (1.2 mm) is acceptable. Within a thermostat, except at contacts,
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the spacings between uninsulated live parts on opposite sides of the contacts are to 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, and the
construction is to be such that the spacings are maintained permanently.

24.2 Barriers

24.2.1 Aninsulating liner or barrier of fiber or similar material employed where spacings would otherwise
be unacceptable shall not be less than 1/32 inch (0.8 mm) thick and shall be so located or of such material
that it cannot be adversely affected by arcing, except that fiber not less than 1/64 inch (0.4 mm) thick may
be used in conjunction with an air spacing of not less than 50 percent of the spacing required for air alone.

Exception: I
appropriate [

sulatina material having a thickness less than specified mav bhe used if it s
T T (d P4

roperties for the application.

equivalent in

24.2.2 Unlq
barrier of mid

ss protected from mechanical abuse during assembly and functioning.of an
a shall be 0.010 inch (0.25 mm) or thicker.

appliance, a

24A Spacings on Printed-Wiring Boards
24A1 As gn alternative to the spacing requirements of 24.1.1, .a (printed-wiring board with spacings
between oppgosite polarity circuits (other than a low-voltage circuit).less than those required|is acceptable
provided tha{ the spacings:
a) Arg located on a portion of the printed wiring ‘board provided with a conformal coating that
complies with the requirements in the Standafd for Polymeric Materials — Use| in Electrical
Equigment Evaluations, UL 746C, and the dielectric voltage-withstand test describefl in Dielectric

e-Withstand Test, Section 35;

UL 2#4A. Compliance with the Standard for Automatic Electrical Controls for H

d side of the

r Appliances,
pusehold and

Similar Use; Part 1: General Requirements, UL 60730-1, and/or the applicable Pdrt 2 standard

from {he UL 60730,series fulfills these requirements; or

d) Camply with{the spacing requirements in the Standard for Insulation Coordina
Clearpnces ‘and Creepage Distances for Electrical Equipment, UL 840. The spacing
of UL|[840 shall not be used for field wiring terminals and spacings to a dead metal eng

ion Including
requirements
losure.

24A.2 When conducting evaluations in accordance with the requirements in the Standard for Insulation
Coordination Including Clearances and Creepage Distances for Electrical Equipment, UL 840, the
following guidelines shall be used:

a) A household electric cooking appliance is to be categorized as Overvoltage Category I, see
Table 22B.1;

b) The applicable Material Group per Table 22B.2;
c) The Pollution degree shall be Pollution Degree 2, see Table 22B.3; and

d) Any printed-wiring board which complies with the requirements in the Standard for Printed-
Wiring Boards, UL 796, shall be determined to provide a Comparative Tracking Index (CTI) of 100,
and when it further complies with the requirements for Direct Support in UL 796, then it shall be
determined to provide a CTl of 175.
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24A3

In order to apply Clearance B (controlled overvoltage) clearances, control of overvoltage shall be

achieved by providing an overvoltage device or system as an integral part of the product. This voltage
limiting device or system shall comply with the Standard for Surge Protective Devices, UL 1449.

25 Groundi

251
that shall be:

ng

a) Green, with or without one or more yellow stripes;

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

On an appliance where grounding is provided, the flexible cord shall include a grounding conductor

c) Co
during
conne

25.2 All exp
conductor, ar
servicing and
of the powers
Grounding Te

25.3 A sep
appliance grg
supply circuit

Exception: TH
energized wh

26 Protecti

26.1
personal injur

26.2 Anend

injury to pers¢ns duringmormal maintenance and use.

Exception Ng
this requirem

Materigls employed in the, construction of the appliance depended upon for prote

nected to the enclosure of the appliance by means of a screw not likely, to
ordinary servicing, or by other reliable means. Solder alone is not acceptable fg
ction.

osed dead metal parts of a cord-connected appliance that is equipped with
d all dead metal parts within the enclosure that are exposéd, to contact dur
are likely to become energized, shall be conductively connected to the groundi
tsupply cord. The grounding means shall comply with the requirements in R
st, Section 29.

brable connecting device provided with a grounding connection shall be s
unding connection is made before connection.to, and broken after disconnec

is requirement does not apply to andinterlocked plug, receptacle, and connect
en the appliance grounding connection is made.

bn Against Injury to Persons

y shall be appropriate for the particular use. See 7.1 and 7.3.

losure, a frame,a guard, a handle, or the like shall not be sharp enough to cons

. 1. A.part or portion of a part needed to perform a working function need no
ol

be removed
r making this

a grounding
ng any user
ng conductor
esistance of

uch that the
tion from the

or that is not

ction against

itute a risk of

comply with

Exception No. 2: A part or portion of a part inaccessible to the probe illustrated in Figure 7.2 need not
comply with this requirement.

26.3 Compliance with the requirement of 26.2 shall be determined by applying the test procedures,
equipment, and acceptance criteria specified in the Standard for Tests for Sharpness of Edges on
Equipment, UL 1439.

26.4 The stability of an appliance shall be such that it will not be overturned readily in normal use. The
appliance shall be subjected to the Stability Test, Section 44.

26.5 If any part of an appliance requires proper assembly, for example fully inserting a lid or engagement
of a twist-lock part, in order to reduce a risk of injury to persons, then improper assembly that may result in
a risk of injury to persons shall be clearly visible to the user.
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26.6 A coffee urn or similar water-heating appliance that is not lifted or tilted to dispense the liquid and
that has a capacity of more than 17.5 oz (520 mL) shall be:

a) Provided with such a lid as described in 26.5; and

b) Subjected to the Tip Over Test, Section 45, wherein the lid does not become dislodged.

26.7 The construction of an appliance shall be such as to minimize the possibility of physical injury when
pouring under conditions simulating intended normal use. The pouring spout shall be constructed so that
the direction and rate of liquid flowing from the spout will be as anticipated. Liquid shall not be emitted from
other than the spout in the intended use.

26.8 An appliance, or that part of an appliance (such as a carafe), that requires lifting|and tilting to
dispense the liquid and that has a capacity of more than 17.5 fluid oz (520 mL) shall bé)supjected to the
Tip Over Tes{, Section 45.

Exception N¢. 1: The Tip Over Test is not required if the critical angle of balance\is 45 degrdes or greater.
The critical gngle of balance is determined as the angle at which a sample 'will tip over diie only to the
force of gravity, in any orientation throughout its vertical axis.

Exception N¢. 2: The Tip Over Test is not required if it complies with'the Dynamic Stability| Test, Section
46.

26.9 The rdlease mechanism for detachable handles shall bé:

a) Lofated and/or guarded so that inadvertentcdetachment of the handle does not| occur during
normal use of the appliance; and

b) Cqnstructed so that complete and proper engagement of the handle is obvioug to the user
during the operation of attaching the handle.

26.10 The |battery compartment of“an appliance or any accessory, such as a wirgless control,
incorporating one or more replaceable coin cell batteries of lithium technologies shall comply with the
Standard for| Products Incorporating Button or Coin Cell Batteries of Lithium Technologies,| UL 4200A, if
the appliance or any accessory is'intended for use with one or more single cell batteries having a diameter
of 32 mm (1.R5 in) maximum.with a diameter greater than its height.

Exception: Npt applicable to an appliance intended only to be mounted above a countertop.

26.11 A prgssure brewing appliance shall be provided with a brewer operation indicator that is readily
visible and distinguli : “off" iti ion-indi d "on" starting

26.12 A pressure brewing appliance shall be constructed so that the brewing chamber cannot be opened
by a simple or unintentional operation when the chamber is pressurized.

Note 1: An espresso coffee filter that can only be removed after having been rotated through an angle of at least 30 degrees is
considered to comply with this requirement. For other brewing appliances, a brewing material holder provided with two separate and
distinct means for securement, accomplished either manually or by an automatic process, is also acceptable.

Note 2: A brewing chamber that cannot be opened while under pressure by exerting a force of less than 2.25 pounds (10 Newtons) is
considered to comply with this requirement.

Exception: An appliance that meets the requirements of the Open Brew Chamber Test — Pressure Brewing
Appliances, Section 46B is not required to comply with this requirement.
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26A Ground-Fault, Arc-Fault, and Leakage Current Detectors/Interrupters

26A.1 Ground-fault circuit-interrupters (GFCI) shall comply with the Standard for Ground-Fault Circuit-
Interrupters, UL 943. The following statement, or equivalent, shall be included as a marking near the
GFCl, or as an instruction in the manual: "Press the TEST button (then RESET button) every month to
assure proper operation."

26A.2 Appliance-leakage-current interrupters (ALCI) shall comply with the Standard for Appliance-
Leakage-Current Interrupters, UL 943B. An ALCI is not considered an acceptable substitute for a GFCI
when a GFCl is required by the National Electrical Code, NFPA 70.

26A.3 Equ| ment ﬂrr\llnH fault prr\fnnh\/n devices—shall r\nmnl\l with _the Standard for round-Fault
Sensing and ?elaymg Equipment, UL 1053, and applicable requlrements of the Standard.fory{Ground-Fault
Circuit-Interrypters, UL 943.

26A.4 Arc-fault circuit-interrupters (AFCI) shall comply with the Standard)fer Arc-Hault Circuit-
Interrupters, UL 1699.

26A.5 Leakage-current detector-interrupters (LCDI) and any shielded..cord between the LCDI and
appliance shgll comply with Standard for Arc-Fault Circuit-Interrupters, UL 1699.

26A.6 An arc-fault circuit-interrupter (AFCI) or leakage-currentdetector-interrupter (LCDI), when used on
equipment hgving a power supply cord and plug, shall be installed as an integral part of thg attachment
plug or located in the supply cord within 4 inches (102 mm) efthe attachment plug.

26A.7 Arc fault detection testing shall include the applicable tests required for cord-type ar¢-fault circuit-
interrupters, fpund in the Standard for Arc-Fault Circuit-Interrupters, UL 1699.

Exception: The carbonized path arc clearing.time test is not applicable for LCDlIs that are provided with
shielded powgr-supply cords.

26B Surge Protective Device

26B.1 A deyice providing surge protection or transient suppression shall comply with the [Standard for
Surge Protective Devices, UL-1449.

27 Pressurg Vesséls)and Parts Subject to Pressure

27.1 Revisdd.and relocated as 26.12.

27.2 Revised and relocated as 54.14.

27.3 Except as noted in 27.4, a pressure vessel having an inside diameter of more than 6 inches (152
mm) and subject to a gauge pressure of more than 15 Ibf/in? (103 kN/cm? or 10.5 gf/mm?) shall be certified
by the National Board of Boiler and Pressure-Vessel Inspectors and marked in accordance with the
appropriate boiler and pressure vessel code symbol of the American Society of Mechanical Engineers
(ASME) ("H", "M", "S", or "U") for a working pressure not less than the pressure determined by applying
27.5.

27.4 If a pressure vessel, because of its application, is not covered under the inspection procedures of
the ASME code, it shall be so designed and constructed that it complies with the requirements in 46A.1 —
46A.4.
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27.5

27.6

27.7

27.8

27.9

Revised and relocated as 46A.1.
Revised and relocated as 46A.2.
Revised and relocated as 46A.3.
Revised and relocated as 46A.4.

Revised and relocated as 46A.5.

27.10 Revised and relocated as 46A.6.

27.11 A me
in the event ¢

2712 Pres
pressure-reli

2713 Ther
to protect.

2714 Ave
pressure ger

2715 The
maximum of
pressure. Th
Allowable O

2716 A pre

a) Sh
intend

b) De

c) Sh
minin

d) Sh

ans for relieving pressure shall be provided for all parts in which pressure might
f fire.

ef means or the equivalent may be employed to comply with the regquirements in

e shall be no shut-off valve between the pressure-relief means and the parts tha

5sel having an inside diameter of more than 3.0 inches (76.2 mm) and subject t
erated or stored within the appliance shall be protected by a pressure-relief devi

start-to-discharge pressure setting of the<pressure-relief device shall not be hi

e Maximum Operating Pressure ofca pressure vessel of 27.3 is the mark
erating Pressure.

ssure-relief device shall comply with all of the following:

pll be connected as close as possible to the pressure vessel or parts of the sy,
ed to protect;

eted

bl have its{discharge opening located and directed so that the risk of scalding is
um;

all have its discharge opening located and directed so that operation of the de

be generated

sure-relief devices (see 27.18), fusible plugs, soldered joints, nonmetallic tulbing, or other

27.11.

it is intended

D air or steam
ce.

gher than the

erating pressure of the vessel. The diseharge rate of the device shall acceptably relieve the

ed Maximum

stem that it is

reduced to a

vice does not

deposit moisture on bare Tive parts or on insulation or components affected de

moisture; and

e) Shall be non-user serviceable.

rimentally by

27.17 A pressure-relief device having an adjustable setting is judged on the basis of its maximum setting
unless the adjusting means is sealed at a lower setting.

2718 A pressure-relief device is considered to be a pressure-actuated valve or rupture member
intended to relieve excessive pressures automatically.

2719

For pressure brewing appliances where a pressure-relief device is required, the control

responsible for limiting the pressure in the vessel shall be capable of performing under rated load for
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100,000 cycles of operation and shall prevent the pressure from exceeding 90 percent of the relief device
setting under any condition of normal operation.

Exception: An appliance which has a maximum system pressure during normal operation with the inlet of
the brewing chamber blocked less than 10 psi is not required to comply with this requirement. The
pressure shall be measured at the exit of the heater and also at the exit of a pump that moves liquid at an

elevated temperature, if provided.

PERFORMANCE

28 General

28.1 The performance of an appliance shall be investigated by subjecting the requirel number of
appliances to|all the applicable tests as described in Sections 29 — 49. Appliances employed for leakage-
current tests ghall be first tested for leakage prior to employing them for other tests.

29 Resistance of Grounding Test

29.1 There
appliance ang

29.2 Compl
a) Arg

b) Pas
volts f

sistance between the point of connection of the equipment-greunding means at
any other point in the grounding circuit of the appliance shall not exceed 0.1 oh

ance with the requirement in 29.1 is to be determined by:

sistance-measuring instrument; or

om the grounding pin of the attachmentplug cap to a point in the grounding cirg

measyring the resulting drop in potential between the two points. The resistance in g

detern
two pq

nined by dividing the drop in potential in volts by the current in amperes passing
ints.

30 Power Input

or within the
ms.

sing an alternating current of at least 30*amperes from a power supply of not fnore than 12

uit, and then
hms is to be
between the

30.1 The pqwer input to an appliance shall not be more than 105 or less than 90 percent pf its marked
rating.
30.2 To determine ,if;an appliance complies with the requirement in 30.1, the power input is to be

measured w
connected to

th the\appliance at normal operating temperature under full-load condition
a supply circuit adjusted to the highest voltage of the following:

s and while

a) The marked voltage rating; or

b) 120 V, whichever is appropriate for the appliance.

31 Leakage Current Test

31.1

tested in accordance with 31.1 — 31.7 shall not be more than:

a)0.5

mA for an ungrounded (2-wire) appliance;

The leakage current of a cord-connected appliance rated for a nominal 120-V or 240-V supply when

b) 0.5 mA for a grounded (3-wire) appliance that is easily carried or conveyed by hand; and
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c) 0.75 mA for a grounded (3-wire) permanently connected appliance, or a cord connected
appliance that is intended to be fastened in place or located in a dedicated space and employing a
standard attachment plug rated 20 A or less.

Exception: The leakage current of an appliance incorporating a sheath type heating element, when
measured in accordance with 31.3 — 31.7, shall not exceed 2.5 mA during the first 5 minutes after reaching
the leakage current limit of 0.5 mA or 0.75 mA, as applicable, and at the end of this time, the leakage
current shall be not more than the 0.5 mA or 0.756 mA limit as applicable— the leakage current is to be

monitored during heat-up and cool-down.

31.2 Leaka

are conside
protection ag
accessible w
measuremer
shock.

314
leakage curr
contact with
as the surfa
appliance.

31.5 The 1
measuremer
only indicate
meter used n

ge current refers to all currents,

including capacitively coupled currents,

neously accessible and from one surface to another where simultaneously acc
ed to be exposed surfaces unless guarded by an enclosure considered a
ainst electric shock as defined in 7.1 — 7.13. Surfaces are-considered to be s
hen they can be readily contacted by one or both hands ofia person at the sam
ts do not apply to terminals operating at voltages which.are not considered to in

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

bnt is to be measured using a metal foil with, an area of 10 by 20 cm (3.9 by

that may be
ed conductive

currents from

essible. Parts
cceptable for
multaneously
b time. These
volve electric

nclosure, the
/.9 inches) in

he surface. Where the surface is less than.10 by 20 cm, the metal foil is to be the same size

ce. The metal foil is not to remain insplace long enough to affect the tempe

heasurement circuit for leakage current is to be as shown in Figure 31
t instrument is defined in (a).= (d). The meter which is actually used for a meas
the same numerical value for a particular measurement as would the ideal ing
eed not have all the attributes of the ideal instrument.

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

b) The meter s foindicate 1.11 times the average of the full-wave rectified composite
voltage acrossthe resistor or current through the resistor.

c) OV

er.a frequency range of 0 — 100 kH, the measurement circuitry is to have

brature of the

1. The ideal

irement need
strument. The

apacitance of

wave-form of

a frequency

response (ratio of indicated to actual value of current) that is equal to the ratio of the impedance of
a 1500 ohm resistor shunted by a 0.15 microfarad capacitor to 1500 ohms. At an indication of 0.5
mA, the measurement is to have an error of not more than 5 percent at 60 Hz.

d) Unless the meter is being used to measure leakage from one part of an appliance to another, the
meter is to be connected between the accessible parts and the grounded supply conductor.
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Figure 31.1

Leakage-current measurement circuit

PRODUCT

LC100

A —Probe with s
B — Separated af

31.6 A sam

condition with all its switches and thermostats closed, but its grounding conductor, if any,

attachment p
of the produc

to the measutling circuit (Figure 31.1), is to be as follows:

a) Wit
istob

b) Sw
leakag
opera

c) Lea
Both
be ob
heat 4
stabili
Upon

d) If th
the lea

S2

ARAOMMBER—GQLIRNL N, A~ IO

INSULATING
— TABLE

vy}

SNOUONDTCOD—SOT T I CUNDUO

ielded lead.

d used as clip when measuring currents from one part of appliance to another.

ple of the appliance is to be tested for leakage current ‘starting with the

ug. The "as received" condition being without prior energization, except as may
ion line testing. The supply voltages is to be 120- t0)240V. The test sequence, W

N switch S1 open, the appliance is to be connected to the measuring circuit. Lez
e measured using both positions of switch.S2.

tch S1 is then to be closed, energizing the appliance, and within a period of 5
e current is to be measured using both positions of switch S2, and with t
ed at the maximum heat setting*of controls.

kage current is to be monitared until thermal stabilization under the maximum hg
ositions of switch S2 are*to be used. The equivalent of thermal stabilization is ¢
ained as in the normal temperature test. If any thermostat does not cycle at t
etting, it is to be adjusted until it does cycle before the final measurement
ration are taken._Measurements are to be made with the thermostat, if any, ope
evidence oftstabilizing readings, monitoring periods may be increased.

e appliance employs a single pole switch, monitoring of leakage current is to
kage ‘eurrent stabilizes or decreases after the appliance is turned off.

as received"
open at the
pccur as part
ith reference

kage current

seconds, the
he appliance

pat condition.
onsidered to
ne maximum
s at thermal
h and closed.

tontinue until

31.7 Normally a sample will be carried through the complete leakage current test program as covered by
31.6, without interruption for other tests. With the concurrence of those concerned, the leakage current
tests may be interrupted for the purpose of conducting other nondestructive tests.

32 Operational Tests

32.1

of fire, electric shock, or injury to persons.

32.2

Operation of an appliance while simulating anticipated conditions of use shall not increase the risk

In conducting the test, the conditions mentioned in the manufacturer's instructions, including

cleaning, maintenance, and the use of accessories may be included or omitted to simulate reasonably

foreseeable a

ctions of the user.


https://ulnorm.com/api/?name=UL 1082 2023.pdf

MARCH 3, 2023 UL 1082 49

33 Normal Temperature Tests
33.1 General

33.1.1 An appliance, when tested under the conditions described in 33.1.3 — 33.2.4.1, shall comply with
all three of the following conditions:

a) The appliance shall not attain at any point a temperature sufficiently high to constitute a risk of
fire or to damage any materials employed in the appliance.

b) At any time during the test — other than as indicated in 33.1.2 — temperature rises at specific
points shall not be greater than indicated in Table 33.1.

c) Th(L appliance shall comply with the requirement in 7.1.
Table 33.1
Maximum acceptable temperature rises
Materipls and component parts °C (°F)
1. Fiber Used as electrical insulation or as cord bushings 65 (117)
2. Wood pr other combustible material which is a part of an appliance 65 (117)
3. Cotton|or rayon braid of a flexible cord 65 (117)
4. Phenolic composition used as electrical insulation or where deterieration would result 125 (225)
in a risk of fire or electric shock?
5. Pointson surface supporting an appliance other than wall-miounted and under-cabinet 125 (225)
mounted
6. Any pdint on a surface adjacent to a wall-mounted or ‘under-cabinet mounted appliance 65 (117)
includipg the surface on which the appliance is mounted
7. Pointsjon adjacent surfaces of the tests cornerfor counter-top appliances 100 (180)
8. Flatirop or appliance plug 175 (315)
9. Insulated wire or cord 25°C (77°F) |ess than its
temperatufe rating®
10. Sealing compound G
11. A. Copper, tinned or bare\stfands:
1) leds than 0.015,in¢hy(0.38 mm) in diameter 125 (225)
2) 0.015 inch diameter and larger 175 (315)
B. Nickel, gold, or silver platings or combinations of those platings, over copper 225 (405)
condugtors
12. Terminatiorrof topper tormductor arnd-pressure termimai-comTector without beimgicket= 125 (225)
coated or otherwise appropriately protected
13. Points likely to be contacted by hand or fingers while supporting an appliance®
A. Metal surface 30 (54)
B. Surface of porcelain or vitreous material 40 (72)
C. Surface of molded material, rubber, or wood 50 (90)
@ The limitation on phenolic composition does not apply to a compound which has been investigated and found to have special
heat-resistant properties.
® Inside an appliance, the temperature rise on a wire or cord may be greater than the specified maximum rise, provided that the
insulation on each individual conductor is adequately protected by supplementary insulation (such as braid, wrap, tape, or close-
fitting tubing) for the temperature and the type of insulation involved.
¢ Unless a thermosetting material, the maximum sealing compound temperature when corrected to a 25°C (77°F) ambient
temperature, is 15°C (27°F) less than the softening point of the compound as determined by the Ball and Ring Apparatus, ASTM
E28.
4 Coatings or special materials are to be considered on an individual basis.
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33.1.2 Initial temperature transients may be in excess of the value shown in Table 33.1 if the duration
and extent of the excursion do not result in material property changes to the extent that risk of fire or
electric shock results.

33.1.3 All values in Table 33.1 are based on an assumed ambient (room) temperature of 25°C (77°F),
but a test may be conducted at any ambient temperature within the range of 10 — 40°C (50 — 104°F).
However, if the operation of an automatic thermal control during the test limits the temperatures under
observation, no temperature higher than 25°C (77°F) plus the specified maximum rise is acceptable.

33.1.4 A gasket which is depended upon to prevent the entrance of water into an appliance during
cleaning shall not become hard or brittle, shall not crack, and shall show no other signs of deterioration as

a result of an

ccelerated-aging test in which the gasket is subjected to elevated temperatures. See 34.5.

33.1.5 The
test, is to be

subjected dulling operation, and other conditions of the particular application. Normally the a

be operated ¢
with water.

33.1.6 Follg
entrance of W

33.1.7 Temperatures are to be measured by thermocouples:consisting of wires no larger t

and no smal

resistance m¢thod if the coil is inaccessible for mounting thermocouples. When thermocouplée

determining

consisting of
is to be use
thermocouplg
versus Temp
Tables for Stg

33.1.8 Fort
to be consid
conclusion o
whichever of

a)5m

emperature to which the gasket is subjected during the test, as well as the“ddration of the

determined in accordance with the material of the gasket, the temperature

ry and for a period of 240 hours, except that an automatic coffee,maker is to bg

wing the accelerated aging, the sample is to be immersed, tested, and exarn
ater in accordance with 34.7.

er than 30 AWG, except that a coil tempefature may be determined by th

emperatures in electrical equipment, it)is standard practice to employ th
BO AWG iron and constantan wire and-a‘potentiometer-type instrument, and sugq
d whenever referee temperature \nieasurements by thermocouples are ne
wire is to conform with the requirements specified in the Tolerances on Initial V.
erature tables in the Standard“Specification and Temperature-Electromotive
ndardized Thermocouples,; ANSI/ASTM E230/E230M.

bsts that are to be centinued until constant temperatures are attained, thermal
ered to exist only\if three successive readings indicate no change when

he following is.longer:

inutes; or

0 which it is
bpliance is to
initially filled

hined for the

han 24 AWG
e change-of-
s are used in
ermocouples
h equipment
cessary. The
blues of EMF
Force (emf)

bquilibrium is
taken at the

each of threg¢ c¢onsecutive equal intervals of time, the duration of each ipterval being

b) 10 Tercent of the total test time elapsed previous to the start of the first interval.

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

33.1.10 To determine whether an appliance complies with the requirements in 33.1.1, the appliance is to
be operated continuously until constant temperatures have been reached.

33.1.11 The test voltage is to be the highest of the following:
a) The marked voltage rating;

b) 120 V; or
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c) The voltage that results in the appliance operating at rated wattage.

33.1.12 In conducting a test to determine whether or not an appliance complies with the temperature
requirements, it is to be mounted or supported as in service and tested under conditions approximating
those of normal operation, except as otherwise noted. Temperatures are to be observed on nearby
surfaces, on the supporting surface, at points of support, on attachment plugs, and at other points as may
be necessary.

33.1.13 A counter-top appliance is to be supported on two layers of white tissue paper on a softwood

surface.

33.1.14 A
mm) away fr
from the ou
plywood not

bm the side and rear walls of the test corner. The 4-inch (100-mm) spacing is'to
er-most extremity of the appliance. The test corner is to consist of dull lblg
ess than 3/8 inch (9.5 mm) thick, having such width and height that the 'walls e

than 2 ft (0.61 m) beyond the physical limits of the appliance. The vertical walls are to m

angle.

Exception: A
in an alcove

33.1.15 A

cabinet botto
thick, having
limits of the
54.12, the a
under-cabine
contact with
cabinet bottg
surface beng

33.1.16 Th
or the equive

n appliance such as a percolator with a relatively low surface.temperature need
Corner.

ord-connected wall or under-cabinet mounted appliance is to be mounted o
m of a test corner consisting of dull black-painted. fir plywood not less than 3/8
such a width and height that the walls extendinot less than 2 ft (0.61 m) beyon
appliance. The vertical walls are to meet _at;a right angle. Unless marked ag
ppliance is to be placed as close to the*coerner wall as the construction will p
t appliance is to be in contact with therear wall while a wall-mounted applian
either the cabinet bottom or the counter, whichever results in the highest tem

ath the unit is to be softwood.covered with a double layer of white tissue paper.

ermocouples are to be molnted on wood surfaces using the method illustrated
lent. Starting in the eorner, thermocouples are to be placed every 3 inches (76

surface (Figure 33.3) so that/a minimum area of 18 by 18 inches (460 by 460 mm) is cq

thermocoupl

33.1.17 Du
protection sh

33.1.18 An

ps on each surface:

ring the_formal temperature test, a temperature-limiting device provided fo
all not-operate.

4 inches (100
be measured
ck-painted fir
tend not less
eet at a right

not be tested

N one wall or
nch (9.5 mm)
1 the physical
described in
ermit, and an
ce is to be in
berature. The

m is to be 12 inches (300 mm) deep, located 16 inches (400 mm) above the colinter top. The

n Figure 33.2
mm) on each

vered by the

r overheating

rovided as a

automatic temperature-regulating or -limiting control or other protective device

part of an appliance is to be shunted out of the circuit, unless the device is suitable for the application as
required by 49.2.1 and the control is unlikely to be defeated by the user.
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Figure 33.1

Typical means of supporting coffee makers

>

, 7

TITTTTT T T IV

S2303

Figure 33.2

Method of mounting thermocouples

THERMOCOUPLE JUNCTION TOUCHING
PLANE OF TEST~SURFACE

ONE THICKNESS OF CRIMPED PAPER
MASKING TAPE, 0.005 INCH[0.13mm)
MAXIMUM THICKNESS

] ——
3/8 INCH(9 5mm)<3 7@%

52926 STAPLE \PLYWOOD WALL
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Figure 33.3

Thermocouple spacings

® = Thermocouples

X = Spacing, 3”Inches (76mm)

52927
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Figure 33.4

Appliance viewed from top

a— TN
N S

PLAIN WEBBED HANDLE

T-SHAPED WEBBED HANDLE

S$3490

X =THE SHORTEST DISTANCE AROUND THE HANDLE FROM ITS POT END TO ITS CENTER LINE
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33.1.19 If the construction of an appliance is such that cooking or heating of a liquid is a determining
factor in the temperature attained, the intended duty of an appliance is to be taken into consideration.
Accordingly, in determining whether an appliance complies with the requirements in 33.1.1, actual service
conditions or an approximation thereof are to be employed. If the appliance is controlled by an adjustable
thermostat, the thermostat is to be set to give maximum temperatures. If the appliance is controlled by a
nonadjustable thermostat, it is to be allowed to operate at whatever temperature the thermostat permits. In
each case, operation is to be continued until temperatures are stabilized.

33.1.20 With reference to Iltem 13 of Table 33.1, points likely to be contacted by hand or fingers include
those points on the gripping surface, and adjacent surfaces close enough to be touched while supporting
the appliance in the normal intended manner. See 33.1.21 — 33.1.24.

33.1.21 The length of the gripping surface of a handle is considered to be as follows:

a) Four inches (102 mm) for an open or D-shaped handle.

b) The entire handle for a webbed type handle.

33.1.22 Po
considered li

nts on the surface of an appliance employing an open“or D-shaped handle are not

kely to be contacted if:

a) Th
rise d

by are protected by a barrier not less than 5/8 inch (16:9 mm) wide on which th¢ temperature
bes not exceed the value indicated in Iltem 13 of Table*33.1; or

b) A
(32 m

hrough-air spacing of not less than 1.5 inch (38.unm) at the index finger, tapering to 1.25 inch
m) at the other end of the hand, is provided from the gripping surface to the hot part.

33.1.23 Po

to be contacted if:

a) Th
web @

b) Th

33.1.24 Ift
normal gripp
least half the

33.1.25 To
spacing to a

nts on the surface of an appliance employing a webbed type handle are not cor

by are protected by a barrier.extending not less than 1/2 inch (12.7 mm) on eith
n which the temperature risé does not exceed the value indicated in Item 13 of 1

b length "x" indicated.in Figure 33.4 is not less than 4.25 inches.

e temperature/rise on a rivet or screw in a barrier or handle, which would be t
ng or lifting action, exceeds the value given in ltem 13 of Table 33.1, itisto b
diameter.of the hole, and the hole is to be no larger than 3/8 inch (9.5 mm) in dig

determine if the strength of a thermoplastic handle is adequate to maintain
hotysurface mentioned in 33.1.22(b) or 33.1.23(b) while in a heated condition,

sidered likely

er side of the
[able 33.1; or

buched in the
e recessed at
meter.

the minimum
the following

testis to be

onducted: T he spacing 1S 10 be mamntained after the vesset as been conditione

| for one hour

with water maintained at a temperature equal to the maximum temperature measured during the
temperature test, including the "keep warm" cycle, or that temperature that occurs when a separate vessel
is filled following a "brew" cycle. The spacing is to be measured while supporting the vessel with a 2 inch
(51 mm) wide gripping area (centered over the intended gripping area) and after the vessel has been
supported and maintained in a vertical position for one minute. See Figure 33.1.

33.1.26 For a vessel with a handle utilized to lift and tilt the vessel, the temperature of the liquid in the
vessel shall be measured approximately 1 inch (25.4 mm) above the bottom of the vessel, near the center.
See 41.7.2.
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33.2 Specific test conditions
33.2.1 General

33.2.1.1 For most of the common types of heating appliances, standardized normal conditions for the
temperature test are given in 33.2.2.1 — 33.2.4.1.

33.2.2 Vacuum-type coffee makers

33.2.2.1 The appliance is to be operated continuously, warming water in the intended decanters. As the
water in the initial decanter reaches the temperature at which it is forced into the upper section of the
coffee-maker, 152650 — 59°F).

oG

H - 4 lo l ol o £, ol + £ + 4 + 4 £ 40
o U VT TCPILTU Uy A TTTolT UutcuLaritclh U wdattlh at a 1CITipTlatulc ur 1u—
33.2.3 Autgmatic type appliances

33.2.3.1 With the thermostat set in the position that results in maximum temperatures, the appliance is to

be operated

or 3 cycles. At the beginning of each cycle, the appliance is to“be filled with

the intended

amount of walter and the thermostat is to be set at the position which resultsiin.maximum temperature. The

water temper
when the the
be approxima
the appliance]

Exception N9
rather than th

Exception Ng
size eggs or

ature is not to be higher than room temperature. The cycle‘is considered as |
mostat automatically switches to the “low” or “off’ position. The interval betwee

has subsequently operated at low heat until temperatures have become stabiliz

. 1: A coffee maker having a capacity greaterithan 75 oz (2.22 L) is to be opel
ree brewing cycles.

. 2: Starting with cold water, a hot pot'is to be operated for 30 minutes cooki
he maximum number of eggs the appliance holds, whichever is less. Temperatu

aving ended
h cycles is to

tely 30 seconds. Temperatures are to be measured throughout the 3 cycles, and also when

ed.

ated for one,

g 8 medium
res are to be

monitored dufting the 30 minutes and the highest temperatures recorded.

33.2.4 Nonautomatic type appliances
33.24.1 Th

have becoms
than the half-

b appliance is to befilled with the intended amount of water and operated until femperatures
stabilized. Additional water is to be added during the test if the water level bgcomes lower
ull mark.

33.2.5 Capsule-typebrewing appliances

33.2.5.1 With.regard to 33.1.2, a transient temperature rise not exceeding the maximum
rise specified T i

temperature

33.2.5.2 A capsule-type coffee maker provided with a feature to keep water heated at the ready is to be
operated in the pre-heat mode until temperatures stabilize. The initial water temperature is not to be
greater than 40°C (104°F).

33.2.5.3 A capsule-type coffee maker is to be operated for a minimum of 5 cycles of actual brewing. After
5 cycles, the test may be discontinued when temperatures stabilize, or a total of 250 oz has been brewed,
whichever occurs first. The cycles are to be accomplished back to back, with only the time that is required
to add water (if the water level in the reservoir is below the minimum fill line), and the time to exchange the
capsule. Water added to the reservoir is not to be greater than 40°C (104°F). The cycle is considered as
having ended when all brewed material is delivered to the container.
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33.2.5.4 Temperatures are to be measured throughout the necessary cycles, and also when a capsule-
type coffee maker has subsequently operated at low heat, when a "keep warm" mode is provided, until
temperatures have become stabilized. If a separate switch is provided to de-energize the brewing element
or warming element, it is to be left in the on position for all phases of the test. During operation of the
capsule-type coffee maker in the low-heat mode, temperatures are to be measured under the following

conditions in

the sequence given below:

a) Container full, resting on warmer surface.

b) Container empty, resting on warmer surface.

c) Container removed.

33.255 TH
recommends
attained whil

33.256 A
black.

33.25.7
the brewed n
its Maximum|

coffee makel].

33.258 If
the brewed
exceed 90

operation of the coffee maker.

33.259 To
regulating th
be measureg

33.2.5.10
are to be se
thermal cuto
addition, to g
on the statio
insulator cor

If the capsule coffee maker utilizes a mechanism to keep the water reservoir he

To determine compliance with 33.2.5.8 and 22C.3.1(b)(2) and 22C.3.1(b)(3), th

e capsule-type coffee maker is also to be tested in accordance with any operat
d in the manufacturer's instructions that could result in temperatures(highg
b conducting the test described in 33.2.5.2.

counter-top capsule-type coffee maker is to be supported on a seftwood surfag

naterial heated, the temperature of a regulating thermestat’s sensing surface sh
Normal Use Temperature Rating, Tax as defined@ in’ SA2.2 during normal op

ng procedure
er than those

e painted flat

hted or keeps
all not exceed
eration of the

he capsule coffee maker utilizes a mechanism to keep the water reservoir heated or keeps

material heated, the sensing surface of a-thermal cutoff as defined in 22C.3.
percent of its established T,.19p temiperature (stated in degrees celsius) g

determine compliance with 38:2.5.7, thermocouples are to be secured at the pq
brmostat's sensing surfaee that is in contact with the part being sensed. Tempe
during the normal operation tests described in 33.2.5.3 and 33.2.5.4.

cured at the midpoint of the longitudinal axis of the thermal cutoff body, or at t

1(a) shall not
uring normal

riphery of the
ratures are to

ermocouples
he end of the

ff body which:does not contain the insulator cone, at any point along its circimference. In

eterminescompliance with 22C.3.1(b)(2) and 22C.3.1(b)(3), a thermocouple is
hary contact lead of the thermal cutoff approximately 0.04 inches (1 mm) from

stages (car
33.2.54.

e.-Jemperatures are to be measured during the steady state condition of th
full f the normal ration i i

o be secured
the tip of the
e keep warm

ni33.2.5.3 and

34 Leakage Current as a Result of Moisture Tests

34.1

An appliance employing insulation material liable to be affected adversely by moisture under

condition of normal use shall be conditioned for 48 hours in moist air having a relative humidity of 88 +2
percent at a temperature of 32.0 £2.0°C (89.6 +£3.6°F). After the conditioning, the appliance shall comply
with the requirement in 31.1 in a repeat leakage current test, except that the test shall be discontinued
when leakage current stabilizes.

34.2 An additional sample of the appliance shall be tested as follows, if glass fiber sleeving is used as
electrical insulation in a rope heater assembly. The appliance is to be operated for 96 continuous hours
under the condition resulting in the maximum temperature on the sleeving, as determined from the normal
temperature test, following which it shall be conditioned for 48 hours in moist air having a relative humidity
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of 88 +2 percent at a temperature of 32.0 £2.0°C (89.6 +3.6°F). After the conditioning, the appliance shall
comply with the requirement in 31.1 in a repeat leakage test, except that the test shall be discontinued
when the leakage current stabilizes. Following the leakage current test, the appliance shall also comply
with the dielectric voltage-withstand test requirement of 35.1.

34.3 An appliance which is likely to be immersed in water for cleaning shall show a leakage current of no
more than 0.5 mA and shall be capable of withstanding a potential of 1000 V when tested in accordance
with 34.4 — 34.8. The test shall not result in the entrance of water into the interior of the appliance such that
the water might come into contact with uninsulated live parts.

Exception: This test does not apply to an appliance marked to indicate that it is not intended for immersion.

See 54.9.

34.4 Three
immediately i
the appliance
each applian
to be removs
moisture from

34.5 The en
immediately f
as described
requirements
are to be disg

samples of the appliance are to be heated as described in 34.6 and are then\to
n water at a temperature of 10 — 25°C (50 — 77°F). The immersion is to be con
is marked to indicate that it is intended for partial immersion only (s€e’54.9), i
e is to be immersed only to the extent indicated. After 1 hour of immersion, the
d from the water, dried with a soft cloth to remove all surface moisture, inclu
terminal pins, and the samples are to be tested for leakage current.

tire procedure of immersion and leakage current measurement is to be repeats
pllowing which each sample is to be subjected to_a000-V dielectric voltage-y
n 35.1. The three samples are to be used for agingtests, and are required to co
in 33.1.4 — 33.1.6. If there is an air cavity having electrical components, the th
ssembled and the internal parts visually examined for the presence of water. (3

be immersed
hplete unless
N which case
samples are
ding surface

d four times,
ithstand test
mply with the
ree samples
Bee 34.3 and

Table 34.1).
Table 34.1
Immersion tests
All cooking appliances likely.to be immersed Automatic coffee mgkers only
Sample No. 1 Sample No. 2 Sample No. 3 Sample No. 4 Sample No. 5
Conditionings for.Tests Heat from dry start
Automatic coffee maker — Immerse for one|hour
initially filled and emptied after thermostat operates —immerse
at maximum seal temperature
Leakage curren{ test
First 5 Cycle High-potential {est

Otherthan-coffee-maker iniﬁally filled-and-throt |gh out

conditioning
Immerse one hour
Dry with cloth

Leakage current test

Table 34.1 Continued on Next Page
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Table 34.1 Continued
All cooking appliances likely to be immersed Automatic coffee makers only
Sample No. 1 Sample No. 2 Sample No. 3 Sample No. 4 Sample No. 5

High-potential test
Operate 240 hours

Cool to room temperature
After 5th Cycles Reheat as for normal temperature test
Immerse for one hour

Leakage current test

High-potential test

Note: If there i
and No. 5 may

an air cavity housing electrical components in the appliance, disassemble and examine for water,(
be used to determine seal temperature.)

Bamples No. 4

346 Anon
is to be heat

hutomatic coffee maker is to be operated as described in 33.2.4.1.. ‘Ap-automatic
d in accordance with 34.9.

34.7 Two 4ddditional samples of an automatic coffee maker, initially;\at room temperatu
operated dry] until the thermostat automatically switches to the “low” or “off’ position, and &
immersed immediately in water at a temperature of 10 — 25°C (50 > 77°F). After 1 hour of i
leakage currgnt of each of the two samples is to be measured;tand each sample is to be s
1000-V dieldctric voltage-withstand test as described in 35yt. If there is an air cavity ha
components| both samples are to be disassembled and ‘the internal parts visually exar
presence of Water (see 34.3).

34.8 One of the samples tested in accordance with 34.7 (or an additional sample, if neces
reassembled, filled with the intended amount.of water, and operated with the thermostat at
setting until the temperature of a gasket or seal becomes stabilized. The temperature of the

is to be nofed when the thermostat.@utomatically switches to the “low” or “off” pos
disconnecting the appliance from thé supply circuit, the utensil is to be emptied and ope
water continyied until the temperature of the gasket or seal again becomes stabilized.

34.9 The three samples to be used for the tests described in 34.4 and 34.5 are to be
described in B4.8, to the point'at which the maximum temperature was observed.

35 Dielectric Voltage-Withstand Test

35.1  An appliance shall be capable of withstanding for 1 minute without an indication of

coffee maker

re, are to be
re then to be
nmersion, the
ubjected to a
ing electrical
nined for the

sary) is to be
the maximum
jasket or seal
tion. Without
ration without

operated, as

unacceptable

performance, the application of a potential applied between live parts and accessible me

al parts. The

appliance is to be at its maximum normal operating temperature. The test potential shall be 1000 V.

35.2 With respect to 35.1, an appliance having an enclosure constructed partly or totally of insulating

material is to have accessible surfaces of the material closely wrapped in metal foil. The test
be applied between live parts and the foil.

potential is to

35.3 With respect to 35.1 and 35.2, a part is considered to be accessible if it can be contacted by the
probe illustrated in Figure 7.2 when applied in all possible articulated positions, with and without the parts

referenced in 7.13 in place.

35.4 To determine whether an appliance complies with the requirements in 35.1, the test

potential is to

be applied as described in 35.6, by means of test equipment having the characteristics specified in 35.5.
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35.5 The test equipment for conducting the dielectric voltage-withstand test is to have the following
features and characteristics:

a) A means for indicating the test voltage that is being applied to the appliance under test. This may
be accomplished by sensing the voltage at the test leads or by an equivalent means.

b) An output voltage that:

1) Has a sinusoidal waveform;

2) Has a frequency that is within the range of 40 — 70 Hz; and

3) Has a peak value of the waveform that is not less than 1.3 and not more than 1.5 times

C)As
acros

perfor

the root-mean-square value.

nsitivity of the test equipment that is such that when a resistor of 120,000,ehms
the output, the test equipment does not indicate unacceptable perfermance f

ance for any output voltage equal to or greater than the specified\fest value. T

is connected
br any output

less than the specified test voltage, and the test equipment deeslindicate Winacceptable

he resistance

of the|calibrating resistor is to be adjusted as close to 120,000 ohnis_as instrument accuracy can

provid

Exce
resist

35.6 The
transient volt
of the peak
substantially

then is to be 1

36 Broken

36.1 An ops
is cut at any
standard. Aft
articulate pro

36.2 To detg¢rmine compliance with 36.1:

a) Th

, but never more than 120,000 ohms.

tion: The sensitivity of the test equipment may be incfeased, a higher value
nce may be used, if agreeable to those concerned:

thod of applying the test voltage to the appliance is to be such that there
ges that result in the instantaneous voltage@applied to the appliance exceeding
alue of the specified test voltage. The applied potential is to be increased fr
Liniform rate so as to arrive at the specified test potential in approximately 5 s

haintained at the test potential for ane minute. Manual control of the rate of rise 1
Flement Test
n-wire heating element in-an appliance shall be constructed and supported so t

point there shall be no reduction of electrical spacings below the limits spe
br being cut, no portion of the heating element wire shall be accessible to cq
be through any‘opening in the enclosure.

=}
e

appliance is first to have been operated until fully heated as in the Po

Tempegrature Tests; and

of calibrating

are not any
105 percent
bm zero at a
econds, and
nay be used.

nat if the wire
cified in this
ntact by the

wer Input or

b) After cutting the heating element, the appliance is to be rotated 360° in the direction most likely
to cause contact between the heating element and accessible metal parts.

37 Strain Relief Test

371

The strain-relief means provided on an attached flexible cord, when tested in accordance with 37.2,

shall be capable of withstanding for 1 minute, without displacement, a pull of 35 Ibf (156 N) applied to the

cord, with the

connections within the appliance disconnected.

37.2 The specified force is to be applied to the cord and so supported by the appliance that the strain-
relief means is 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 sufficient movement of the cord
to indicate that stress on the connections has resulted.
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38 Push-Back Relief Test

38.1

occurrence of any of the following conditions:

a)Su

bjecting the supply cord or lead to mechanical damage;

To determine compliance with 11.2.3, a product shall be tested in accordance with 38.2 without

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

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

38.2 Thes
the product
product in 1

39 Metal Enclosure Impact Tests

pply cord or lead is to be held 1 inch (25.4 mm) from the point where the(cord
nd is then to be pushed back into the product. The cord or lead is to be pushed
inch (25.4 mm) increments until the cord buckles or the force to pushithe cord in
exceeds 6 pounds-force (26.7 N). The supply cord or lead within the productiis to be m
determine cdmpliance with 11.2.3.

bmerges from
back into the
o the product
anipulated to

| 746C.

5 described in

versely affect
ad-protective

ctric voltage-
subjected to

pact is to be
Ibf (0.535 kg)
orted and the

39.1 A methl enclosure part shall comply with the tests specified\in 39.2 — 39.5. For polymeric enclosure
parts, see th¢ Standard for Polymeric Materials — Use in Electtical Equipment Evaluations, U
39.2 A metgl enclosure part shall withstand the ball impact, with the appliance restrained, a
39.3 without pccurrence of any one of the following conditions:
a) Mdking live parts accessible to contact\with the articulate probe, see 7.11 and 7.12.
b) Pr:]:ducing any other condition that'results in damage of the enclosure so as to ad
the flinction of any safety or.cénstructional feature, such as thermostats, overlg
devicegs or strain relief.
c) Producing other conditions so that the appliance does not comply with the diele
withls:;land requirements.in Dielectric Voltage-Withstand Test, Section 35, after being
the impact.
39.3 Each pf three samples of the appliance is to be subjected to one impact. This im
imparted by fropping or swinging a 2-inch (50.8-mm) diameter steel sphere, weighing 1.18
from a height thatwill produce an impact of 1.5 ft-Ibf (2.03 J). The sample is to be rlgldly supp
|mpaCt IS tO bU |||adc }JUIPUIIdI\JUIGI tU thc IIIUDt VU:IIUIGb:G OPU{O UII thc GPPIIGII\JU UII\JI

sure that are

exposed to a blow during intended use. A different spot on the enclosure is to be selected for each impact.
See Figure 39.2 with respect to the ball drop impact test and Figure 39.3 for the ball pendulum impact test.

Exception: If the manufacturer elects, fewer than three samples may be used for the test in accordance
with Figure 39.1, wherein each series consists of one impact. The overall performance is acceptable upon
completion of any one of the procedures represented in Figure 39.1.
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Figure 39.1

Procedure for impact test

Sample Number

Series
Num—
ber 1 2 3 1 2 3 1 2 3 1 2 3
\ Y Y Y
1 A N N A N N A N N A N N
I I I I
2 A N N A N N U A N U A N
3 A N N U A N A N U A

Arrows indicate sequence of test procedure

A — Acceptable results frof" drop
U — Unacceptable results from drop
N — No test necessary

SA1162
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Figure 39.2
Ball drop impact test
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/
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Figure 39.3

Ball pendulum impact test

SPHERE
T START
POSITION

H

—

(Y~
/

w_———

S SAMPLE
= IMPACT POSITION

<C
AGN TEST \
o SPHERE

N\
\ RIGID SUPPORTING_ SURFACE \
NN NN N N N

P 160

39.4 With rgference to Figure 39.2 and Figute 39.3, the "H" designation represents the vergical distance
the sphere must travel to produce the desired impact. For the pendulum impact, the sphere|is to contact
the test sample when the string is in the\vertical position. The supporting surface is to be as|described in
39.5. The bagking surface for the pendulum impact is to consist of 3/4-inch (18 mm) plywood over a rigid
surface of concrete or an equivalent nonresilient backing surface may be used.

39.5 The supporting surface'mentioned in 39.4 is to consist of a layer of tongue-and-groove oak flooring
mounted on tivo layers of 3/4-inch (18-mm) thick plywood. The oak flooring is to be 3/4- by 2{1/4-inch (18-
by 57-mm). The assembly is to rest on a concrete floor or an equivalent nonresilient surface.

40 Thermal Degradation

40.1 A thermoset material used for a part of an appliance where risk of fire, electric shock, or injury to
persons is involved shall be resistant to thermal degradation at the maximum temperature to which it is
exposed during normal use of the appliance. The thermal-aging characteristics of the material may be
investigated by any one of the following procedures:

a) The material shall have a temperature index, based on historical data or a long term thermal
aging program, described in the Standard for Polymeric Materials — Long Term Property
Evaluations, UL 746B, which indicates acceptability for use at the temperature involved; or

b) The product shall be operated with the input voltage adjusted so that the part in question
operates at the maximum temperature obtained during the normal temperature test. The test is to
be conducted with all temperature controls by-passed for a period of 1000 hours. There shall be no
visible degradation of parts at the conclusion of the 1000 hours.
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41 Handle Securement Tests
411 General

41.1.1 A handle assembly shall not deteriorate so as to increase the risk of potential injury as a result of
being subjected to the test described in 41.2.1 — 41.6.3. Three samples are to be subjected to each test
unless otherwise specified in accordance with Figure 41.4.

41.1.2 A handle shall not break, loosen, crack, or be rendered incapable of supporting the vessel, or
expose live parts as a result of the tests in 41.7.1, and 41.7.2. Three previously untested samples shall be
subjected to the test.

41.2 Oven|conditioning

41.2.1 Priof to conducting any of the tests in this Section, three samples ofya ‘Wessel and handle
assembly incorporating thermoplastic parts shall be conditioned in a full-draft circuldting-air oven
maintained at the maximum handle temperature recorded during the normal“temperatude test or the
maximum hgndle temperature reached on a nonheated vessel within 5 minutes after it is fjlled following
the brew cycle. The samples are to remain in the oven for 168 hours. Following the conditioping and after
the samples [have cooled to room temperature, the samples are to be(tested in accordance|with 41.3.1 —
41.6.3.

41.2.2 If the temperature of the handle assembly exceeds the maximum assigned temperature rating of
the material furing the normal temperature test, the test in41.2.3 is to be conducted in liey of the test in
41.2.1.

41.2.3 Thrge vessels with handle assemblies.are*to be placed in a full-draft circulating-air oven for a
period of 240 hours maintained at the maximum temperature recorded on the handle durirlg the Normal
Temperature| Test or at the maximum temperature reached on a non-heated vessel within five minutes
after it is fillgd following the brew cycle. During this time period, the vessels are to be remgved from the
oven and allpwed to cool for five separate’ one-hour periods, at intervals not less than 24 hours. The 240-
hour period {s actual in-oven time and’does not include the cool down periods. During ea¢h of the cool
, the vessels are to.bée supported by the handle assembly in the intended manner while
loaded with INo. 7 or No. 7-1/2'shiet having a weight of the maximum intended capacity of wagter. Following
the conditionfing and after thejvessels have cooled to room temperature, the vessels are t¢ be tested in

41.3.1 Followin arts shall be
conditioned as follows to simulate dishwasher cleaning. It shall be immersed in a commercially available
dishwasher detergent solution using 25 g/L of water for 1 hour at 150°F. Following this, it is to be removed,
kept at room temperature for 1 hour, oven aged at 160°F for 1 hour, and then cooled to room temperature
for 1 hour.

41.4 Flexing test

41.41 The three samples of the vessel are to be supported in the intended manner by the handle
assembly while loaded with a mixture of water and gelatin having a weight equivalent to its maximum
intended capacity of water. The test load is to be distributed such that the normal center of gravity is not
changed. The handle assemblies are then to be flexed for 12,000 cycles in the normal plane of pouring,
forward 45 degrees from the vertical and backwards 45 degrees from the vertical. Each cycle consists of
tipping the vessel forward 45 degrees, back to the vertical position, then back 45 degrees and then
forward to the vertical position. Following the above, the test is to be repeated for an additional 12,000
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cycles with the flexing being performed from side to side, that is, 45 degrees to the left and 45 degrees to
the right of the normal vertical position. The cycle rate is to be 6 — 8 cycles per minute.

41.5 Static load

41.5.1 Each vessel is then to be supported for 1 minute in the intended manner by the handle assembly
while loaded with a mixture of silica sand and water (80/20 percent by weight) having a weight equivalent
to two times the weight of the maximum intended capacity of water. The lid is to be in place, but is not to be
considered as part of the test weight. The test weight is to be distributed so that the normal center of
gravity is not changed. The handle is to be gripped over a 2- to 4-inch (51- to 102-mm) wide gripping area
(centered over the intended gripping area) for these tests.

41.6 Static force

41.6.1 A force equal to two times the force exerted by the maximum intended capacity of water is to be
applied for 1 minute to the handle at an angle perpendicular to the side of the handle and parallel to the
bottom of thg vessel at a point as close to the point of securement as possible. The vepgsel is to be
prevented frgm rotating while the force is applied. The force is to be applied with a 1/2 ingh (12.7 mm)
diameter rod ferminating in a hemispherical end. See Figure 41.1.

Figure 41.1

Static force application near points of securement

APPLY FORCEVHERE

S2304

41.6.2 The test indicated in 41.6.1 is to be repeated with the force being applied in the same manner
except that the point of application shall be such that the greatest torque is at the point of securement, or
at two securement points for a "D" handle, see Figure 41.2.
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Figure 41.2

Static force application points for torque

APPLY FORCE HERE

/—/ﬁ\@@f
( ) \

41.6.3 A fofce equal to two times the force exerted by the maximum-intended capacity of water is to be
applied for 1|minute at the farthest extremity of the handle in a horizontal direction first pullihng away from
the vessel, gnd then repeated pushing toward the vessel. The{vessel is held for each test. See Figure
41.3.

S2305

Exception: Ror a horizontal handle, the force is to be‘applied by first pulling up on the hamdle and then
repeated, pugshing down on the handle.

Figure 41.3

Pulling and pushing force application points

et

S2306
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Figure 41.4

Handle strength test procedure

THREE "AS-RECEIVED" SAMPLES ARE TO BE
USED FOR THE FOLLOWING TESTS AS INDICATED.
ACCEPTABLE RESULTS COMPLY WITH 41.1.1

!

IS HANDLE ASSEMBLY
THERMOPLASTIC?

NO

A

YES
Y

3 TESTED PER 41.2.1 NO
(OVEN AGING)
ACCEPTABLE?

!

YES

!

NO IS VESSEL IMMERSIBLE
AND INTENDED FOR
DISHWASHING?

A

YES

Y

3 TESTED PER 41.3.1 NO
(DISHWASHING)
ACCEPTABLE?

Y

YES

!

3 TESTED PER 41.4.1 NO
(FLEXING)
ACCEPTABLE?

Y

Y

YES

!

3 TESTED PER 41.5.1 NO
(STATIC LOAD)
ACCEPTABLE?

Y

YES

!

YES 3 TESTED PER 41.6.1-41.6.3 NO
(STATIC FORCE)
ACCEPTABLE?

Y

! !

CONSTRUCTION CONSTRUCTION
ACCEPTABLE UNACCEPTABLE

su0430
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41.7 Dynamic load

41.7.1 Each vessel is to be loaded with water and a weight (such as ball shot) distributed evenly across
the bottom of the vessel. The load shall be equivalent to two times the weight of the maximum intended
capacity of water. The lid is to be in place, but is not to be included when calculating the test weight. The
water level shall be between 0.25 inch (6.35 mm) and 1 inch (25.4 mm) from the vessel rim. If the water
level is reduced due to splashing or evaporation, the vessel shall be refilled to the original level.

41.7.2 The water shall be heated and maintained at the maximum liquid temperature recorded during the
normal temperature test, +4°F (£2°C), or 194°F (90°C), whichever is lower. See 33.1.26. If an additional
heater is used to heat the water, and is supported by the handle, the heater weight should be included as

part of the te

f weight

41.7.3 The
inch (51- to 1
limitations of]
dynamic load
lifting the veq
holding the v|

42 Under-(

42 1
without occu

a) Ma

The impact test of 42.2 shall be conducted on all under-cabinet and wall mounte

weighted vessel is to be mounted to a test fixture such that the handle ischeld ¢
02-mm) wide gripping area and held such that the bottom of the vessel is horiz
handle design, a smaller width gripping area may be used. The test fixture s
upon the handle by lifting the vessel for a total of 10,000 cycles, Each cycle s
sel with weight, to a height of 0.50 inches (12.7 mm) in no more than 0.75 sed
bssel at this height for at least 3 seconds, and then returning-toythe original posit

Cabinet and Wall Mounted Appliances-Impact Test

rence of any of the following conditions:

king live parts accessible to contact with thie articulate probe, see 7.10 and 7.11.

b) Pr

the flinction of any safety or constructional feature, such as thermostats, overlg
devices or strain relief.

c) Prpducing other conditions~so-that the appliance does not comply with the diele
withsfand requirements in Dielectric Voltage-Withstand Test, Section 35, after being

the i

d) Dig

422 A15
is installed u
surface. The]
1.181b (0.53

ducing any other condition that resulfs in damage of the enclosure so as to ad

pact.

lodging of the appliance or separable parts of the appliance.

t-Ibf (2.03J)impact is to be performed on all exposed sections of the enclosure,
hder a‘cabinet or on a wall. Each of three samples is to be subjected to one in
impact is to be imparted by swinging a 2-inch (50.8 mm) diameter steel sph
b kg) from a height that will produce an impact of 1.5 ft-Ibf (2.03 J).

ver a 2- to 4-
rontal. Due to
hall provide a
hall consist of
onds of time,
on.

d appliances

versely affect
ad-protective

ctric voltage-
subjected to

while the unit
pact on each
bere, weighing

Exception: This test does not apply to glass surfaces.

43 Loading Test

43.1

A loading test is to be performed on the mounting brackets of an under-cabinet or wall mounted

appliance with the appliance mounted in accordance with the manufacturer's installation instructions,
using the hardware and construction as described. A bracket shall not break, loosen, or pull out of the wall
nor shall any portion of the unit attached to the mounting means be adversely affected as a result of this
test.

43.2 The testload is to consist of the weight of the appliance plus three times the maximum normal load
(food load, water, grounds, basket, and the like, based on cavity size and maximum recipe book weight
recommendations). A gradually increasing force is to be applied to act vertically through the center of the
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gravity of the unit. The force is to be increased in a 5 to 10 second interval until the test load is applied to
the mounting system and is to be sustained for a period of 1 minute. For this test, an under-cabinet unit is
to be mounted on a wood board with a minimum thickness as specified by the manufacturer and a wall unit
is to be mounted on 3/8 inch (4.8 mm) thick wall board.

43.3 If the mounting brackets are constructed of a thermoplastic material, they are to be conditioned for 7
hours in an air circulating oven maintained at 70°C (158°F) or 10°C (18°F) higher than that measured

during the normal temperature test, whichever is higher, prior to performing the loading test.

44 Stability Test

441 To det

15 degrees ¢
separable co
tendency to
brewing cycle
unit is to be

marked on th
on the incline

45 Tip Ove

451 To det

sample is to be tested three times. Each sample of the appliance, while in the well-heated ¢

be placed on
are to be or
combination

adverse cond

angle of balance, it will tip over due only to the force of gravity (that is, free fall). For the

volume of liqu
manual. Each

45.2 Compl
results:

a) The

b) The
overs
for all

rmine-combpliancewith 26 4 _the annliance is- to be nlaced on a nlane inclined 2
1 =y Lt o 1 Lig

the horizontal. The appliance is to be positioned and loaded with whatever g
mponents, liquid, saturated grounds, or other media (material) that results,in t
verturn under conditions of normal use. Saturated grounds are to be obtained fi
. The appliance is to contain a minimum of 5 0z (148 mL) of liquid. The volume d
ncreased from the minimum 5 oz (148 mL) of liquid in the reservoir to its full
e unit or then as indicated in the user manual. The appliance.shall reduce the

H surface. The appliance shall not overturn as a result of this\test.

Test

brmine compliance with 26.6 or 26.8, a total of\three samples are to be test
a horizontal surface of laminated thermosétting counter-top-type material. Th
pf separable components, liquid, saturated grounds, or other media that result

id in the unit is to be at its full capacity, as marked on the unit or then as indicats
unit is to be subjected to twosadditional tipovers without refilling or adjusting the

ance with the tip over test, described in 45.1, shall be determined based on

lid, if provided,.shall stay in place;

averageyrate of liquid emitted during the first 5 seconds from the appliance d
hall netbe more than 4-1/2 oz (133 mL)/s. The average of the average rates of
ip‘overs shall not be more than 3-1/2 0z (104 mL)/s. The rate shall be computed

t an angle of
mbination of
ne maximum
om a normal
f liquid in the
capacity, as
risk of sliding

ed and each
pndition, is to
e appliances

ented in a position that is likely to oceur in normal use, and are to contain whatever

5 in the most

ition for this test. The sample is then’to be tilted such that, when released from its critical

first test, the
ed in the user
lid.

the following

uring any tip
iquid emitted
by using the

time p

briod of 5 seconds

46 Dynamic Stability Test

46.1

To determine compliance with Exception No. 2 to 26.8, an appliance, container, and the like is to be

subjected to the impact of 0.75 ft-Ibf (1.02 N'm) on a horizontal surface consisting of laminated
thermosetting counter-top-type material adhered to a wood base surface rigidly fixed for the intended use.
A 1/8-inch (3.2-mm) thick (uncompressed) polyurethane foam material, such as that used for packing, is to
be placed under the bottom of the appliance to prevent sliding. The appliance is to be positioned and
loaded to full capacity with the combination of materials specified in 44.1. If a lid is provided, it is to be
placed on the appliance in the intended manner. A sphere, illustrated in Figure 46.1, is to be suspended
from a cord and allowed to swing as a pendulum in such a manner as to strike the appliance with an
impact of 0.75 ft-Ibf (1.02 N-m) at a point most likely to cause tip-over. See Figure 46.2 and Figure 46.3.
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Figure 46.1
Ball for dynamic stability test

EYELET
— SEAL
1] NUT
SPHERE
SAND
SA0530M

Eyelet — 1-1/2 inches (38 mm) long No. 10, steel

Seal — Silicone fubber

Sphere — Naturgl rubber or neoprene. Hollow with 1/32 — 3/32 inch (0,8.<2.4 mm) thick wall.
2-1/8 — 2-3(8 inch (54 — 60 mm) diameter.

Sand — No. 60 cpre

Total Weight — 0130 — 0.36 pounds (136.1 — 163.3 g)
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Figure 46.2

Dynamic stability test

P
Q APPLIANCE UNDER
TEST

WOOD COUNTERTOP J
WITH LAMINATED OVERLAY

su0336

1) The point at which the sphere impacts the appliance is to cause the most adverse condition for this test.

2) H is the height required to produce a 0.75 ft-Ibf (1.02 N-m) impact on the appliance when the sphere is at its lowest point of travel.
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Figure 46.3
Pendulum Drop Height (H)

Weight of Impact Ball (Ibf)
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Mass of Impact Ball (g)

su0286

46.2 Compliance of the dynamic stability test, described in 46.1; shall be determing¢d based on
compliance with either (a) or (b) as follows:

a) If tip-over does not occur, the appliance, container,.and the like is not to emit more(than 3-1/2 oz
(104 mL) of liquid as a result of any one impact.

b) If tip-over occurs, the appliance or separate vessel shall comply with the requiremepts in 45.2 (a)
and (b), oriented in the position that caused-the tip-over.

46A Hydrostatic Pressure Tests for Parts.Subject to Pressure

46A.1 An appliance is to be operated until maximum pressure is attained, by any cgmbination of
functional cdntrols, at rated voltage or at the upper limit of a rated voltage range, with the inlet of the
brewing chamber both un-blocked and blocked and the steam valve, if provided, closed| except that,
during the pe¢riod that steam.is produced, the supply voltage shall be such that the input i$ equal to the
maximum rafed input. If the\steam valve is linked to the switch used for starting the producgion of steam,
this link mus{ not be distarbed during determination of maximum pressure. The maximum prgssures are to
be noted.

the maximum
pressure noted-i n 46A.1. The
over pressure may be supplied from an external source; the appliance shall be at |ts intended operating
temperature for starting the brewing period.

46A.3 If the appliance is provided with a steam system that is normally open to ambient pressures, the
steam system of an appliance, shall be subjected for five minutes, to a pressure equal to twice the
maximum pressure noted with the inlet of the pressurized brewing chamber not blocked as measured in
46A.1. During the test, the system under test (pressure system) is not to be altered or modified, the steam
outlet tube is to be blocked, and the steam valve is to be opened. The over pressure may be supplied from
an external source; the appliance shall be at its intended operating temperature for starting the steaming
period.

46A.4 During the tests described in 46A.2 and 46A.3, the appliance shall not rupture and there shall be
no leakage other than at places intended for that purpose and shall not result in an increased risk of fire,
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electric shock, or injury to persons. If provided, leakage is only acceptable through a self-resetting
overpressure relief device.

46A.5 Following the test specified in 46A.2, the appliance is to be subjected to the same pressure as
described in 46A.2, except with any means for limiting the pressure during determination of the maximum
pressure made inoperative. During this test the steam outlet, if provided is blocked, as it is regarded as the
limiting device during determining the maximum pressure. The appliance shall withstand this test without
exploding or emitting fluid and/or media as described in 47.1.10.

46A.6 If a part that is intended to reduce pressure ruptures during the test in 46A.5, a second sample is
to be tested and should provide equivalent (or comparable) results. Rupture of a part that is intended to

reduce pressure shall render the appliance incapable of delivering a brewed beverage and not pose a risk
of personal injury, electrical shock, or fire hazard.

46B Open Brew Chamber Test — Pressure Brewing Appliances

46B.1 To determine compliance with the exception to 26.12, the appliance.shall not emit fluid and/or

media as des
on 3 samples
with 33.1.10 -

cribed in 47.1.10 when tested as described in 46B.2 and 46B.3. The test is to &
, with the applied voltage, method of mounting, and thermagstat connection ir
- 33.1.18.

46B.2 Each

sample is to be filled to normal capacity with liquid-and grounds or other media

in the manufacturer’s instructions. The sample shall be enetgized and the brew cycle sha

While the bre

46B.3 Thet

46C Brew (

46C.1 Follo
Evaluations,
chamber or th

47 Abnorm
471

Gener,

4711 |If the
be obtained i

v chamber is being pressurized, the brew chamber shall be opened to the full eX

est in 46B.2 is to be repeated on each sample, but without grounds or other med

ving the mold-stress test of Standard for Polymeric Materials — Use in Electric
UL 746C, the appliance-shall be operated for one cycle, with the outlet of
e brewing capsule blocked and shall not emit fluid and/or media as described in

ial Operation Tests

Al

conditions of normal operation are not representative also of abnormal condi
n.actual service, an appliance shall not involve a risk of fire or electric shock w

e conducted
accordance

as described
Il be started.
tent.

ia in place.

Lhamber Blockage Following Mold Stress Test for Capsule-Type Brewing Appliances

bl Equipment
the brewing
47.1.10.

ions likely to
hen operated

madaeronah-abinarnaal nditian
UriucTrTr ouTIiT auliulniTiar CUTITUTUVUTITO.

continuously

47.1.2 The appliance shall have its voltage selector switch set in any supply circuit voltage position being
connected to any one of the rated supply circuits. The combination of selector settings and supply circuit to
which the equipment is connected is to be that which develops the most severe operating conditions.

47.1.3

If provided, an externally operable input voltage selector is to be operated for 25 cycles with the

appliance operating at the minimum rated voltage and for 25 cycles with the appliance at the maximum
rated voltage. Each cycle consisting of moving the voltage selector to its alternate position and back at the
rate of six cycles per minute with the voltage selector in each position for 5 seconds. The operating and
temperature controls are to be set to result in the most adverse operating conditions.

Exception: If an externally operable voltage selector switch interlocks with the power switch and cannot be
operated with the power switch in the "on" position, the test procedure shall be as described in 47.1.4.
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47.1.4 For an externally operable voltage selector switch that interlocks with the power switch and
cannot be operated with the power switch in the “on” position, the voltage selector is to be operated for 25

cycles each at the maximum and minimum voltages. Each cycle is to consist of the following steps:

a) With the power switch in the “off” position, move the voltage selector to the alternate position;

b) Turn the power switch “on” and operate the appliance for 5 seconds;
c¢) Turn the power switch “off”;
d) Move the voltage selector to the original position; and

e) Turn the power switch on and operate the appliance for 5 seconds.

47.1.5 To determine whether a risk of fire or electric shock actually exists, a separa
abnormal test is to be conducted with the appliance operating continuously until the ultim
been observed. Unless otherwise indicated, the test is to be conducted on one-sample wi
voltage, method of mounting, and thermostat connection in accordance with 331410 — 33.1.1

e burnout or
te result has
h the applied
8. Accessible

metal parts, {hose that can be contacted by the probe in Figure 7.2, and metal parts accessib)
servicing are|to be connected to ground through a 3-A fuse. In most cases;\continuous opera
hours will be[necessary to determine that the ultimate result has been observed.

47.1.6 An gppliance is to be located as close to the walls of thé test corner as the constru
The test corper is also to be provided with a 12-inch (340-mmMm) simulated cabinet botton
inches (400 fnm) above the counter top. The cabinet bottom.is'to consist of a dull black-paint
3/8 inch (9.5|mm) thick.

Exception N¢.
result.

1: The test corner need not be used'if temperatures obtained are not a facto

e during user
tion for 7 to 8

ction permits.
n, located 16
bd fir plywood

 affecting the

Exception N¢. 2: When an appliance is more’than 16 inches (400 mm) high and not more than 22 inches

(5669 mm) high, the cabinet bottom is to‘be just over the appliance. When the appliance is
inches (559 mm) high, the cabinet bottom is to be omitted.

47.1.7 Whgn operated under-such abnormal conditions, an appliance is considered to iny
fire if there i any emission o¢f flame or molten metal (other than drops of melted solder), or if
of the appliampce results in‘the glowing or flaming of combustible material upon which the app
placed, or that may be@djacent to the appliance.

47.1.8 An appliance is considered to involve a risk of electric shock if the 3-A fuse co
accessible metabparts of the appliance to ground opens during the test.

imore than 22

olve a risk of
the operation
iance may be

nhnected from

47.1.9 After having been subjected to an abnormal test, the appliance is considered to involve a risk of
electric shock if the current measured through a 500 ohm resistor between an accessible part and ground
is more than 5 mA. A solution of hard water (1/2 g of calcium sulphate CaSO,2H,0 per liter of distilled
water) in an amount equal to the capacity of the container, is to be poured into the container and the
current is to be measured as quickly as possible thereafter. Liquid need not be added if it is obviously
apparent that the appliance will not hold liquid.

47.1.10 Fluid or media shall not be emitted greater than 3.0 inches (76.2 mm) from the perimeter of the
base of the appliance and shall not be emitted in areas of intended user interaction during normal brewing
operation of the appliance.

Exception No. 1: If emission is found beyond 3.0 inches (76.2 mm) or in areas of intended user interaction
during normal brewing operation, the test shall be repeated with a thermocouple placed to measure the
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emission as it leaves the appliance. If fluid or media is emitted from more than one location, the
temperature of the fluid shall be measured at all locations. The maximum temperature shall not exceed
75°C.

Exception No. 2: Small volumes of fluid or media which create an area of less than or equal to 0.59 inches
(15 mm) diameter when measured on tissue paper are not prohibited.

47.2 Specific test conditions

47.2.1 General

47.2.1.1 Foymostofthecommon t_ypco ofheatit o) app:;al rces-standardized-abnormattesteonditions are

givenin47.24.1-47.3.1.

47.2.2 Appliances with breakable exterior surfaces

47.2.2.1 If gn appliance has an exterior surface of glass, ceramic, or comparably brittle material in or on
which the hegting element is mounted or that is an essential part of the enclosure of live parts] the material
shall be capaple of withstanding the stresses to be encountered in actual service.

47.2.2.2 Ceftain specific tests are described in 47.2.2.3 but other tests may be necessftated by the
construction g@r intended operation of the appliance.

47.2.2.3 The glass or ceramic surface shall withstand without cracking or breaking the application of a
cloth fully satprated with water (the hard water solution:described in 47.1.9) at room temperafure, with the
appliance in the fully heated condition. The quantity of water involved shall be sufficient to wat the surface
completely. The appliance shall then comply with the'requirement in 31.1 in a repeat leakagg current test,
except that thie test shall be discontinued when leakage current stabilizes.

47.2.3 Dry pperation

47.2.3.1 The appliance shall be tested as follows, with all temperature controls or prote¢tive devices
shunted out gf the circuit, excepttas'noted in 33.1.18.

a) An pppliance that incorporates a device to limit temperatures shall be tested in acgordance with
47.2.33.

b) An| appliance that does not incorporate a device to limit temperatures shall pe tested in
accordlanee with 47.2.3.4.

47.2.3.2 If the appliance breaks, melts, or is otherwise damaged during the heating described in
47.2.3.3, 47.2.3.4 or 47.2.5.2 to the extent that it would be obvious to the user that the appliance is no
longer useable and thereby likely to be discarded, the test is to be discontinued. The appliance is then to
be tested for risk of electric shock in accordance with 47.1.9.

47.2.3.3 One sample of an appliance that incorporates a device to limit temperatures is to be operated
dry for one hour. After one hour of operation, (or less if heating element burnout or other cease-to-operate
condition occurs), the appliance shall be disconnected from the source of supply and immediately filled
with 10 — 20°C (50 — 68°F) tap water, then emptied and wiped dry simulating a cleaning operation. If the
appliance utilizes a detachable power-supply cord, the plug is to be removed and replaced on the pin
terminals five times. The appliance is then to be half-filled with hard water and tested for risk of electric
shock in accordance with 47.1.9. If the sample is still operable and the leakage current did not exceed 5.0
mA, the sample is to be emptied, let cool to room temperature and the entire test procedure repeated, until
a maximum of five such operations has been completed. After the fifth operation, the sample shall also be
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subjected to the dielectric voltage-withstand test described in Dielectric Voltage-Withstand Test, Section
35.

47.2.3.4 Three samples of an appliance that does not incorporate a device to limit temperatures are to
be tested in accordance with 47.2.3.3 except that one sample is to be operated dry for 5 minutes, the
second sample for 15 minutes and the third sample for 30 minutes for each cycle rather than one hour.

47.2.3.5 The appliance is to be filled to normal capacity with liquid and saturated grounds or other media,
and operated at 110 percent of the voltage as determined from 33.1.11. All automatic controls shall be
shunted out of the circuit except as noted in 33.1.18. The result is not acceptable if the container is
pressurized so as to spit liquid from any opening including the spout.

| be tested in
with a 2-inch
ssembly shall
k of injury to

47.2.3.6 A handle assembly that is utilized to lift and tilt a vessel to dispense a liquid sha
accordance yith 47.2.3.1 while being supported by the handle. The handle is to be gripped
(51-mm) grigping area (centered over the intended gripping area) for this test. The handle a
not loosen, break, soften, deform, warp or otherwise deteriorate so as to increase the rig
persons. This test is not applicable to a carafe or other nonintegrally heated vessel.

47.2.4 Overfill

47.2.41 An appliance not intended to be immersed in water, shall not present a risk of ¢lectric shock
after being slibjected to the test described in 47.2.4.2.
47242 To be tested as
follows:

determine that an appliance complies with the-frequirement in 47.2.4.1, it is td

a) A detachable power-supply cord provided-with the appliance is to be removed,;

b) Th uires another

positi

b appliance is to be supported normally on a horizontal surface unless filling reg
bn; and

be sealed or
he appliance.

c) A
othen

iquid-level gauge, vent or other opening, and the pouring spout or lip are to
vise modified to induce a tniform overflow of liquid around the top perimeter of t

A hard water
diameter. Th
additional an
pint (473 mL

same rate and ameunt of uniform flow of liquid around the top perimeter may be employed

following the

solution (see 47.4.9) is to be poured into the container through an orifice 3/8 ing
e appliance is_to’be first filled with the maximum amount of liquid the containe
nount of the“solution equal to 50 percent of the volume just mentioned [but no
)] is thenyto be poured into the filled container. Any equivalent method which

testy.the appliance is to be emptied, the exterior dried with a soft cloth to remo

moisture, in

||ding surface moisture from nypnend terminal pinc’ refilled to the normal level

h (9.5 mm)in
- will hold. An
more than 1
provides the
L Immediately
ve all surface
nd tested for

risk of electric shock. To determine whether a risk of electric shock exists, the current is to be measured
through a 500 ohm resistor between accessible parts and ground, with the appliance connected to a 120 V
supply circuit. A risk of electric shock is considered to exist if the current exceeds 5.0 mA. The current is to
be again measured with reverse polarity of the supply circuit.

47.2.5 Boil dry operation
47.2.5.1

An appliance shall not involve a risk of electric shock when operated as described in 47.2.5.2.

Exception: An appliance that incorporates a control that operates to prevent boiling of the liquid (such as
the thermostat of a percolator) need not be tested.
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47.2.5.2 A sample shall be filled with just enough water (hard-water solution described in 47.1.9) to cover
the heating element. The appliance shall then be operated until all the water has been boiled off — or
heating element burnout or other cease-to-operate condition occurs — at such time it shall be 3/4 filled with
10 — 20°C (50 — 68°F) hard water and tested for risk of electric shock in accordance with 47.1.9.

47.2.6 Gaskets and seals

47.2.6.1 An insulating washer, gasket, or the like used as a seal or barrier between uninsulated current-
carrying parts and the liquid chamber of a liquid heating appliance shall be such that there is no leakage
current of more than 0.5 mA between liquid in the appliance and ground after an appliance has been
operated as described in 47.2.6.2.

47.26.2 Th
liquid normall
chamber fron

b appliance is to be operated continuously for 168 hours after having beenf]
y used in the appliance. Sufficient liquid is to be added from time to time to-prev
h becoming less than half full. The appliance is then to be subjected to,a rep

lled with the
ent the liquid
eat leakage-

current test (dee 31.1) except that the test is to be discontinued when the leakage current stahjilizes.
47.2.6.3 An|insulating washer, gasket, or hose as described in 47.2.6.1 shall not show any] visible signs
of deterioratign, such as cracking, deformation, and the like, after being\conditioned in accprdance with
Table 47 1.
Table 47.1
Test for materials used for gaskets, seals, hoses, or the like
Temperaturejon component during Conditioning procedure
normal temperature test
60°C|(140°F) or less Air circulating convection oven for 70 hours at 100 +1°C (21242°F)
61—75FC (142 —167°F) Air circulating convection oven for 168 hours at 100 +1°C (212 |t2°F)
76 —90FC (169 — 194°F) Air Circulating convection oven for 168 hours at 121 £1°C (250 [t2°F)
91 -10%°C (196 — 221°F) Air circulating convection oven for 168 hours at 136 +1°C (277 [t2°F)
Abovg 105°C (221°F) Air'circulating convection oven for 168 hours at 31.0°C (55.8°F) highelf than normal
use temperature
47.2.6.4 An|identifiable gasket, seal, or similar protection shall be provided to reduce the risk of the

entrance of W
tap-water fau
and the like.

ater into wirinig and electrical component spaces in products that are likely to be
cet for filling or cleaning. Examples of these products are percolators, urns, hot

held under a
pots, teapots
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termined as

providing the protection necessary to comply, the design shall be evaluated following the overfill test
described in 47.2.6.6, in place of the overfill test described in 47.2.4.2.

47.2.6.6 The appliance is to be subjected to the overfill test described in 47.2.4.2 a total of ten times.
Prior to the initial overfill test, the appliance is to be subjected to one heating cycle. The tests are to be
conducted over a period of 15 days. The time between the tests are to be not less than 24 hours. Only one
leakage current test and dielectric voltage-withstand test are to be performed, following the last overfill
test.

47.3 Dual voltage appliances

47.3.1 In addition to the applicable tests described in 47.2.3.1 — 47.2.6.6, a dual voltage appliance shall
be subjected to the tests described in 47.1.6 — 47.1.8. These tests are subject to the test conditions
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described in 47.1.5 — 47.1.7 and to the acceptance criteria described in 47.1.9 — 47.2.2.2. There shall be
no electrical or mechanical breakdown of the voltage selector switch.

47.4 Fusible devices test

47.4.1 To determine whether or not a thermal cutoff complies with the requirement in 18.2, the appliance
is to be operated with separate cutoffs five times as described in 18.2 while all other operating control
devices in the appliance are short-circuited. At the start of the test, the appliance shall not contain liquid in
the reservoir. Each thermal cutoff is required to perform acceptably. During the test, the enclosure is to be
connected through a 3-A fuse to a supply conductor not containing the thermal cutoff.

Exception: A

o:ngln onmpla may. he tested five times with the thermal cutoff hnlng raplar\nnl after each test

if agreeable 1o those concerned.

47.5 Surgd test

47.5.1 Appliances having a device with an off position obtained by electronic.disconnectiop, or a device
that can be glaced in the stand-by mode, are subjected to the tests of 47.5.4, The test is to be carried out
with the appliance supplied at rated voltage, the device being set in the off position or in| the stand-by
mode.?

@ ©IEC. This mgterial is reproduced from IEC 60335-1 Ed. 5.0 b:2010 with permissjon of the American National Standards Institute

(ANSI) on behal
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SA20.4.3].2
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Devices, UL

F of the International Electrotechnical Commission. All rights resefved.

iances incorporating a protective electronic-circuit are subjected to the tests g
arried out before the protective electroni¢'Circuit has operated and is to be repe
ectronic circuit has operated during_the applicable Fusible Devices Test [3

terial is reproduced from IEC 60335-1"Ed. 5.0 b:2010 with permission of the American National Sf
F of the International ElectrotechnicahGemmission. All rights reserved.

test of 47.5.4 is to be catried out with surge protective devices disconnected
Epark gaps. Surge«protective devices that comply with the Standard for Sur

modes of opération, the test\is'to be carried out with the appliance operating in each mode.?

NOTE - Applian

@ ©IEC. This m3
(ANSI) on behal

ces incorperating electronic controls complying with the IEC 60730 series of standards are not exenf

terial is\reproduced from |IEC 60335-1 Ed. 5.0 b:2010 with permission of the American National Sf
f of the International Electrotechnical Commission. All rights reserved.

f 47.5.4. The
ated after the
ee 47.4 and

landards Institute

, unless they
ge Protective

1449, shall not be removed from the circuit during this test. If the appliance has several

pt from the test.?

landards Institute

47.5.4 The power supply terminals of the appliance are subjected to voltage surges in accordance with
Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surge immunity
test IEC 61000-4-5, five positive impulses and five negative impulses being applied at the selected points.
Test level 3 is applicable for the line-to-line coupling mode, a generator having a source impedance of 2 Q
being used. Test level 4 is applicable for the line-to-earth coupling mode, a generator having a source
impedance of 12 Q being used. If a grounding-type attachment plug is provided, grounded heating
elements are disconnected during this test.?

NOTE - If a feedback system depends on inputs related to a disconnected heating element, an artificial network may be needed.?

@ ©IEC. This material is reproduced from IEC 60335-1 Ed. 5.0 b:2010 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.
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47.5.5 For appliances having surge arresters incorporating spark gaps, the testin 47.5.4 is repeated at a
level that is 95 percent of the flashover voltage.?

@ ©IEC. This material is reproduced from IEC 60335-1 Ed. 5.0 b:2010 with permission of the American National Standards Institute

(ANSI) on behalf

of the International Electrotechnical Commission. All rights reserved.

47.5.6 Following the test in 47.5.4, any normal or abnormal test which resulted in the operation of the
protective electronic circuit shall be repeated. There shall be no increased risk of fire or electric shock.

47.6 Pressure brewing appliances

47.6.1 General

476.1.1 An
being subjec
described in 4
and protectiv

connected thjough a 3-A fuse to a supply conductor not containing the thermal cutoff.

Exception: If
repeated.

47.6.2 Ope

476.21 Th
minimum fill
smallest amo

47.6.2.2 Th
maximum fill
largest amou
appliance ceg

47.6.2.3 Th

47.6.24 Th

brewing chamber blocked.

ed to the tests in 47.6.2 — 47.6.4. The appliance shall not emit fluid,and
7.1.10 when subjected to the tests in 47.6.2 — 47.6.4. Unless specifieally stated,
b controls not under test shall remain in the system. During the tést;"the enclo

the fault test creates a test condition that has already begh. evaluated, the tesf

ating controls fault test

b test in 47.4.1 is to be repeated on one(Sample, except with the reservoir
ne. If the appliance has a user-selectable function to heat a specific amount
Lint of water shall be selected. The appliance shall have a normal load of brewing

b test in 47.6.2.1 shall be repeatéd on one sample, except the reservoir shall b
line. If the appliance has a user-selectable function to heat a specific amount
nt of water shall be selected:-The test shall be discontinued after 1 hour of oper|
ses to operate.

p tests in47.6.2.1 and 47.6.2.2 shall be repeated on one sample, except with th

47.6.3 Pum

47.6.3.1

appliance shall not cause an increased risk of fire, electric shock, or personal injury after

or media as
all operating
sure is to be

need not be

filled to the
of water, the
) media.

e filled to the
of water the
ation or if the

b tests in 47.6.2.17and 47.6.2.2 shall be repeated on one sample, except with the outlet of the
brewing chanpber or sealed capsule is to be blocked.

e inlet of the

p fault test

An appliance with a pump is to be operated for one complete cycle. The pump shall be set to

remain on during the cycle. If the appliance is provided with more than one pump, only one pump shall be
set to remain on during the cycle, all other pumps shall operate normally. The test shall be repeated as
many times as necessary to evaluate the operation of each pump. At the start of the test, the reservoir
shall be filled to the maximum fill line, and the appliance shall have a normal load of brewing media.

47.6.3.2 The testin 47.6.3.1 shall be repeated on a new sample, except with the pump set to remain off
during the cycle.

47.6.3.3 The testsin 47.6.3.1 and 47.6.3.2 shall be repeated on a new sample for each test, except with
the outlet of the brewing chamber or sealed capsule chamber when provided is to be blocked.
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47.6.3.4 The testsin 47.6.3.1 and 47.6.3.2 shall be repeated on a new sample for each test, except with
the inlet of the brewing chamber or sealed capsule when provided is to be blocked.

47.6.4 Valve fault test

47.6.4.1 An appliance with a solenoid valve is to be operated for one complete cycle. The valve shall be
set to remain open during the cycle. If the appliance is provided with more than one solenoid valve, only
one valve shall be set to remain open during the cycle, all other valves shall operate normally. The test
shall be repeated as many times as necessary to evaluate the operation of each solenoid valve. At the
start of the test, the reservoir shall be filled to the maximum fill line, and the appliance shall have a normal
load of brewing media.

47.6.4.2 THe testin 47.6.4.1 shall be repeated on a new sample, except with the solenoifl valve set to
remain closefd during the cycle.

47.6.4.3 THe testsin 47.6.4.1 and 47.6.4.2 shall be repeated on a new sample for'€ach test, except with
the outlet of the brewing chamber or sealed capsule chamber when provided is.te’be blocked|.

47.6.4.4 THe testsin 47.6.4.1 and 47.6.4.2 shall be repeated on a new sample for each test, except with
the inlet of the brewing chamber or sealed capsule when provided is tobe blocked.

47.7 Abnormal operation reused sealed capsule test

47.7.1 A brewing appliance intended for use with sealed”capsules that is capable of beind punctured in
more than onje location if reused, whether intended or net-intended by the manufacturer, shdll not result in
any of the following conditions when tested in accordance with 47.7.2 - 47.7.7:

a) Enission of fluids and/or media as described in 47.1.10.

b) Result in the opening of a 3 A-fuse*with the fuse connected to accessible dead metal parts and
ground.

47.7.2 All gperating and protective controls shall remain in the system.
47.7.3 Theltest shall be performed with sealed capsules consisting of a "regular” caffeinated grind.

47.7.4 Thelapplianceshall be loaded with a sealed capsule and filled to its maximum intended capacity
with water arjd operated for one brew cycle.

47.7.5 Upoh_cempletion of the first cycle, the brew chamber shall be opened and then regealed without
removing or replacing the sealed capsule and operated for a second cycle in accordance with 47.7 .4.

47.7.6 |If the sealed capsule is capable of being rotated or inserted in more than one orientation, the test
conditions of 47.7.4 — 47.7.5 are to be repeated using a new sealed capsule. Upon completion of the first
cycle, the test shall be repeated using the same sealed capsule per 47.7.5, except the sealed capsule
shall be oriented such that a puncture is made in a new location.

47.7.7 The testing of 47.7.1 — 47.7.6 shall be repeated using sealed capsules consisting of a
"decaffeinated" grind.

48 Component Failure Test

48.1 If an appliance employs one or more rectifiers, transistors, or similar solid-state components in a
secondary circuit, a risk of fire or electric shock shall not develop when the circuit between any two
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terminals of any such component is open-circuited or short-circuited. If the appliance employs a capacitor
in combination with one or more of the above-mentioned components, a risk of fire or electric shock shall
not develop when the capacitor is short-circuited. Only one of the simulated fault conditions described
above is to be imposed at one time. See 48.2 — 48.5.

Exception: Components located on the secondary of a Class 2 transformer need not comply with these
requirements.

48.2 If a semiconductor rectifier is employed, three appliances are to be tested with the rectifier terminals
connected together. Three additional appliances are to be tested with the terminals of the electrolytic

capacitor con

nected together.

48.3 Three
components i

48.4 An ung
a permanentl

48.5 Thete

complete tests are to be made under each of the conditions described in. 48|
h each test. The appliance to be tested is to be connected as indicated in 47, %.5

cceptable condition exists if flame is emitted from the overall enclosure’of the a
conductive path is established between live parts and exposed dead metal.

5ts described in 48.1 — 48.3 may be omitted if one or both of the' following conditi

2 using new

ppliance or if

bNns exist:

h the voltage

h the voltage

a) Thgre is 10,000 ohms or more of additional series impedance in a circuit in whic
does njot exceed 125 V; or
b) There is 20,000 ohms or more of additional series\impedance in a circuit in whic
may be more than 125 but is no more than 250 V.
49 Automatic Controls Test
49.1 General
49.1.1 An gutomatic control for temperature regulating or temperature limiting shall be capable of

performing siccessfully for 50 cycles.of operation, when the appliance is connected to a

having a pots
mechanical n

49.1.2 In teg
connected to
ungrounded

except that a

ntial of 120 percentof the voltage specified in 33.1.11. There shall be neither
alfunction of the eontrol, nor undue burning, pitting, or welding of the contacts.

ground_through a 3-A fuse; and the control, if single-pole is to be conn
tonductor of the circuit. The device is to be operated at the rate of 10 cycles
faster rate of operation may be employed if agreeable to all concerned. The ps

supply circuit
electrical nor

bts to determine’ an automatic control complies with the requirements in 49.1.1, the appliance
is to be conmpected to‘a-grounded supply circuit; the enclosure of the appliance, if of mg

ptal, is to be
ected in an
per minute,
rformance is

unacceptable

It the fuse In the grounding connection opens during the test.

49.2 Endurance

49.2.1

A thermostat shall be capable of withstanding an endurance test which shall consist of the

minimum number of cycles indicated in Table 49.1. Unless it is specified that the test be made without
load, the thermostat shall make and break the rated current of the appliance while connected to a circuit of
rated voltage. There shall be neither electrical nor mechanical malfunction of the thermostat, nor undue
burning, pitting, or welding of the contacts.
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Table 49.1
Minimum number of cycles of operation for endurance test

Type of thermo

stat Automatically reset thermostat

Manually reset thermostat

Temperature-lim

Temperature regulating

A number of cycles equivalent to 1000 hours of
intended operation under load of the appliance but
not less than 6000 cycles. See footnote a) for
exception.

exception.

A number of cycles equivalent to 100 hours of
operation of the appliance under any condition
which caused the thermostat to function, or 100,000
cycles, whichever is greater. See footnote b) for
exception.

iting
load. See footnote b) for exception.

Combination
temperature-re
and -limiting

J,

Each function of the thermostat shall
to the following:

Regulating: 1000 cycles underioad
cycles without load.

Limiting where the funetion may be

100,000 cycles under load. See footnote c) and d)

ulating |for exception.

operation: 100,000 cycles with load
e).

Limiting per23.3 where the thermog
means are\inaccessible to the user
of tadls and contacts are separate f
regulating function: 1000 cycles ung
5000 cycles without load. See footn:
See Notes c¢) and d) for exceptions.

6000 cycles under load. See footnote a) for

1000 cycles under load and 5000 cycles without

land 5000

user during normal‘operation, including dry

tat and its reset
vithout the use
lom the

er load and

bte f).

be subjected

eset by the

See footnote

a) The test may
attained during

b) The test may
during the conti

c) If, with the re
47.1.1-47.1.9

d) The test may
1) No
applia
2) No

e) The tempera
electrical conta

f) 100,000 cycle
for regulating a

huous abnormal operation of the appliance.

pulating and limiting functions of the thermostat short-circuited, there is no evidence of risk of fire as

be omitted if, with the thermostat short-circuited, no température higher than the limits given in Tabld
he normal-temperature test of the appliance.

be omitted if, with the thermostat short-circuited, there is no evidence of risk of fire as described in 4

the thermostat is to be tested as a temperature-regulating thermostat.
be omitted if, with all functions the thérmostat short-circuited, there is:
lemperature higher than the limits)given in Table 33.1 are attained during the normal-temperature teq
hce; and
pvidence of risk of fire(as)described in 47.1.1 — 47.1.9 during the continuous abnormal operation of th

ure sensing and mechanical reset assembly is permitted to be cycled a minimum 6,000 cycles provi
ts of the limiting function are cycled for a minimum 100,000 cycles.

s are required of the contacts if the regulating and limiting functions use common contacts. The indi
d limitingsother than the contacts, are only required to be a minimum 6000 cycles each when conta

b 33.1 are

7.1.1-47.1.9

Hescribed in

Hed the

t of the

e appliance.

idual functions

bts are shared.

50 Perman

50.1

lence-of MarkingTests

A required marking shall be molded, die-stamped, paint-stenciled, stamped or etched metal that is

permanently secured, or indelibly stamped lettering on a pressure-sensitive label secured by adhesive that
upon investigation is found to be acceptable for the application. Ordinary usage (including the likely
exposure to weather and other ambient conditions), handling, storage, and the like of the equipment is to
be considered in the determination of the acceptability of the application.

50.2 Unless it has been investigated and found to be acceptable for the application, a pressure-sensitive
label or label that is secured by cement or adhesive shall comply with the adhesion requirements in the
Table for Exposure Conditions for Indoor Use, and the Table for Additional Exposure Conditions for Indoor
Use and Outdoor Use in the Standard for Marking and Labeling Systems, UL 969.
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50.3 Unless otherwise indicated, a required cautionary marking shall be located on a part that would
require tools for removal or that cannot be removed without impairing the operation of the product.

MANUFACTURING AND PRODUCTION-LINE TESTS

51 Dielectri

51.1
production-lin

¢ Voltage-Withstand Test

e test, the application of a potential between:

Each appliance shall withstand without an indication of unacceptable performance as a routine

a) The primary wiring, including connected components, and accessible metal parts that are likely

to bec

me energized: and

b) Bet
termin

51.2 The ap

51.3 The te
the appliance

Exception No
of the test ne¢

Exception Nd
complete app

51.4 Ifthe 4
on each app
additional teq
rearranged tg
dielectric stre

51,5 Thete
is not less tha
120 percent g

ween primary wiring and accessible low voltage (42.4 V peak or less) metal p3
als. The test potential shall be:

1) 1200 V applied for 1 second; or
2) 1000 V applied for 1 minute.

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

5t shall be conducted with the appliance complete ~ fully assembled. It is not
be unwired, modified, or disassembled for the test.

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

. 2: The test may be performed before final assembly if such a test represen
iance.

ppliance employs a solid-state component that can be damaged by the test pote
iance may be conducted before the component is electrically connected. In
ting is to be madeivof a random sampling of each day's production with

5s of the circuit.

5t equipment, when adjusted for production-line testing, is to produce an outpu
n thesfactory test value specified, nor is the magnitude of the test voltage to bel
f the'specified test potential when the tester is used in each of the following cong

rts, including

ntended that

performance

fs testing the

ntial, the test
such a case,
the circuitry

reduce the likelihood of damage to any solid-state component but retaining representative

voltage that
greater than
itions:

a) If the test duration is one second, the output voltage is to be maintained within the specified

range:

1) When only a voltmeter having an input impedance of at least 2 megohms and a
specimen of the product being tested are connected to the output terminals; and

2) When a relatively high resistance is connected in parallel with the voltm

eter and the

product being tested, and the value of the resistance is gradually reduced to the point where

an indication of unacceptable performance just occurs.

b) If the test duration is one minute, the output voltage is to be maintained within the specified
range, by manual or automatic means, throughout the one minute duration of the test or until there
is an indication of unacceptable performance.
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51.6 The specified control of the applied voltage, manual or automatic, shall be maintained under
conditions of varying line voltage. Higher test potentials may be used if higher dielectric stress is not likely
to adversely affect the insulating systems of the product.

51.7 In addition to the characteristics indicated in 51.5, the test equipment is to have the following
features and characteristics:

a) A means of indicating the test voltage that is applied to the product under test. This may be
accomplished by sensing the voltage at the leads or by equivalent means.

b) An output voltage that:

AI) : :OD =} D;I |uau;da: VVGVUfUIIII,
2) Has a frequency that is within the range of 40 — 70 Hz; and

3) Has a peak value of the waveform that is not to be less than 1.3 and not ore than 1.5
times the root-mean-square value.

neans of effectively indicating unacceptable performance. The\indication is to be
1) Auditory, if it can be readily heard above the background noise level;
2) Visual, if it commands the attention of the opetaior; or

3) A device that automatically rejects an unacceptable appliance.

If the
and ¢

ndication of unacceptable performance is@uditory or visual, the indication is to
bnspicuous until the test equipment is reset manually.

remain active

d) When the test equipment is adjusted~to produce the test voltage and a resistan¢e of 120,000

ohms

perfo
an in

highe

51.8 There

instantaneod

that the man

is connected across the oufput, the test equipment is to indicate an
mance within 0.5 second. A-resistance of more than 120,000 ohms may be us
Jication of unacceptable~perfformance, if the manufacturer elects to use a te
I sensitivity.

is not to be any_transient voltage applied to the appliance under test that
s voltage applied'to the product exceeding 120 percent of the peak value of th
ifacturer elégcts to use for this test. This requirement applies for the entire durati

unacceptable
bd to produce
ster having a

results in the
e test voltage
bn of the test,

including the e is removed

from the prog

time that the voltage is first applied to the product and the time that the voltag
uct.

51.9 Durind the testa sufficient-number of primary switching components shall be in the "dn" position so
that all primary circuitry will be stressed. Both sides of the primary circuit of the appliance are to be
connected together to one terminal of the test equipment. The second equipment terminal is to be

connected to accessible dead metal.

Exception: Resistive-type appliances and appliances utilizing motors, relays, coils or transformers, having
circuitry not subject to excessive secondary build-up in case of indication of unacceptable performance
during the test, may be tested with only one side of the primary circuit connected to the dielectric test
equipment.

51A Insertion/Withdrawal Test for Electric Kettles

51A.1 A cordless kettle shall withstand the stresses likely to occur during normal use. Compliance with
the requirement is assessed as follows:


https://ulnorm.com/api/?name=UL 1082 2023.pdf

86

UL 1082

MARCH 3, 2023

a) The two live pins of the kettle are connected together.

b) An external resistive load is connected in series with the supply. The external load is such that

the cu

rrent is 1.1 times the rated current.

¢) The kettle is placed on its stand and withdrawn 10,000 times at a rate of approximately 10 times

per mi

nute without electrical contact rotation.

d) The test is continued for an additional 10,000 times without current flowing.

Exception: For kettles with a mechanism for de-energizing the appliance when it is lifted of its base,
thus ensuring that the connection contacts cannot make or break current on load, the test is carried

out without current flowing

e) Aftgr the test, the kettle shall be functioning and shall still comply with Spacings, Slction 24, the
Resisfance of Grounding Test, Section 29, and the Dielectric Voltage-Withstand Test, Section 35 of
this stg@ndard.

f) Live|parts shall not be accessible by the probe in Figure 7.2.

g) Thq test is carried out without current flowing if the connection contacts cannot makg or break on
load.

52 Polarization and Grounding Continuity Tests

52.1 Polari;

52.1.1 Each
the other) sh

attachment p
connected to

ration test

appliance provided with a polarized attachment plug (2-wire plug with one blad
bl be tested for electrical-continuity (between the grounded supply-circuit con
lug (wide blade of a 2-wire plug)*and the part of the appliance that is int

visual inspection and component checking; an electrical-continuity test is to be made.

52.2 Contin

52.2.1 Each
production-lin
attachment p

52.2.2 Only
by design to 2

uity of grounding connéction

cord-connected\appliance having provision for grounding shall be tested,
e test, to determine that grounding continuity exists between the ground
ug and the-accessible dead metal parts of the appliance that are likely to becom

a single test need be conducted if the accessible metal selected is conductive
Il other accessible metal.

e wider than
Huctor of the
ended to be

the grounded supply-circuit cenductor. If the continuity cannot be readily determined by

as a routine
blade of the
b energized.

ly connected

52.3 Electrical indicating device

52.3.1

be used to determine compliance with the tests described in 52.1.1 — 52.2.2.

RATINGS

53 Details

53.1

Any indicating device, such as an ohmmeter, a battery and buzzer combination, or the like, may

A heating appliance shall be rated in amperes, volt-amperes, or watts, and also in volts, and may be

rated for alternating current only. The rating shall include the frequency if necessary because of control

devices.
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MARKINGS
54 Details

54.1 A warning or caution marking shall comply with all of the following requirements:
a) The marking shall be permanently attached.
b) The marking shall not be attached to parts removable by hand.

c) The marking shall be attached to parts that cannot be removed without impairing the operation of
the appliance or left off the appliance without being readily apparent.

d) The marking shall have lettering that complies with the following requirements:

1) The precautionary signal word (such as "DANGER", "WARNING", OR "CA
be in letters not less than 3/32 inch (2.4 mm) high.

UTION") shall

2) If contrasting color is used, lettering other than signal words can be a minimum of 1/16

inch (1.6 mm) high.

54.2 All oth
conditions of

er markings required in this Section shall be such thatthe ' marking is clear and
intended use of the appliance.

legible under

54.3 An appliance shall be legibly and permanently marked with:

a) Th
organ

e manufacturer's name, trade name, trademark, or other descriptive marking
ization responsible for the product may:be identified;

by which the

b) Th
which
the m

utive months,
e affirmed by

e date or other dating period of manufacture not exceeding any three consec
may be abbreviated or in a natienally accepted conventional code, or, in a cog
anufacturer;

c¢) A distinctive (catalog) (modely number or the equivalent; and

d) The electrical rating.

A date code fepetition time'cycle shall not be less than 10 years.

54.4 An ap|
household ty]
not less than

pliance.shall be marked, where readily-visible, to indicate that the appliance is
pe.usage, such as, "Household Use Only", "Household Type", and the like. Let

5 intended for
1ering shall be

3132 inch (2.4 mm) high.

54.5 If a manufacturer produces or assembles appliances at more than one factory, each finished
appliance shall have a distinctive marking — which may be in code — by which it may be identified as the
product of a particular factory.

54.6 If the construction of an appliance contemplates disassembly by means of a tool for the purpose of
cleaning or similar servicing by the user (including replacement of a thermal cutoff) and, if such
disassembly involves the exposure of persons to unintentional contact with any normally enclosed or
protected live part, the appliance shall be plainly marked with a warning that such servicing should be
done only while the appliance is disconnected from the supply circuit. See also 7.13.

54.7 An appliance with an attached cord or detachable power-supply cord 4-1/2 ft (1.4 m) or longer in
length shall be provided with specific instructions, which are not part of Important Safeguards, that state:
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"To reduce the risk of injury, do not drape cord over the counter top or table top where it can be pulled on
by children or tripped over unintentionally" or an equivalent wording.

54.8 An appliance with an attached cord or detachable power-supply cord less than 4-1/2 ft (1.4 m) in
length shall be provided with instructions, which are not part of Important Safeguards, that include the
following information:

a) A short power-supply cord (or detachable power-supply cord) is provided to reduce risks

resulti

ng from becoming entangled in or tripping over a longer cord.

b) Longer detachable power-supply cords or extension cords are available and may be used if care
is exercised in their use.

c)lfa

Exception: St
following:

a) The
supply

b) The
equivg
incheg
attach
Cord ]

549 An ap

subjected to the Immersion Tests, in accordance with 33.1.4 and 34.3 shall be marked "Do nq

water" or with
immersion, it

ong detachable power-supply cord or extension cord is used:

1) The marked electrical rating of the detachable power-supply cord,or ex
should be at least as great as the electrical rating of the appliance;

2) If the appliance is of the grounded type, the extension cord should be a grou
wire cord; and

3) The longer cord should be arranged so that it will not 'drape over the counte
top where it can be pulled on by children or tripped over.

atements in items (b) and (c) above may be,omitted if the product complies |
instruction manual includes a statement-prohibiting the use of a longer detaq
cord or extension cord.

appliance is provided with a cord tag marked "CAUTION: Do not use an exten
lent. The tag shall be permanently attached to the power supply cord, and loc

ment to the power supply_c¢ord shall comply with the requirements in Test for Pg
[ag, Section SB8.

bliance that is(likely to be lifted and handled for cleaning purposes and h

an equivalent wording. If the appliance is intended for partial immersion but not

the point beyTnd which it should not be immersed.

shall be.marked "Do not immerse beyond this point" or with an equivalent wor

tension cord

nding-type 3-

r top or table

vith all of the

hable power

sion cord" or
ated within 2

(561 mm) of the plug when shipped from the factory. The tag material apd means of

rmanence of

as not been
t immerse in
for complete
ding to show

54.10 An appliance that utilizes a detachable power-supply cord shall be provided with the following:

a) The appropriate detachable power-supply cord as indicated in Supply Connections, Section 11;

or

b) Inst

ructions that:

1) Advise the consumer that the appropriate detachable power-supply cord is
and

2) Specify which detachable power-supply cord or cords are appropriate. If lo

not provided;

ng and short

detachable power-supply cords are available, the instructions shall include information

regarding the problems attendant with each.
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54.11 The instructions in 54.10(b) shall be marked on the outer packaging material of the product, and in
the instruction manual provided with the appliance.

Exception: The outer packaging material alone may carry the information from the instructions in 54.10(b)
provided that the instruction manual supplied with the appliance contains a reference to the location of the
information.

54.12 If a specific spacing between a cord-connected wall or an under-cabinet mounted appliance and
an adjacent surface is necessary so that temperatures higher than 90°C (194°F) are not obtained when

the appliance is operated as intended, the appliance shall be marked "Do not install closer than

inches (__

spacing to he

temperatureq
corner as de

clearly visiblg

5413 Anu
equivalent "(

this unit". The
or the front l¢

lettering is to
marking is rej

54.14 A pressure brewing appliance shall include a distinctive marking, such as an arrow,

dot, or other
the brewing
the brew chal

Exception N
46B is not re

Exception N
lid and which

55 Carton
551 A carl

appliance is
the like. The

mm) to a (vertical, honzontal and the like) surface" or the equivalent. The

higher than 90° C (194 F) are not obtained on the wall when the appliancenis
scribed in 33.1.15. The statement or the diagram shall be legible and located s
during installation.

der-cabinet or wall mounted appliance shall be permanently marked with th
AUTION - To reduce the risk of fire, do not place any heating or cooking appli
marking is to be in lettering minimum 3/32 inch (2.4 mm) high,’on the front of {

be on a contrasting background, or the letters are to be raised, or the equivale
adily readable.

equivalent marking, or the word "lock", which clearly indicates the proper posi
chamber during the brewing cycle. This marking shall be readily visible during
mber and during operation of the appliance.

b. 1: An appliance that meets the requirements of the Open Brew Chamber T
huired to comply with this requirement.

. 2: An appliance that cahnot be provided with a lock marking, such as a dray
includes instructions.in accordance with §8.7 is not required to comply with this

Marking

on (individual marketing container) for an appliance shall be marked to ind
ntended-for household type usage, such as, "Household Use Only", "Househqg
marking shall:

value of the

necessary so that

tested in the
that it will be

b following or
ance beneath
he appliance,

ading edge of the mounting bracket and shall be visible after the appliance is mounted. The

nt so that the

vertical bar,
ion to secure
positioning of

pst in Section

ver or latched
requirement.

cate that the
Id Type", and

a) Be

located on at least one outside surface; and

b) Appear in lettering not less than the height specified in Table 55.1.

Table 55.1
Lettering height
Minimum height of lettering in inches
Smallest dimension of the carton panel to be marked in inches (mm) (mm)

More than Less than or equal to

0 6 (152) 1/8 (3.2)

6 (152) 10 (254) 3/16 (4.8)

10 (254) - 1/4 (6.4)
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INSTRUCTION MANUAL

56 General

56.1

An instruction manual or the equivalent shall be provided with the appliance. The manual shall

specifically warn the user against each potential risk and state the precautions that should be taken to
guard against each risk. The safety instructions shall be a permanent part of the manual but separated in
format from the other instructions, and shall appear before the operating instructions in the manual.

56.2 The instruction manual shall include instructions or illustrations to identify important safety features.

Ul

56.3 Theh

a) Upy
b) Low

c) The
letters|

56.4 The in
appropriate tg

56.5 Unlesg
terminology 4
conflict exists|
items may be
first and last
appropriate b

56.6 For a ¢lual voltage rated appliance; procedures to be followed in changing the voltag

provided and
addition, the {
switch should
may need to
before using
proper config
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er case letters shall be not less than 1/12 inch (2.1 mm) in height;
er case letters shall be not less than 1/16 inch (1.6 mm) in height;

phrases "IMPORTANT SAFEGUARDS" and "SAVE THESE INSTRUCTIONS
no less than 3/16 inch (4.8 mm) in height.

struction manual shall include the safety instructions in, Al Appliances, Sectior
xt from Specific Appliances, Section 58.

otherwise indicated, the text of the instructions\shall be verbatim to, or in equ
s All Appliances, Section 57, and Specific-Appliances, Section 58, except w|
in the application of the text to a product,or'where the risk alluded to has been
numbered, and the phrases "Read allilnstructions" and "Save these Instructi
respectively, in a list of items. Othér important and safety instruction item
y the manufacturer may be inserted:

providing the correct supply connection means for each voltage setting shall bg
ollowing wording or equivalent shall be provided: "For use in the U.S.A., the vol
be placed in the 120,V position. For use in several countries overseas, the vol
be placed in the.240 V position. Confirm the voltage available at each overs
the appliance. ‘For connection to a 240 V supply, use an attachment plug a
Liration forthe*power supply receptacle.”

bliance~provided with a 2-wire polarized attachment plug shall include the
rding? "This appliance has a polarized plug (one blade is wider than the other).

llows:

" shall be in

57, and the

ally definitive
here specific
educed. The
bns" shall be
5 considered

b

e selector, if
provided. In
fage selector
tage selector
beas location
japter of the

following or
[0 reduce the

does not fit
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fully into the outlet, reverse the plug. If it still does not fit, contact a qualified electrician. Do not attempt to
modify the plug in any way."

57 All Appliances

57.1 The fol

lowing applies to all appliances:

IMPORTANT SAFEGUARDS

When using electrical appliances, basic safety precautions should always be followed, including the

following:

1. Read all Instructions.


https://ulnorm.com/api/?name=UL 1082 2023.pdf

MARCH 3, 2023 UL 1082

91

2.Do

not touch hot surfaces. Use handles or knobs.

3. To protect against fire, electric shock and injury to persons do not immerse cord, plugs, or (state
specific part or parts in question) in water or other liquid.

4. Close supervision is necessary when any appliance is used by or near children.

5. Unplug from outlet when not in use and before cleaning. Allow to cool before putting on or taking
off parts, and before cleaning the appliance.

6. Do not operate any appliance with a damaged cord or plug or after the appliance malfunctions,
or has been damaged in any manner. Return appliance to the nearest authorized service facility for
examjnation, repair or adjustment

7.Th
in fire

8. Do
use).

9. Do
10.D

11. Al

b use of accessory attachments not recommended by the appliance manufactu
electric shock or injury to persons.

not let cord hang over edge of table or counter, or touch hat surfaces.
b not place on or near a hot gas or electric burner, or ina heated oven.

ways attach plug to appliance first, then plug cord into the wall outlet. To discon

contrgl to "off," then remove plug from wall outlet.

12.D
13.S
58 Specific
58.1 Coffeq

1. (Sq

b not use appliance for other than intended use.

bve these Instructions.
t Appliances

makers, liquid heaters

ecial instructions covering lid placement and removal. Wording may vary.)

2. Scalding may occur if the lid is removed during the brewing cycles.

58.2 Applia

1.Be

nces with'detachable handles

sure that handles are assembled and fastened properly.

er may result

not use outdoors (this item may be omitted if the product is specifically designed for outdoor

nect, turn any

2. (T

€ manufacturer shatt—suppty expiicitinstructions detaiting the proper ass

handles.)

embly of the

3. (The manufacturer shall explain how improper assembly of the handles can be determined.)

Exception: Items 2 and 3 may be located in any part of the instruction manual provided that the Important
Safeguards state "See instructions regarding Handles on Page ____ " or the equivalent wording.

58.3 Under

cabinet and wall mounted appliances

a) To reduce the risk of fire, do not place any heating or cooking appliance beneath the appliance.

b) To reduce the risk of fire, do not mount unit over or near any portion of a heating or cooking
appliance.
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c)Tor

educe the risk of electric shock, do not mount over a sink.

d) To reduce the risk of fire, do not store anything directly on top of the appliance surface when the
appliance is in operation.

58.4 A cautionary marking that is required to be on an appliance shall be repeated in its entirety or with
an equivalent wording in the instruction manual. The marking may be included in the Important

Safeguards.

58.5 Dual voltage rated appliances

a) Be sure dual voltage selector, if provided, is in correct voltage position before operating. Before

pluggirg in, read the information about the dual voltage contained in instruction-ségction of this
manual.
b) "This appliance was set at the factory to be operated at V. Refer toopérating instructions
sectiop of this manual for conversion to V operation" or equivalent. The'blanks are to be filled
in with the appropriate voltage information.
Exception: This construction does not apply if an appliance operates over a range of |voltages and
requirgs no adjustment by the user, such as an appliance that employs a positive| temperature
coeffigient (PTC) heating element intended for use over _asrange of voltages and|requiring no
adjustment by the user.
58.6 Pressyre brewing appliances
a) Only use capsules intended for this appliance. If the capsule does not fit, do not force the
capsule into the appliance.
b) WARNING: To avoid the risk of injury, do not open the brew chamber during the brey process.
Exception: The marking in 58.6(a)-does not apply to an appliance that is not intended to be used
with sealed capsules.
58.7 To comply with ExceptiondNo: 2 to 54.14, the manufacturer shall supply explicit instructjons detailing
proper closurg of the brew chamber.

Exception: M
state "See in{

ny be located'in any part of the instruction manual provided that the Importan
tructionsregarding closing the Brew Chamber on Page "or the equivalent

59 User Mﬁintenance

| Safeguards
wording.

59.1

The instruction manual shall include appropriate instructions and caution statements for cleaning,

user-maintenance (such as lubrication or nonlubrication) operations recommended by the manufacturer,
and shall warn a user that any other servicing should be performed by an authorized service
representative. The manual or other literature packaged with the product shall also indicate that the
product is for household use.

59.2 Instructions for mounting an under-cabinet or wall mounted appliance shall be provided. The actual
instructions shall be located on the appliance, or in the literature packed with the appliance. The actual
instructions shall not be in the Important Safeguards, however, there may be a reference to them in the
Important Safeguards. (Such as "Wall or under-the-cabinet mounting should follow the directions in the
installation instructions").
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SUPPLEMENT SA — HOUSEHOLD ELECTRIC DRIP-TYPE COFFEE MAKERS AND SIMILAR DRIP-
TYPE BREWING APPLIANCES

SA1 Scope

SA1.1  The requirements in this supplement cover household electric drip-type coffee makers and other
similar drip-type brewing appliances that are to be cord-connected to a nominal 120 V supply in
accordance with the National Electrical Code. These requirements are in addition to or modify the
applicable requirements in Sections 1 — 59.

SA1.2 The appliances covered by this standard are automatic (temperature-regulated) and are used to
heat water to a temperature greater than 46°C (115°F) as part of the intended brewing function. The coffee

or other bev

SA1.3 Inth
all drip-type
to the carafe

SA2 Glossary

SA2.1 MAX
permitted on
temperature

SA2.2 MAX
permitted o
temperature

SA2.3 SET]
electrical loa

SA3 Asseinbly

SA3.1 A dn
any assembl

SA4 Corrosion Protection

text of this supplement, reference to drip-type coffee makers is to be understo
ppliances covered by this supplement. Reference to containers is to,be unders

IMUM DRY OPERATION TEMPERATURE RATING (Tgy) — The maximum
the thermostat’'s sensing surface during abnormal (dfy) operation of the coffe
s equal to or greater than T,,,,.

IMUM NORMAL USE TEMPERATURE RATING (T a0 — The maximum
the thermostat’'s sensing surface during> normal operation of the coffee
s equal to or greater than T_..

‘POINT TEMPERATURE RATING.\'(Ts;)) — The temperature at which the
[l switching contacts change state upon temperature rise.

p-type coffee maker, carafe shall be completely assembled before shipping an
y by the user.

or other container provided as part of the appliance to hold the brewed beveragg.

od to apply to
tood to apply

temperature
b maker. This

temperature
maker. This

thermostat’s

d not require

SA4.1 Iron) steel, oraluminum parts shall be protected against corrosion as determined Hy compliance
with SA13.3 ind SA13.4 where deterioration would increase the risk of fire or electric shock.
SA4.2 The leffests—of-severe—humidity-and—oisture—resulting—fromthe—test-in-Operatior! Degradation,

Section SA13, and the humidity conditioning test in Leakage Current as a Result of Moisture, Section

SA16, shall be evaluated. There shall be no visible degradation that would result eventually in
unacceptable performance of the appliance.

SA5 Supply Connections

SA5.1

The length of an attached flexible cord or a detachable power supply cord provided with an under-

cabinet or wall-mounted drip-type coffee maker shall be minimum 3 ft (0.9 m) and maximum 4.5 ft (1.4 m)

long.

Exception: The cord length may be a maximum of 7.0 ft (2.1 m) if a means is provided for storing the
excess length of cord.
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SA6 Gaskets and Seals

SA6.1 An identifiable gasket, seal, or similar protection shall be provided to reduce the risk of the
entrance of water and steam into wiring and electrical component spaces as determined by examination
following the test in Operation Degradation, Section SA13.

SA6.2 Where the gasket, seal or similar protection mentioned in SA6.1 cannot be determined as
providing the protection necessary to comply, the design shall be evaluated following the test in Operation

Degradation,
SA7 Water

SA7.1
risk of fire o
Adhesives —
Equipment E

a)A

alone,

in SA1

b) A
subjeq
the re

securgd by friction alone, it shall additionally comply with the elongation and ten

prope

SA7.2 One
to a hydrosta
connected to
kPa) and hel
coffee maker

SA7.3 One
to a hydrosta
connected to
10 times the

and held at that value for-1 minute. The results are not acceptable if the water connections

maker burst g

SA7.4 Thre
friction alone

Each

e
increa
press

Section SA13.

Connections

Specialized Applications Section in the Standard for Polymeric Materials‘—)Us

it shall additionally comply with the elongation and tensile‘strength properties t
4.

means of retaining the elastomeric-type tubing at“a water connection that
ted to the normal head pressure by its position,.js acceptable if there is no wats
sult of the hydrostatic pressure test in SA7¢3.or SA7.5. If the elastomeric-ty

ties test in SA7.4.

drip-type coffee maker with water cennections, as described in SA7.1(a), is to
ic—pressure test. The coffee maker-is to be filled with water so as to exclude ai
a hydraulic pump. The pressure.is to be raised gradually to a gauge pressure @
 at that value for 1 minute.~The results are not acceptable if the water conng
burst or leak.

drip-type coffee maker with water connections, as described in SA7.1(b), is to
ic pressure test. (The coffee maker is to be filled with water so as to exclude ai
a hydraulic pump. The pressure is to be raised gradually to a gauge pressure
maximum head pressure that the connection would be subjected to at overflo

r leak.

b.samples of the elastomeric-type material used for a water connection that i

water connection of elastomeric-type tubing, whose Tailure could result in anjncrease in the
electric shock, shall be secured by an adhesive which meets the requirements in the

in Electrical

aluations, UL 746C, a clamp, or friction alone, and shall comply with one of the following:

ans of retaining the elastomeric-type tubing at a water connection'that can bel subjected to
ed pressures, is acceptable if there is no water leakage as the result of the hydrostatic
re test described in SA7.2 or SA7.5. If the elastomeric-typetubing is secure¢d by friction

st described

can only be
r leakage as
pe tubing is
sile strength

be subjected
and is to be
f 15 psi (103
ctions of the

be subjected
and is to be
equivalent to
i conditions,
of the coffee

5 secured by

aretobetestedfortensite—strengthand—etongation—Three—additiormat—sampt

s are to be

artificially aged for 168 h in water maintained at 100°C (212°F). Following the aging, the samples are to be
tested for tensile strength and elongation. The results are acceptable if the values following aging are at
least 75 percent of the original values recorded on the unaged samples.

SA7.5 Atthe manufacturer's option, and as a substitute for the tests described in SA7.2 and SA7.3, three
drip-type coffee makers with water connections as described in SA7.1 are to be subjected to a blocked
operations test. The outlet tube of each coffee maker is to be blocked. The coffee makers are then to be
filed with water and operated for a period of 1 hour. The results are not acceptable if the water
connections of any of the three coffee makers burst or leak.
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SA8 Thermal Conductivity

SA8.1

The assembly of a thermostat or other control that is dependent upon heat transfer through a

thermal bridge or from the surface on which the control is mounted for proper operation, shall be

constructed t

o reduce the risk of the following:

a) Loosening of the control or bridge due to corrosion or thermal cycling; and

b) Change in the properties of the thermal bridge or surface materials from electrolytic action due to
use of dissimilar metals in a wet or moist environment, metal fatigue, or corrosion.

SA8.2 Compliance with the requirements in SA8.1 is to be determined following the test in Operation

Degradation

Section SA13.

SA9 Grounding

SA9.1 A cg
type coffee
purposes.

SA10 Ope

SA10.1 An
circuit (load
exceeded du

SA15.1 apply.

SA10.2 An
off when not

Exception N
operates in 5

Exception N
control that (
manual on-o

a) No

nductive connection between separate metal parts (accessible angdyipaccessi
maker that has no provision for grounding shall be provided onlyyif needed

ating Controls

it controls. The temperature rating of the materials used in such a device
ring the normal operation test unless the requirement for transient temperatures|

hanual operating control, such as a switch; shall be provided to turn a drip-type
n use.

. 1: A drip-type coffee makerwith an automatic shutoff manual-reset operatin
minutes or less after energization of the coffee maker is acceptable.

h. 2: A drip-type automatic coffee maker with an automatic shutoff manual re
perates in more than. 5 miniutes after energization need not be provided with
[f control if the product complies with all of the following:

keep warm feattre after brewing is provided.

b) Al

condic
c) Th‘[e

tomatic-operation of the manual reset system will cause disconnection of a
tors-from the supply to all heating assemblies at the end of one brewing cycle.

manual reset operating control shall be trip free; that is, the automatic trip

ble) in a drip-
for functional

operating control device shall have a current and<voltage rating not less than that of the

shall not be
mentioned in

coffee maker

g control that

set operating
an additional

ungrounded

ping shall be

independent of the manipulation or position of the reset button, handle, lever, or the like. A manual
reset control designated type M1 or M2 in accordance with the Standard for Temperature-
Indicating and -Regqulating Equipment, UL 873, is considered to comply with these requirements.
Compliance with the Standard for Automatic Electrical Controls for Household and Similar Use,
Part 1: General Requirements, UL 60730-1, and/or the applicable Part 2 standard from the UL
60730 series fulfills these requirements.

d) The manual reset operating control shall not reset automatically as a result of changes in
environmental temperature at temperatures above minus 35°C (minus 31°F).

e) The manual reset operating control shall be capable of withstanding an endurance test
consisting of 6000 cycles under load.

SA10.3 The operating control mentioned in SA10.2 shall disconnect or cause disconnection of the
ungrounded conductor from the supply to the heating assembly. When the ungrounded conductor cannot



https://ulnorm.com/api/?name=UL 1082 2023.pdf

96 UL 1082 MARCH 3, 2023

be identified, such as with products provided with a nonpolarized attachment plug, the control is to be of a
double-pole type to open both circuit conductors.

Exception: If the warming plate is the only exposed metal part and is coated with an acceptable thickness
of insulating material or isolated (not likely to become energized), the operating control need not

disconnect th

SA10.4

e ungrounded conductor.

controls with single-pole switching capability shall be wired in the ungrounded conductor.

Exception: See SA12.3.4.

In a drip-type coffee maker provided with a polarized attachment plug, all additional operating

SA11 Powdr-OnTndicator

SA11.1 A dfip-type coffee maker shall be provided with a power-on indicator that is ‘readily visible and
distinguishable from the “off” position.

Exception: A| drip-type coffee maker with an automatic shutoff manual-reset operating| control that
operates in 5|minutes or less need not be provided with a power-on indicator:

SA11.2 The| power-on indicator shall be significantly different from any indicator that may be used to
indicate "off"|on the product. Indicators, such as an illuminated switch, pilot light and coldred flag, are
means of conpplying with SA11.1. An ordinary on-off position marking is unacceptable.

SA12 Tempgerature Controls

SA12.1 General

SA12.1.1 A| separate temperature limiting-type' device is required only if the short-cifcuiting of a
temperature-fegulating control during abnaorfmal operation (see Abnormal Operation, Sgction SA20)

increases the
for this purpo

SA12.1.2 O
component sf
Product Test
SA12.1.7.

SA121.3 O
deviation or g
speed contro

b€

perating (regulating). controls shall be evaluated in accordance with th
andard requirements specified in SA12.2, if applicable, and the parameters in C
Parameters, Section 22B, unless otherwise specified in this end product S

perating controls that rely upon software for the normal operation of the end p
rift of-the control may result in a risk of fire, electric shock, or injury to persor
unexpectedly changing its output, shall comply with one of the following:

risk of fire or electric shock.-A single combination regulating-limiting control is inacceptable

a)

-

applicable
bntrols — End
tandard; see

roduct where
s, such as a

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

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

SA12.1.4 Protective (limiting) controls shall be evaluated in accordance with the applicable component
standard requirements specified in SA12.3, and if applicable, the parameters in Controls — End Product
Test Parameters, Section 22B, unless otherwise specified in this end product Standard.

SA12.1.5 Solid-state protective controls that do not rely upon software as a protective component shall
comply with one of the following:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; or
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b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1, except the Controls Using Software requirements in Annex H.

SA12.1.6 Solid-state protective controls that rely upon software as a protective component shall comply

with one of the following:

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

the Standard for Software in Programmable Components, UL 1998; or

UL 991, and

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

Requirements, UL 60730-1.

increase the|risk of fire, electric shock, or |nJury to persons, need only be subjected to.
requirementg of this end product Standard

SA12.2 Temperature regulating

SA12.2.1 n automatic reset temperature-regulating thermostat that operates more than

complete cygle of brewing and warming shall comply with the applicable requirements for dr
maker thermostats in the Standard for Temperature-Indicating and ¢-Regulating Equipm
Compliance with the Standard for Automatic Electrical Controls for Household and Simila
General Reguirements, UL 60730-1, and the Standard for Automatic(Electrical Controls for H
Similar Use;| Part 2: Particular Requirements for Temperature)Sensing Controls, UL 607
these requirgments.

SA12.2.2 An automatic reset temperature-regulating(thermostat that operates only o
complete brgewing cycle and does not cycle in the "keep warm" mode shall comply with {
requirementg in the Standard for Temperature-Indicating and -Regulating Equipment, UL
tested for 100,000 cycles at rated current and\\woltage. Compliance with the Standard

Electrical Controls for Household and Similar Use, Part 1: General Requirements, UL 607
Standard for|Automatic Electrical Controls for:Household and Similar Use; Part 2: Particular

for Temperatpre Sensing Controls, UL 60/30-2-9, fulfills these requirements.

SA12.2.3 T
Index of 175
Materials — U

or more. The Comparative Tracking Index (CTI) is referenced in the Standard
se in Electrical EQuipment Evaluations, UL 746C.

SA12.24 A
coefficient (N
comply with:

temperature,'sensing positive temperature coefficient (PTC) or a negative
TC) thermistor, that performs the same function as an operating or protective

a) The
Requ

B Standard for Automatlc EIectrlcaI Controls for Household and Slmllar Use P

ch would not
he applicable

bnce during a
p-type coffee
ent, UL 873.
Use, Part 1:
ousehold and
B0-2-9, fulfills

nce during a
he applicable
873, and be
or Automatic
3B0-1, and the
Requirements

he insulating material of @ temperature regulating control shall have a Comparative Tracking

for Polymeric

temperature
control shall

art 1: General

ousehold and

Similar Use; Part 2: Partlcular Requirements for Temperature Sensmg Controls UL 60730-2-9,

with Annex J; or

b) The Standard for Thermistor-Type Devices, UL 1434,
SA12.3 Limiting-type devices

SA12.3.1 Alimiting-type device shall consist of one of the following:

a) A single thermal cutoff with an established Ty.4o9 rating (which includes having

a Conductive

Heat (CH) rating) as described in the Standard for Thermal-Links — Requirements and Application

Guide, UL 60691, and as tested per SA15.8 and SA15.10;

b) Two thermal cutoffs such that one of the following conditions is met:
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1) Each of the thermal cutoffs has a Conductive Heat (CH) rating as described in the

Standard for Thermal-Links — Requirements and Application Guide, UL 60691;

2) One thermal cutoff has a Conductive Heat (CH) rating:

or

i) and temperature on the stationary contact lead of the thermal cutoff without a CH
rating is greater than or equal to the temperature on its case, as tested per SA15.10;

or

ii) the CH rated thermal cutoff has a set-point temperature equal to or higher than the

thermal cutoff without a CH rating; or

3) The temperature on the stationary contact lead of both thermal cutoffs without a CH

c)Asi
d)Am

Exception: A
automatic sh
provided with
rating.

SA1232 A
limiting devic
and -Regulat]

Electrical Controls for Household and Similar Use, Part 1: General Requirements, UL 6073

Standard for
for Temperaty

SA1233 A
Links — Requ

SA12.3.4 If
has metal pa
the limiting-ty

temperature-fegulating contrfolshall be in the other conductor. If the ungrounded supply cong

be identified,

regulating control shallbe-located in the other supply conductor.

ratina is argatar than or gaual to the temperatiirg on thgir rasnactive-cases
=SHRg— Feate—thRaR—-o—egda—+o—+tHe—+temp H—ReH— PecHY

I A AR bbb Mok
SA15.10.
hgle-operation thermostat; or

anual-reset thermostat that is inaccessible to the user without the use of tools.

drip-type coffee maker that does not include a "keep warm" feature, and is pro
it-off manual reset operating control (see Operating Controls; Section SA10)
a single thermal cutoff. The thermal cutoff need not have@) Ty.190 Or @ Conducti

single-operation thermostat or a manual-reset.thermostat that is provided ag
e shall comply with the applicable requirementsrin the Standard for Temperaty
ng Equipment, UL 873, for limiting controls, Compliance with the Standard fi

A\utomatic Electrical Controls for Househiold and Similar Use; Part 2: Particular R
re Sensing Controls, UL 60730-2-9; fulfills these requirements.

thermal cutoff shall comply with-the applicable requirements in the Standard
rements and Application Guide; UL 60691.

a grounding-type attachment plug is provided or the enclosure of the drip-type
ts that are likely tosbecome grounded, such as a metal bottom with bumped-o
be device shall bé located in the ungrounded supply conductor (if it can be ident

the limiting-type device shall be located in one supply conductor and the

SA13 Operrtion Degradation

as tested per

ided with an
heed only be
ve Heat (CH)

the thermal
re-Indicating
pr Automatic
0-1, and the
equirements

for Thermal-

coffee maker
It metal feet,
fied) and the
uctor cannot
temperature-

SA13.1

A drip-type coffee maker shall be operated to represent all of the intended functions in

accordance with the Use and Care Literature provided with the coffee maker. Such operation shall not
result in an electrical or mechanical condition that might impair compliance with the requirements in the
Standard.

SA13.2 To determine compliance with SA13.1, three samples are each to be operated for 100 cycles of
normal use. Each cycle is to simulate making a full container of brew followed by a keep-warm period of 30
minutes. The first 80 cycles are to be conducted using water only, without coffee or other brewing material.
The remaining 20 cycles are to be conducted using water and fresh coffee or other brewing material of a
type recommended by the manufacturer. Each cycle is to be conducted so as to rapidly follow the previous
cycle, unless the manufacturer's operating instructions indicate some other acceptable procedure is to be
followed. The water used shall be a solution of 1/4 g of sodium chloride per liter of distilled water or water
having an equivalent conductivity at 25°C. If necessary, the test samples may be cleaned between cycles
in accordance with the manufacturer's instructions. The basket and filter are to be in place for all cycles.
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Exception: The 30-minute keep-warm period may be omitted if the drip-type coffee maker does not
incorporate a keep-warm mode.

SA13.3 Fol

lowing the 100 cycles of operation, each sample shall comply with:

a) The leakage-current test described in 31.1;

b) Overfill test described in SA20.4.1.1; and

c) The dielectric voltage-withstand test described in 35.1. Each sample is then to be disassembled
and examined. There shall be no visible indication of corrosion.

SA13.4

If applicable, after the 100 cycles of operation, each sample of a drip-type coffee maker with a

thermal bridg
the dry-oper
could increas

SA14 Leak
SA14.1

Exception: T
exceed 2.5
applicable, a
limit as appli

SA15 Norn

SA151
duration and
changes of {
temperature
percent is ac|

SA15.2 Ali

SA15.3 A ¢
each cycle, t
higher than 1
container. Th

a)Th

The leakage current, when tested in accordance with 31.3 — 31.7;.shall not be morg

Th¢ initial temperature transients may be'in excess of the values shown in Tab

e shall also be examined for compliance with SA8.1. One sample shall accept
htion test described in SA20.3.4. There shall be no deterioration of the therm
e the risk of fire or electric shock after dry operation.

age Current

he leakage current of an appliance incorporating a sheath type heating elen
A during the first 5 minutes after reaching the leakage‘current limit of 0.5 mA o
nd at the end of this time, the leakage current shalDbe not more than the 0.5 m
table — the leakage current is to be monitored dufing heat-up and cool-down.

hal Temperature

extent of the excursion do not result in risk of fire or electric shock, and dd
he properties of materials to the~extent that risk of fire or electric shock result
rise not exceeding the maximum temperature rise specified in Table 33.1 by
Ceptable.

miting-type control shall.not operate during the normal temperature test.

rip-type coffee‘maker is to be operated for 5 cycles of actual brewing. At the
ne sample is to be filled with the intended amount of water. The water temperatu
pom temperature. The cycle is considered as having ended when all brew is dg
e time interval between cycles is to be:

b minirum time necessary for refilling the reservoir and brew basket; or

hbly complete
al bridge that

than 0.5 mA.

nent shall not
r 0.75 mA, as
A or 0.75 mA

le 33.1 if the
not result in
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more than 20

beginning of
re is not to be
livered to the

b) 30 seconds for the first two refills and 3 minutes for the second two refills, whichever is longer.

Temperatures are to be measured throughout the 5 cycles, and also when a drip-type coffee maker has
subsequently operated at low heat, when a “keep warm” mode is provided, until temperatures have
become stabilized. If a separate switch is provided to de-energize the brewing element or warming
element, it is to be left in the "on" position for all phases of the test. During operation of the drip-type coffee
maker in the low-heat mode, temperatures are to be measured under the following conditions in the
sequence given below:

1) Container full, resting on warmer surface.
2) Container empty, resting on warmer surface.

3) Container removed.
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