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INTRODUCTION
1 Scope

1.1 These requirements cover household electric cooking and food serving appliances, rated at 250 V or
less, other than those mentioned in 1.2, for use in ordinary locations, including appliances intended for
casual and permanent outdoor use, in accordance with the National Electrical Code, NFPA 70.

1.2 These requirements do not cover household electric ranges, electrode type appliances, skillets and
frying type appliances, fondues, woks, tempuras, corn poppers, coffee makers and brewing type
appliances, commercial cooking appliances, microwave cooking appliances, or appliances that are

covered inin

1.3 For the
by a specific
appliance). |
understood t

dividual =YaT rements that are enrr\arafn from this Standard

purposes of this Standard, a requirement that applies to one type of equipme
reference to the type of equipment involved (for example, toaster, rotisserie, 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.

1.4 These requirements do not cover slow cookers intended for outdoor'use.

2 Units of Measurement

2.1 Values
approximate

3 Undated

3.1 Anyun
interpreted a

4 Glossary
4.1 Forthe

4.2 APPLIA
part of a detg

4.3 APPLIA
appliance to

information.

References

5 referring to the latest edition ofithat code or standard.

purpose of this Standard the following definitions apply.

NCE COUPLER — A single-outlet, female contact device for attachment to a fl
chable pawer-supply cord to be connected to an appliance inlet (motor attachm

NCENLET (Motor Attachment Plug) — A male contact device mounted on

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

jated reference to a code or standard appearing in the requirements of this star

:
o

provide an integral blade configuration for the connection of an appliance cqupler or cord

nt is identified
other specific
bd, it is to be

xplanatory or

dard shall be

xible cord as
nt plug).

end product

connector.

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

4.5 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.

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

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

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

4.9 CONTROL, OPERATING — A device or assembly of devices, the operation of which starts or
regulates the end product during normal operation. For example, a thermostat, the failure of which a
thermal cutout/limiter or another layer of protection would reduce the risk of electric shock, fire, or injury to
persons, is considered an operating control.

410 CONTROL, PROTECTIVE A deV|ce or assembly of deV|ces the operat|on of which is intended to
reduce the ris

abnormal opg

relied upon fg
the protectivg
of the control

411 CONT
deviation and
or operating s

412 CONT
deviation and
or operating

413 CORD
an outlet to n
an equipment

4.14 INDUCQ
means of edd
of a coil.

4.15 INDUC

ration of the apphance For example a thermal cutout/l|m|ter or any other
r normal and abnormal conditions, is considered a protective control. (Daring
control/circuit, the protective functions are verified under normal and_single-fa
)

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

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

CONNECTOR - A female contact device'wired on flexible cord for use as an e
ake a detachable electrical connectionto an attachment plug or, as an appliang
inlet.

TION HEATING APPLIANCES - Appliances that can heat at least one meta
y currents. The eddy currents are induced to the cooking vessel by the electron

TION HEATING (SYSTEM — The inductor current waveform is created by a h

switched DC
microcontroll

cooking vesgel,
established by the user.

416 Delete

power supply‘and 1-2 IGBT switches. The analog to dialogue switches are
r, which responds to a feedback loop that forces conditions, such as size/sha
current;” voltage or temperature, monitored by sensors to correspond

bly anticipated
control/circuit
he testing of
Ut conditions

anufacturing
erating time,

anufacturing
erating time,

tension from
e coupler, to

lic vessel by
hagnetic field

gh-efficiency
driven by a
e/material of
to settings

417

INDUCTION TABLE STOVE (HOTPLATE) —

Table Stove that can heat at least one m

etallic vessel

by means of eddy currents. The eddy currents are induced in the bottom of the vessel by the
electromagnetic field of a coil.

418 LINE-VOLTAGE CIRCUIT - A line-voltage circuit is one involving a potential of not more than 250 V
and having circuit characteristics in excess of those of a low-voltage circuit. A circuit derived from a source
of supply classified as a line-voltage circuit, by connecting resistance in series with the supply circuits as a
means of limiting the voltage and current, is not considered to be a low-voltage circuit as described in 4.19.

419 LOW-VOLTAGE CIRCUIT — A low-voltage circuit is one involving a potential of not more the 30 V
and supplied by a primary battery, by a standard Class 2 transformer, or by an impedance that, as a unit,
complies with all of the performance requirements for Class 2 transformer.
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420 TOUCH CONTROL — Control actuated by contact or proximity of a finger, with no movement of the
contact surface.

CONSTRUC

5 General

TION

5.1 If the operation of an appliance involves the generation and confining under pressure of steam or
other gas, consideration shall be given to the possibility of an explosion risk incident to such operation.
The appliance shall not be acceptable unless its strength is adequate with respect to any explosion risk

ction covering

pr neon lamp

that may be involved.

5.2 A component of a product covered by this Standard shall:
a) Comply with the requirements for that component as indicated in the individual se
that component;
b) Be|used in accordance with its rating established for the intended conditions of use
c) Be|used within its established use limitations or conditions of acceptability;
d) Adflitionally comply with the applicable requirements of this end product standard; and
e) Nat contain mercury, unless used within a fluores¢ent, high intensity discharge,
bulb.

Exception N
specific com

a) In
prodd

b) Is

c)ls
used

Exception N|
Standard is &

a) TH
Stand

D. 1: A component of a product covered-by this Standard is not required to
bonent requirement that:

olves a feature or characteristic, not required in the application of the com
ct;

uperseded by a requirement in this Standard; or

beparately investigated when forming part of another component, provided the
Wwithin its established ratings and limitations.

b. 2: A eomponent complying with a component standard other than those
cceptableif:

e «component also complies with the applicable component standard ind
ard; or

comply with a

bonent in the

component is

cited in this

cated in this

b) The component standard:

1) Is compatible with the ampacity and overcurrent protection requirements in the National

Electrical Code, NFPA 70, where 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.
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5.3 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.

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.

5.4 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,

orinjury top

rsons, shall be additionally investigated in accordance with the applicable UL

tandard, and

shall comply

5.5 With re
performance
normal and a

6 Frame and Enclosure

6.1
likely to be er
preclude tota
parts, and ot
electric shock

6.2 Anappl

The frame and enclosure of an appliance shall be sufficiently«strong and rigid to resis

vith 5.2 (b) — (e).

gard to a component being additionally investigated, reference_ to,cons
requirements in another UL end product standard is suitable where that' standa
bnormal use conditions consistent with the application of this end product Stand

countered during intended service. The degree ofresistance inherent in the ag
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.

ance shall be provided with an enclosure of material acceptable for the particulg

I

truction and
anticipates

t the abuses
pliance shall
blacement of
b risk of fire,

r application,

which shall house all electrical parts, except for a‘supply cord, and except for an open-wire-el¢ment unit as

mentioned in
an appliance

with means for mounting in the intended.rmianner and shall be furnished with any necessary

as brackets, h

6.3 In the
consideration
acceptability 1

14.3 and 14.4, that may presenta risk of fire, shock, or injury under any condi
is intended for permanent connéction to the power supply, the enclosure shal

angers, or the like.

case of an appliahce employing oil or grease in its normal cooking oper3
shall be given to the need for an enclosure over the cooking compartmen
or the purpaese.of the material employed for such an enclosure.

6.4 If open

component intended for permanent connection to the power supply, they shall be located so

not vent into

:_[gs forwentilation are provided in the enclosure of an appliance or in an extern

oncealed spaces of a building structure such as into false-ceiling space, into h

ion of use. If
be provided
fittings, such

tion, special
, and to the

ally mounted
that they do
pllow spaces

in the wall, or

the like, when the appliance is installed as intended.

6.5 Among the factors that shall be considered when an enclosure is being judged for acceptability are

its:

a) Physical strength;

b) Resistance to impact;

c) Moisture-absorptive properties;

d) Combustibility;

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

A nonmetallic enclosure, shall comply with the enclosure requirements in the Standard for 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 52, 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 55.

Except/on No. 2: Thermoset materials need not be subjected to the relative therma/ capability
3 3 » temperature

rating, the 100 hour agmg test speCIf/ed in 54.1, shall be conducted

6.6 A thermoplastic enclosure of an appliance provided with overheating protection [(Overheating
Protection, Section 28) need not comply with the flammability requirements of ULLV46C, if a material rated
HB, and pogsessing 60 arcs minimum resistance to high current arc ignition;’and 7 secpnd minimum
resistance td hot wire ignition is employed and all enclosure parts including, ribs, grills, and the like are
spaced a migimum 1/2 inch (12.7 mm) from uninsulated live parts.

6.7 Cast- and sheet-metal portions of enclosure shall be no thinnér than indicated in Table 6.1, unless
the enclosurg is found to be acceptable when judged under considerations as mentioned in 6{5 and 6.8.

6.8 In addition to being considered with reference to the faetors mentioned in 6.5, an enclgsure of sheet
metal shall He judged with respect to its size and shapg&; the thickness of metal, its accepiability for the
particular application, and consideration of the intended-use of the appliance.

6.9 Electrical parts of an appliance, except theradiating portion of an open-wire element off an automatic
toaster, shalllbe so located or enclosed that:protection against unintentional contact with uninsulated live
parts is provifed (see also 22.7). Insulated!motor brush caps do not require additional enclosjre.

Table 6.1
Minimum acceptable thicknesses of enclosure metal
At small; flat, unreinforced
surfacés'and at surfaces that
arereinforced by curving, At surfaces to which a wiring At relatively | inf d
ribbing, and the like (or are system is to be connected in the rela 'v;y arg': unreintorce
Metal otherwise of a shape and/or field at surfaces
size) to provide equivalent
th@;\:a‘ Qtl Clluth
Inches (mm) Inches (mm) Inches (mm)
Die-cast 3/64 (1.2) - - 5/64 (2.0)
Cast malleable 116 (1.6) _ - 3/32 (2.4)
iron
Other cast 3/32 (2.4) _ - 1/8 (3.2)
metal
;Jtr;c(‘:l)ated sheet 0.026° (0.662) 0.032 (0.81) 0.026 (0.66)
Galvanized a a
0.74 0.086 0.74
sheet steel 0.029 (0.74%) 0.034 (0.086) 0.029 (0.74)
Nonferrous a a
91 1.14 91

sheet metal 0.036 (0-91%) 0.045 (1.14) 0.036 (0.91)

@ Thinner sheet metal may be employed if found to be acceptable when the enclosure is judged under considerations such those
mentioned in 6.5.
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6.10 The enclosure shall be constructed so that molten metal, burning insulation, flaming particles, or the

like do not fall

6.11
barrier above

on the supporting surface.

or below the opening if the opening is:

a) Under a motor unless:

The requirement in 6.10, necessitates that an enclosure bottom with an opening be provided with a

1) The structural parts of the motor or of the appliance provide the equivalent of such a

barrier;

2) The protection provided with the motor is such that no burning insulation or molten

b) Un
descri

¢) Ung
that m

d) Ung

Exception: A
barrier as illus

4 ralfall 4 +lo o o o ot oy +lo L lo 4l + +
miatcridr 1dilio tU U1T oultavt irdat oUppuUTlto 1S appinarivc WiiCTT UTS TTTULUT 15 TT1

each of the following fault conditions:
i) Open main winding;
ii) Open starting winding;
iii) Starting switch short-circuited; and

iv) For a permanent-split-capacitor motor the capacitor is short circuite
circuit is to be applied before the motor is energized and the rotor is to b

rgized under

td. The short
e blocked;

3) The motor is provided with a thermal motor protector (a protective device that is sensitive

to both temperature and current) that prevents.the temperature of the motor W
becoming more than 125°C (257°F) underithe 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.

Her wiring, unless the wiring-complies with the VW-1 flame test or the Vertica
bed in the Reference Standard for Electrical Wires, Cables, and Flexible Cords,

er an unenclosed switch, transformer, relay, solenoid, and the like, unless it ¢
alfunction of the component is not likely to result in a fire.

er field- and.factory-made splices and overload and overcurrent protective devid

barrieris’not required if the opening is not within the area under the compone
trated'by Line D in Figure 6.1.

indings from
e motor runs
(302°F) with

| Flame Test
UL 1581.

8n be shown

€8S.

nt requiring a
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Figure 6.1

Location and extent of barrier

5° |
{

B |
//\\4\\

S

[ <
~

D ~
~N

~

FB120A

3 “ﬁ\)
~ \\/}/b/

\ 7/

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

B — Projection of outline of component on horizontal plane.

C —Inclined line that traces out minimum area of barrier. 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.


https://ulnorm.com/api/?name=UL 1026 2023.pdf

14 UL 1026 SEPTEMBER 29, 2023

6.12 The barrier mentioned in 6.11, shall be:
a) Of metal, ceramic, or a material that is acceptable as an enclosure in accordance with 6.5;
b) Horizontal; and

c) Located as indicated in Figure 6.1, and shall not have an area less than that described in Figure
6.1.

6.13 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 6.2, inserted through the opening, cannot be made to touch any
uninsulated live part or film-coated wire that involves the risk of electric shock. The probe shall be applied

in all possibl

6.14 An ops
in Figure 6.3,
than, R distar
opening. T ed
the largest ro
In evaluating
boundaries of

6.15 Ifama
thermostat or
parts through

6.16 During
any part of th
the partin qu

a) My
recom
other i

b) Car

Exception: A
servicing, mg
remain in pla

ki lataal H'H ot pu | H <l £4 H ki
artuourdicu pUoItivlTo UTITUTT, Uull IH, aliua ditcr 1mrotTIruvurt.

ning that has a minor dimension of 1 inch (25.4 mm) or more, in an enclosure,
is acceptable if, within the enclosure, there is no uninsulated live part or. film-coa
ce from the inside edge of the perimeter of the opening and X distah¢e from the
uals the enclosure thickness, R equals X minus T, and X equals.five times th
und rod that can be inserted through the opening but not less\than 6-1/16 inch
an opening, any barrier located within the volume is to bevignored unless it i
the volume in a continuous closed line.

rking draws attention of the user to a hole of any size'in the enclosure for the ad
for a similar activity, it shall not be possible to damage insulation or contact un
the hole with a 1/16-inch-diameter rod (1.6 mm):

the examination of an appliance in conneetion with the requirements in 6.9 and
b enclosure shall be disregarded (opened or removed) — that is, it shall not be 3
bstion affords protection against electric shock or injury to persons — if it either:

st be opened or removed, with or without the use of tools, to perform m
mended user servicing, maintenance, operating adjustments, attachment of ac
hstructions; or

be opened or removed without the use of tools. See 6.17.

bart that requires a tool for opening or removal to perform manufacturer's recom
intenance,-operating adjustments, attachment of accessories, or other instf]
e if thelappliance is marked in accordance with 67.9.

6.17 With reference to 6.16(b), to determine that a part of an enclosure requires the us

I

as illustrated
ted wire less
plane of the
diameter of
s (154 mm).
htersects the

justment of a
nsulated live

6.13

ssum

-6.15,
ed that
anufacturer's
cessories, or

mended user
Lctions shall

e of tools for

opening or removal, the enclosure or any part of the enclosure that relies for mechanical securement on
non-metallic parts, such as plastic tabs or snap-action inserts and posts, shall comply with Non-Metallic
Enclosure-Fasteners Test, Section 53.

Exception: An enclosure or enclosure part secured entirely by metallic fasteners (such as screws or rivets)
to other enclosure parts is not required to be subjected to this test.


https://ulnorm.com/api/?name=UL 1026 2023.pdf

SEPTEMBER 29, 2023

UL 1026

15

Figure 6.2

Accessibility probe
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Figure 6.3

Opening in enclosure
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6.18 Any moving parts, such as rotors of motors, chains, pulleys, belts, and gears, shall be enclosed or
guarded to reduce the likelihood of injury to persons.

6.19 With reference to the requirements in 6.18, the degree of protection required of the enclosure
depends upon the general construction and intended use of the appliance. The factors to be taken into

consideration in judging the acceptability of exposed moving parts are:

a) The degree of enclosure;

b) The sharpness of the moving parts;

¢) The likelihood of unintentional contact with the moving parts;

d) Th

e) Th
wher
shea

6.20 Thed
the closed pg

6.21 Thed
it gives acce
to open the
provided wit
enclosure ar

6.22 A conj
available to
periodically

6.23 Theb
of the tube o

6.24 A par
shall have cl
extent that t
parts comply
requirement.

b speed of movement of those parts; and

e likelihood of fingers, arms, or clothing being drawn into the moving parts(suc
gears mesh, where belts travel onto a pulley or where moving parts_close in
ing action).

sition.

por or cover of an enclosure shall be hinged or otherwise attached in an equiva
5S to any overload protective device whose functioning requires renewal, or if if
over in connection with the operation of the protective device. Such a door or
N a latch or the equivalent, and shall bectight-fitting or shall overlap the s
bund the opening.

ponent of an appliance shall be readily accessible without the use of special tg

erviced.

ilb and capillary tube oftathermostat shall be protected from mechanical dam3
bulb increases the risk of fire.

relied upon far compliance with this Standard, when fabricated from polymsg
ear traceability.‘as to composition, ingredients, and processing for the fabricat
ne composition, ingredients, or process impacts the compliance of the produ
ing with_the Standard for Polymeric Materials — Fabricated Parts, UL 746l

other than service personnel) cif it is intended to be manually operated of

h as at points
a pinching or

pbor or cover of an enclosure shall be provided with means for holding it securgly in place in

ent manner if
is necessary
cover shall be
urface of the

ols (tools not
adjusted or

ge if damage

ric materials,
bd part to the
tt. Fabricated
D, meets this

7 Assembly

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

7.2 A lock washer properly applied is acceptable as a means to prevent turning of a stem-mounted
switch.

7.3 Uninsulated live parts shall be secured to the base or surface so that they are prevented from turning
or shifting in position as a result of stresses, if such motion may result in a reduction of spacings below the
minimum required in 29.1 — 29.4.
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7.4 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.

8 Stability

8.1 The stability of an appliance shall be such that it cannot be readily overturned during intended use.

8.2 A household cooking or warming appliance that is easily carried or conveyed by hand (such as a
slow cooker, food warmer, and the like) in which liquids are heated to a temperature greater than 115°F
(46°C) shall be placed on a plane inclined at an angle of 15 degrees to the horizontal. All other appliances
shall be placed on a plane inclined at an angle of 10 degrees to the horizontal. The apphance shall be
positioned and A s S other media
(material) thaf results in the maximum tendency to overturn under condltlons of mtended Usg¢. Appliances
in which liquigls are heated shall contain a minimum of 5 ounces (148 mL) of liquid. Therappliance shall be
prevented from sliding on the inclined surface. The appliance shall not overturn as a result of this test.

9 Corrosion Protection

9.1 Iron anq steel parts shall be protected against corrosion by enameling, galvanizing, plating, or other

equivalent means, if the malfunction of such unprotected parts increases)the risk of fire or eleq

Exception: In|
exposure of
also being f3
against corro
on a heating

certain equipment where the oxidation of steel i9 hot likely to be accelerate
netal to air and moisture or other oxidizing influence — thickness of metal and
ctors — surfaces of sheet steel within an enclosure may not be required to

sion. Cast-iron parts are not required to he.protected against corrosion. A shea
blement operating in air and terminal parts-attached directly to the heating elem

be protected against corrosion.

9.2 The ag|ng characteristics of plating s0r) other finish used in an appliance shall b
deterioration pf the finish does not result in\dnacceptable performance of the appliance.

10 Supply Connections

10.1 Permanently connected appliances

10.1.1 General

10.1.1.1 Exgept as*noted in 10.1.1.2, an appliance intended for permanent connection
supply shall havevprovision for connection of one of the wiring systems that, in accorda

A NEPA 70

tric shock.

d due to the
temperature
be protected
th employed
ent need not

e such that

o the power
nce with the

National Elects

LC hla faor th
II\JGI VUUGC, INT T /A TVU, IO G\/\JCPLGUIU U unre GPPIICII A% v H

10.1.1.2 An appliance that is intended to be fastened in place or located in a dedicated space may be
acceptable if provided with a short length of appropriate flexible cord and an attachment plug for supply
connection. The investigation of such a feature shall include consideration of the utility of the appliance
and the necessity of having it readily detachable from its source of supply by means of the attachment

plug.

10.1.1.3 The location of a terminal box or compartment in which power-supply connections to a
permanently connected appliance are to be made shall be such that these connections can be readily
inspected after the appliance is installed as intended.

10.1.1.4 A terminal compartment intended for the connection of a supply raceway shall be attached to
the appliance in a manner to prevent turning.
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10.1.2 Field wiring terminals

10.1.2.1  An appliance intended for permanent connection to the power supply shall be provided with
wiring terminals or leads for the connection of conductors having an ampacity of not less than 125 percent
of the current rating of the appliance when the load is continuous (3 hours or more) and not less than the
current rating of the appliance when the load will be intermittent.

10.1.2.2 For the purpose of these requirements, wiring terminals are considered to be terminals to which
power-supply or control connections are made in the field when the appliance is installed.

10.1.2.3 A wiring terminal shall be prowded with a soldering Iug or with a pressure wire connector

securely fastg
may be em|
conductor if

10.1.24 A
friction betwd
a dowel pin,
equivalent m

10.1.25 A
screw may b
and a No. 6
conductor.

10.1.26 A
mm) thick, e
provide equi

extruded if ngcessary to provide the threads,

10.1.2.7 Ug
mentioned in

10.1.2.8 A

10.1.2.9 An
lampholder

automatic co
supply circui

oned at a wmng termmal mtended to accommodate a 10 AWG (5.3 mm
pturned lugs or the equivalent are provided to hold the wire in position.

wiring terminal shall be prevented from turning or shifting in position-by mea
en surfaces. This may be accomplished by two screws, rivets, square shoulder
lug or offset, by a connecting strap or clip fitted into an adjacent part, or b
ethod.

Wwire-binding screw at a wiring terminal shall not be smaller than No. 10, excep
e used at a terminal intended for the connection of @44 AWG (2.1 mm?) or smal
screw may be used for the connection of a 16 AWG (1.3 mm?) or smaller

erminal plate tapped for a wire-binding serew shall be of metal not less than 0
cept that a plate not less than 0.030-inch (0.8 mm) thick is acceptable if the tg
alent mechanical strength. There shall be two or more full threads in the metal,

turned lugs or a cuppediwasher shall be capable of retaining a conductg
10.1.2.1, but not smallerthan 14 AWG (2.1 mm?), under the head of the screw ¢

ire-binding screw shall thread into metal.

appliance.intended for connection to a grounded power-supply conductor ang
br element. holder of the Edison-screw-shell type, a single-pole switch, or
htrol shall’ have one terminal or lead identified for connection of the grounded co
t. The'terminal or lead so identified shall be the one that is connected to sg

binding screw
%) or smaller

ns other than
5 or mortises,
y some other

t that a No. 8
er conductor,
control-circuit

050 inch (1.3
pped threads
which may be

r of the size
r the washer.

employing a
a single-pole
nductor of the
rew shells of
ole automatic

lampholders

orelement holders, and with no connections to single-pole switches or single-p

controls, except as noted in 24.2.

10.1.2.10 A terminal intended for the connection of a grounded circuit conductor shall be made of or
plated with a metal substantially white in color and shall be readily distinguishable from the other terminals,
or proper identification of that terminal shall be clearly shown in some other manner, such as on an
attached wiring diagram. A lead intended for the connection of a grounded circuit conductor shall be
finished to show a white or gray color and shall be readily distinguishable from the other leads.

10.1.2.11 Except as noted in 10.1.2.12, the free length of a lead inside an outlet box or wiring
compartment shall be 6 inches (152 mm) or more if the lead is intended for field connection to an external
circuit.

10.1.2.12 Alead may be less than 6 inches (152 mm) in length if it is evident that the use of a longer lead
results in an increased risk of fire or electric shock.
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10.1.2.13 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green with or without one or more yellow stripes, and no other lead shall be identified.

10.1.2.14 A wire-binding screw intended for connection of an equipment-grounding conductor shall have
a green-colored head that is hexagonal, slotted, or both. A pressure terminal connector intended for
connection of an equipment-grounding conductor shall be plainly identified by:

a) A marking, such as "G ", "GR ", "GND", "Ground ", "Grounding ", or the like;
b) A wiring diagram provided on the appliance; or

¢) The grounding symbol illustrated in Figure 10.1, on or adjacent to the terminal, or on a wiring

diagram—provided-ontheapplance:
M MV

The wire-binding screw or pressure terminal connector shall be located so that it does-not require removal
during norma| servicing of the appliance.

Figure 10.1
Grounding Symbol

IEC417, Symbol 3019

10.1.2.15 A|terminal jsolely for connection of an equipment-grounding conductor shall bg capable of
securing a copducteorof the proper size for the particular appliance.

10.2 Cord-connected appliances
10.2.1 General

10.2.1.1 A cord-connected appliance (an appliance intended to be connected to the power-supply circuit
by means of a flexible cord) shall be provided with a power-supply cord for connection to the supply circuit,
or shall have male pin terminals that accommodate a detachable power-supply cord. The length of
attached cord or separable cord shall be within the limit indicated in Table 10.1.

10.2.1.2 For a cord-connected appliance, the rating (both current and voltage) of the cord and the
fittings, shall not be less than that of the appliance. The current rating of the attachment plug shall not be
less than 125 percent of the current rating of the appliance when the load will constitute a continuous load
(3 hours or more).


https://ulnorm.com/api/?name=UL 1026 2023.pdf

SEPTEMBER 29, 2023 UL 1026 21

10.2.1.3 An attached flexible cord and the cord in a detachable power-supply cord that is provided with
an appliance shall be of a type indicated in Table 10.2, or shall have such properties that it will be at least
equally as serviceable for the particular application.

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

10.2.1.3.2 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.

its accessories
pranch circuit
supply under simultaneous operation. See also 10.1.2.1. Any markings and instructiens-.tegarding using
separate branch circuits shall be disregarded. Both sources of supply shall be considered| to be on the
same brancH circuit.

Exception N¢. 1: Not applicable to an appliance with multiple sources of supply, or an appliance and each
accessory Wjth independent sources of supply, if provided with a single_detachable powdr-supply cord
acceptable for the purpose. No additional detachable power-supply cord shall be provided with either the
appliance orthe accessory.

Exception No. 2: Not applicable to accessories that comply* with all requirements of this Standard
independently. Tests are performed with the accessory placed on the supporting surface ahd not on the
appliance.

Table 10.1
Lengths of cord connection
Minimum acceptable Maximum acceptable
Type of applignce Kind df cord connection length® length®
Feet (Meters) Feet (Meters)
All counterftop or table-top Attached cord or detachable 2.0 (0.6) 7.0 (2.1)
appliances, ejcept slow cookers power supply cord
Slow cookets, for indoor use Attached cord or detachable 2.0 (0.6) 3.0 (0.9)
power supply cord
All applianges intended/for Attached cord or detachable 1.0 (0.3) 12.0 (3.6)
outdoor use power supply cord
All appliances jnot covered above | Attached cord or detachable 6.0 (1.8) 7.0 (2.1)
power supply cord
@ Measured external to the appliance and including the fittings but excluding the blades on the attachment plug.
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Table 10.2

Acceptable types of cord and limitations on their use

Appliance on which the cord is to be
used

Cords acceptable where temperatures
are more than 121°C (250°F) on any
surface that the cord is likely to touch
when the appliance is used as
intended

Cords acceptable where temperatures
are 121°C (250°F) or less on any
surface that the cord is likely to touch
when the appliance is used as
intended

Except as noted below, table stoves,
toasters and other appliances that are
not intended for use outdoors

HPD, HPN, HSJ, or HSJO

HPD, HPN, HSJ, HSJO, SP-2, SPE-2,
SPT-2, SV, SVE, SVO, SVT, SVTO, SJ,
SJE, 8JO, SJTor SJTO

Barbecue-spit motor

Appliances inte]

SJE, SJO, SJT, or SJTO SJE, SJO, SJT, or SJTO
HS.IW _HSIOW _SJIW_SJEW, SJOW,
[T for outdoor use HSJIW or HSJOW SUTW or SdTOW

10.2.1.5 Su
mm) outside
from fraying g

10.2.1.6 A3

10.2.1.7 Th
ampere gene

supply cord ¢f an appliance provided with a manually operated, line-connected, single pg

appliance onA

10.21.71 A

and appliancg (flatiron) plugs, shall comply with the-Standard for Attachment Plugs and Reg

498.

Exception Ng
that are inveg
not required t

Exception Ng
Frame and H
Spacings, Se

10.2.1.7.2 H
or that may b,

bplementary insulation, if employed in a flexible cord, shall not extend more thar
he appliance, unless provided with additional mechanical protection;)and shall
r unraveling, and shall not affect adversely the means for providingstrain relief.

- to 2-wire, grounding-type adapter shall not be provided with.an appliance.

b attachment plug of the power supply cord of an-appliance provided with
ral use receptacle shall be of the 3-wire grounding)type. The attachment plug

off operation or an Edison-base lampholder shal’be of the polarized or groundin

ttachment plugs, receptacles, appliance couplers, appliance inlets (motor attach

. 1: Atftachment plugs and appliance couplers integral to cord sets or power
tigated in accordance with\the Standard for Cord Sets and Power-Supply Cords
b comply with UL 498.

. 2: A fabricated pin terminal assembly need not comply with UL 498 if it g
nclosure, Section 6; Assembly, Section 7; 10.2.3; Current-Carrying Parts, Se
Ction 29, of this end product Standard.

emale-devices (such as receptacles, appliance couplers, and connectors) that
e used, to interrupt current in the end product, shall be suitably rated for curren

1/2 inch (13
be prevented

A 15- or 20-
of the power
le switch for

g type.
ment plugs),

eptacles, UL

supply cords
UL 817, are

omplies with
ction 11; and

bre intended,
t interruption

of the specifi

type of load when evaluated with its mating plug or connector For example

n appliance

coupler that can be used to interrupt the current of a motor load shall have a suitable horsepower rating
when tested with its mating plug.

10.2.1.8

If a 3-wire grounding-type attachment plug or a 2-wire polarized attachment plug is provided,

the attachment plug connection shall comply with Figure 10.2, and the polarity identification of the flexible
cord shall comply with Table 10.3.

10.2.1.9 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.
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Table 10.3, identifies the supply cord conductor intended to be grounded.

Figure 10.2

Connection 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
QUTER SIURFACE @

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR

CONDUCTOR INTENDED TO.BE GROUNDED
(IDENTIFIED CONDUCTOR)®

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

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)P

2 In the above illistration,(the blade to which the green conductor is connected may have a U-shaped or circular cross section.

b Signifies a conductoridentified in accordance with Table 10.3.
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Table 10.3

Polarity of identification of flexible cords

Method of identification

Acceptable combinations

Wire intended to be grounded®

All other wires®

Color of braids on individual A Solid white or gray — without tracer Solid color other than white or gray —
conductors without tracer
B Color other than white or gray with Solid color other than white or gray —
tracer in braid without tracer
Color of insulation on individual | C? Solid white or gray Solid color other than white, or gray
conductors
C1¢ Light blue Solid color other than light blue, white,
or gray
Color of separafors D® White or gray Color other than white-or{gray
Other means E° Tin or other white metal on all strands No tin or other white metgl on the
of the conductor strands of thé_conductor
F° A stripe, ridge or groove on the exterior

surface of the cord

® Only for Type
¢ Only for Type

4 A wire finishe
grounding cond

¢ For jacketed d

ords.

2 Only for cords|— other than Type SP-1, and SPT-1 — having no braid on any individual conductef.
SP-1, SP-2, SPT-1, and SPT-2 cords.
SPT-1 and SPT-2 cords.

to show a green cord with or without one or more yellow stripes or'tracers is to be used only as an gquipment
uctor. See 31.3 and Figure 10.2.

10.2.2 Strain relief

10.2.2.1 Str]
from being tra

10.2.2.11
Bushings, UL
to confirm the

10.2.2.2 Ifw
fibrous mater

10.2.2.3 Me

pushed into t

pin relief shall be provided to prevent a mechanical stress on an attached flexibleé supply cord
nsmitted to terminals, splices, orinterior wiring.

Ipsulating bushings serving as strain relief shall comply with the Standard for Insulating
635. Tests specifiedin this Standard (e.g. Strain Relief Test) may still need to e performed
combination of the.insulating bushing and the supporting part are suitable.

ood, pressed board, or other fibrous material is used to secure the strain-relief gssembly, the
al shall bé secured to the appliance by a pin, setscrew, or other positive means.

ans.shall be provided to reduce the likelihood of an attached supply cord or legd from being
ne.enclosure of an appliance through the cord-entry hole. To determine complignce with this

requirement, the supply cord or lead shall be tested in accordance with Push-Back Relief Test, Section 47.

10.2.2.4

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 that may cause
abrasion of the insulation on the conductors.

10.2.2.5 The strain-relief means provided on an attached flexible cord, when tested in accordance with
10.2.2.6, shall withstand for 1 minute, without transmitting stress to the electrical connections, a pull of 35
Ibf (156 N) applied to the cord.

10.2.2.6 The cord shall be cut closest to the electrical connections to allow visibility to the conductors
within the jacket. The specified force is to be applied to the cord and supported by the appliance so that
the strain-relief means is stressed from any angle that the construction of the appliance permits. The
means of affording strain relief is not acceptable if either:
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a) The cord jacket has moved such that it cannot meet the electrical connections without stress; or

b) The conductors have been displaced by more than 0.078 in (2 mm) within the cord jacket.

10.2.3 Pin terminals

10.2.3.1

If an appliance is provided with pin terminals, the construction of the appliance shall be such

that no live parts will be exposed to unintentional contact both during and after the placement of the plug
on the pins, in the intended manner.

10.2.3.2 A pin guard is required, such that:

a) A
witho

b) Wi
the e
shoul

applig
10.2.3.3 TH

10.2.34
the pins, the
cord-connec
application.

10.2.35 |If
have a guard

a)Be

b) Pr

during insertion or removalyand shifting in position relative to each other.

10.2.36 A
position by m

10.2.3.7 TH
given in 29.

straight edge placed in any position, across and in contact with edges of the
Ut the plug in place, cannot be made to contact any current-carrying pin.

h the plug aligned with the pins and the face of the plug in a plane_located pe
nd or ends of the farthest projecting current-carrying pin, the prolbye, ilustrated

nce in any position.
e plug used in accordance with 10.2.3.2(b), is to be the’plug supplied with the af

terminals shall be spaced so that they do not accommodate a flatiron or app
or body. The plug that these pins accommodate shall be appropriate for

bn appliance is provided with a uséréfemovable heating element, the heating
that shall:

securely and rigidly mounted by means other than friction alone; and

bvent the heating element pins from being damaged, shorting to the appliarn

pin terminal shall be securely and rigidly mounted and shall be prevented fr
eans other.than friction between surfaces.

e requirement in 10.2.3.6, is intended primarily to provide for maintenance o
and’ Table 29.1 and Table 29.2, and to provide for the maintenance of prg

plug opening

‘pendicular to
n Figure 6.2,

d not touch any current-carrying pin while the probe is inserted through any op¢ning with the

pliance.

If &n appliance employs three or more pin terminals intended for use with a plug that covers all

iance plug or
the particular

element shall

ce enclosure

bm shifting in

[ spacings as
per spacings

between pin

terminals  Under this rnqnirnmnnf, consideration is also gi\/nn to the mead

s for locking

terminals in position to maintain tightness.

10.2.3.8 The dimensions of pins and their center-to-center spacings, including the corresponding
spacings of the female contacts of general-use plugs that these arrangements of pins will accommodate,
are as indicated in Table 10.4.

10.2.3.9 An appliance provided with three pin terminals, one of which is for grounding, shall not be
provided with or capable of being used with a two-conductor detachable power-supply cord.

10.2.3.10 An appliance provided with two pin terminals shall not be provided with or capable of being
used with a three-conductor detachable power-supply cord employing a grounding conductor.
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Table 10.4
Pins of appliance and flatiron plugs

Configuration of pins Dimensions of pins

Spacing

between
Type and rating of plug that centers, Diameter, Length,
accommodates the pins Number Arrangement inch (mm) inch (mm) inch (mm)
Appliance plug rated 5 A at 250 Vand 10 ) 0.156 +0.005 9/16 —5/8
Aat125V 2 In line 12 (12.7) (3.970.13) | (143-159)
Flatiron plug rated 5 A at 250 Vand 10 A ) 0.188 +0.005 3/4-7/8
at125V 2 In line M6A7.8) | 4761013) | (19.0-22.2)
Jumbo appliange plug rated 10 A at 250 ) ) 0.188 +0.005 3/4-7/8
Vand 15 A at 1p5 V 2 In line 18R | 476+0.13) P|(19.0-22.2)
Reversible plug (for two-heat control) . 0.188 01005 3/4-7/8
rated 10 A at 240 Vand 15 A at 125 3 In line 718 (22.2) 4.76+043) ||(19.0-22.2)
Reversible plud (for two- or three- heat One pin at
control) rated 1P A at 250 Vand 15 A at 3 apex of an 7/8 (22.2) 0.188 +0.005 3/4-7/8
125 \? equilateral ' (4.76£0.13) (19.0-22.2)

triangle

@ Usually this pl

Lig is made without a contact in one of the holes.

10.2.4 Bushings

10.2.4.1 At
there shall be

B point where a flexible cord passes through,an opening in a wall barrier or englosing case,
a bushing or the equivalent that shall be(secured in place, and shall have a $mooth, well-

rounded surface against which the cord may bear. If, Type SP-2, SPT-2, or other cord lighter than Type

HSJ is emplo
subjected to
properties of]
application.

10.2.4.1.1
for Insulating

10.24.2 Ift
smooth, well-

10.2.4.3 Ce
bushings, bu

Bushings, UL 635.

founded surface is considered to be equivalent to a bushing.

(other than in

yed, and if the wall or barrier is of metal, and if the construction is such that the|cord may be
strain or motion, an insulating bushing shall be provided. The heat- and moisjure-resistant
the bushing material shall be-such that the bushing is acceptable for the particular

In addition to the requirements in 10.2.4.1, Insulating bushings shall comply with the Standard

ne cord hole is i wood, porcelain, phenolic composition, or other nonconductirlg material, a

ramici materials and some molded compositions are usually acceptable fpr insulating
a ‘'separate bushing of wood, hot-molded shellac and tar composition, or ru

ber material
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.

10.2.4.4 A separate soft-rubber, neoprene, or polyvinyl chloride bushing may be employed in the frame
of a motor or in the enclosure of a capacitor physically attached to a motor (but not elsewhere in an
appliance, except as indicated in 10.2.4.5) provided that:

a) The bushing is not less than 3/64 inch (1.2 mm) thick; and

b) The bushing is located so that it is not exposed to oil, grease, oily vapor, or other substance
having a deleterious effect on the compound employed.
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10.2.4.5 A bushing of any of the materials mentioned in 10.2.4.4, may be employed at any point in an
appliance if used in conjunction with a type of cord for which an insulating bushing is not required, and if
the edges of the hole in which the bushing is mounted are smooth and free from burrs, fins, and the like.

10.2.4.6 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 (0.8 mm) thick, and completely fills the space between the
grommet and the metal in which it is mounted.

11 Current-Carrying Parts

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

11.2 CurrerLt-carrying parts made of corrosion-resistant alloys (for example, stainlggs 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 acceptable only as follows:

a) Pirf terminals;
b) Teqminal parts and other parts of a motor and its governor (if any);
c) Parts whose normal operating temperature is higher than~100°C (212°F); and

d) Parts of a component that the requirements referredto’in 6.2 — 6.5, indicate as being acceptable
with qoated iron and steel parts.

11.3 If a regervoir is part of an appliance, all live parts shall be located or protected so that they are not
subjected to dripping if the reservoir fails, unless:

a) The reservoir is resistant to corrosionfrom the liquid intended for use in it; and
b) The reservoir does not develop'cracks as a result of aging.

12 Internal Wiring

12.1 General

12.1.1 Thelinternal.wifing of an appliance shall consist of wires of a size and type that are acceptable for
the particulaf application, when considered with respect to:

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

b) Its exposure to oil or grease; and

c¢) Other conditions of service to which it is likely to be subjected.

12.1.2 There is no temperature limit applicable to unimpregnated glass fiber, beads of inorganic material,
or the equivalent employed as conductor insulation.

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

Exception No. 1: Insulated conductors need not comply with UL 758 if they comply with one of the
following:

a) The Standard for Thermoset-Insulated Wires and Cables, UL 44;
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b) The Standard for Thermoplastic-Insulated Wires and Cables, UL 83; or

c) The applicable UL standard for other insulated conductor types specified in Chapter 3, 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.

12.2 Protection of wiring

12.2.1 The
that a length
may be expo
with beads fo

12.2.2 Inter
to be protecte
according to {
so that it is ur

12.2.3 If the
may be subje
tubing, metal

12.2.4 Wire
damage to cg

12.2.5 A ho
enclosure of
well-rounded
used for exte
in accordanc
cord will be p

12.2.6 Insul

enclosure of @an appliance:

12.2.7 Wire
device that cq

iring and connections between parts of an appliance shall be protected or enc

osed, except

of flexible cord may be employed for external connections, or for internal con
sed during servicing, if flexibility of the wiring is essential. A bare condugtor,of
[ insulation shall not be used outside an enclosure.

nal wiring that is exposed through an opening in the enclosure of,an)appliance
d as required in 12.2.1, if when judged as if it were film-coated wire, the wiring

likely to be subjected to stress or mechanical damage.

wiring of an appliance is located so that it may be\in proximity to combustibl
cted to mechanical injury, it shall be armored cable or in rigid metal conduit, elec
raceway, or shall otherwise be protected.

nductor insulation cannot result from contact with any rough, sharp, or moving p

le by means of which insulated"wires pass through a sheet-metal wall withi
BN appliance shall be provided with a smooth, well-rounded bushing or shall h
surfaces upon which the wire$ may bear, to prevent abrasion of the insulation. A

p with 10.2.2.1 — 10:2.2.6 and 10.2.4.1 — 10.2.4.6, unless the construction is
otected from stress or motion.

pted wires may'be bunched and passed through a single opening in a metal W

paositioning devices shall comply with the requirements in Electrical Insulation,

hections that
a conductor

s considered
s acceptable

5.9 — 6.13. Internal wiring not protected may be accepted if it is ‘Secured within the enclosure

e material or
trical metallic

5 within an enclosure, compartment, raceway, or the like shall be located or protected so that

art.

h the overall
ave smooth,
flexible cord

nal inter-connection as mentioned in 12.2.1, shall be provided with strain relief @and bushings

such that the

all within the

Bection 14. A

mplies with the Standard for Positioning Devices, UL 1565, is considered to comply with this

requirement.

12.3 Splices

12.3.1

All splices and connections shall be mechanically secure and shall provide acceptable electrical

contact. A soldered connection shall be made mechanically secure before being soldered if breaking or

loosening of t

he connection results in risk of fire or electric shock.

Exception: Printed-wiring board joints need not be mechanically secure before soldering.

12.3.2 A splice shall be provided with insulation equivalent to that of the wires involved if permanence of
spacing between the splice and other metal parts of the appliance is not maintained.
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12.3.3 Insulation consisting of two layers of friction tape, two layers of thermoplastic tape, or of one layer
of friction tape on top of one layer of rubber tape, is acceptable on a splice. In determining whether splice
insulation consisting of coated fabric, thermoplastic, or other type of tubing is acceptable, consideration is
to be given to such factors as its dielectric properties, heat-resistant and moisture-resistant characteristics.
Thermoplastic tape wrapped over a sharp edge is not acceptable.

12.3.4 Where stranded internal wiring is connected to a wire-binding screw, loose strands of wire shall
be positively prevented from contacting any other uninsulated live part that is not always of the same
polarity as the wire, and from contacting any dead metal part. This may be accomplished by the use of
pressure terminal connectors, soldering lugs, crimped eyelets, soldering all strands of the wire together, or

other equival

ent means.

12.3.5 Quig
conductor m
be rated for
instructions ¢

12.3.6 Quid

k-connect type wire connectors shall be suitable for the wire size, type (solid

the voltage and temperature of the intended use. They shall be applied per t
f the wire connector manufacturer.

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

conductors, having nominal widths of 2.8, 3.2, 4.8, 5.2, and 6.3 mm (0.110,'07125, 0.187, 0.2

in), intended
appliance, sh

Exception: @
insertion-with

12.3.7 Wirg
12.3.8 Spli

12.3.9 Sind
between ele
conductors,
Component

12.3.10 Mu

utilization edq
Insulated Mul

12.3.11 Eq

for internal wiring connections in appliances, or for the field termination of con
all comply with the Standard for Electrical Quick-Connéet Terminals, UL 310.

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

ting wire connectors shall comply withthe Standard for Splicing Wire Connector:

le and multi-pole connectorsfer use in data, signal, control and power applicatig
ctrical equipment, and that-are intended for factory assembly to copper or
or for factory assembly’to printed wiring boards, shall comply with the

Connectors for Use,in\Data, Signal, Control and Power Applications, UL 1977.

Iti-pole splicing.wire connectors that are intended to facilitate the connection
uipment tosthe branch-circuit conductors of buildings shall comply with the
ti-Pole Splicing Wire Connectors, UL 2459.

Lipment wiring terminals for use with all alloys of copper, aluminum, or copper-g

conductors,

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

or stranded),

bterial (copper or aluminum) and the number of conductors terminated. If insulated, they shall

ne installation

AWG copper
D5, and 0.250
Huctors to the

rimp pull out,
L 310.

5, UL 486C.

ns within and
copper alloy
Standard for

of hard-wired
Standard for

lad aluminum

hall comply with the Standard for Equipment Wiring Terminals for Use with Alu

minum and/or

Copper Conductors, UL 486E.

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

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059 if
the part complies with the requirements of 10.1.2; Current-Carrying Parts, Section 11; Electrical Insulation,
Section 14; and Spacings, Section 29, of this end product Standard. This exception does not apply to
protective conductor terminal blocks.

12.4 Separation of circuits

12.4.1 Unless provided with insulation rated for the highest voltage involved, insulated conductors of
circuits connected to separate sources of supply shall be separated by barriers or segregated. Except as
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described in 12.4.3, an insulated conductor of one circuit shall be separated or segregated from any
uninsulated live part of a different circuit.

12.4.2 Segregation of insulated conductors may be accomplished by clamping, routing, or an equivalent
means which provides permanent separation from insulated or uninsulated live parts of a different circuit.

12.4.3 Field-

installed conductors of any circuit shall be segregated by barriers from:

a) Field-installation and factory-installed conductors connected to any other circuit, unless the
conductors of both circuits are insulated for the maximum voltage of either circuit; and

b) Uninsulated live parts of any other circuit of the appliance, and from any uninsulated live parts

whoseé

12.4.4 With
a barrier is rg
employed, pn

short-circuiting would result in risk of fire or electric shock, except that:

is acceptable provided that Type T, TF, or equivalent conductors are installed; 3

2) A construction in which field-installed conductors that do or may-have insula
the types of wire mentioned in (1) may make contact with low-voltage wiring t
4.19) is acceptable, provided that the short-circuiting of such terminals does
risk of fire or electric shock.

respect to 12.4.3(a), if the intended uses of an appliance are such that in somg
quired, a removable barrier or one having openings for the passage of condu
pvided instructions for the use of the barrief<are a permanent part of the ap

1) A construction in which field-installed conductors may make contact with ‘wifing terminals

nd

ion less than
erminals (see
not result in

applications
ctors may be
pliance, and

complete instructions in conjunction with a wiring diagrani’may be acceptable instead of a barrier if, upon

investigation,

12.4.5 Segr
uninsulated li
the location @

other uninsulated live parts) so that there'is no likelihood of the intermingling of the conducto

different circu
proper wiring
assumed (for|
that the cond
than the mini
than opposit
conductors o
determine wh
service, and i

the combination is found to provide the required separation.

cgation of field-installation condugters from other field-installation conducto
ve parts of an appliance connected to different circuits may be accomplished
f the openings in the enclosure for the various conductors (with respect to the

its. If the number of openings in the enclosure does not exceed the minimum re
of the appliance, and if each opening is located opposite a set of terminal
the purpose of determining whether the appliance complies with the requirems
ictors entering @ach opening will be connected to the terminals opposite the opsg
mum numberief openings are provided, the possibility of conductors entering a
b the terminals to which they are intended to be connected and contacti
uninsulated current-carrying parts connected to a different circuit is to be inv

rs and from
by arranging
terminals or
rs or parts of
nuired for the
s, it is to be
ent in 12.4.3)
ning. If more
points other
ng insulated
pstigated. To
t would be in

etherthe appliance complies with the requirement in 12.4.3, it is to be wired as
N-doing so, a reasonable amount of slack is to be left in each conductor, within t

and no more 1

12.4.6

a) Be of metal or of insulating material;

b) Be reliably held in place; and

c) Be of a mechanical strength to withstand any anticipated mechanical exposure.

e enclosure,
ent.

If a barrier is used to provide separation between the wiring of different circuits, it shall:

Unclosed openings in a barrier for the passage of conductors shall not be larger in diameter than 1/4 inch
(6.4 mm) and shall not exceed in number, on the basis of one opening per conductor, the number of wires
which will need to pass through the barrier. The closure for any other opening shall present a smooth
surface wherever an insulated wire may be in contact with it, and the area of any such opening, with the
closure removed, shall not be larger than required for the passage of the necessary wires.
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12.4.7 A metal barrier shall have a thickness at least as great as the minimum acceptable thickness of
the enclosure metal. A barrier of insulating material shall not be less than 0.028 inch (0.71 mm) thick, and
shall be of greater thickness if its deformation may be readily accomplished so as to defeat its purpose.

13 Heating Elements

13.1 A heating element shall be adequately supported. It shall be protected against mecha
and contact with outside objects.

13.2 In determining that a heating element is adequately supported, consideration shal

nical damage

| be given to

sagging, loosening, and other adverse cond|t|ons of the element resultlng from contlnuous heatlng For an

open-wire (Upisy , .
any point. When a f|berglass rope heatrng element is provrded |t shaII be secured wrthln
positive means such as screws, lock washers/nuts, rivets or the equivalent so that with, mir

breakage at
the unit by a
or loosening,

disengagemént of the heating element does not result in the risk of fire or shock as detefmined by the

Abnormal Operation Test, Section 55.

13.3 Except for an automatic toaster, a heating element in an appliance.that may be con
user during [ntended use or cleaning shall not be of the open wire construction. An autg
employing open wire heating elements and provided with a mode of operation that does n

tacted by the
matic toaster
ot require the

operation of poth heating elements within a toaster slot meets the intent of the requirement provided at
least one of the heating elements within the slot is visibly glowing,

13.4 An op
enclosed or
accessibility
Section 46.

en-wire element, or uninsulated resistance wire,; may be used in an appliance|provided it is
protected by barriers or covers that require tools for removal, and it complies with the
of live parts requirements outlined in 6:9; 6.13, and 6.14, and the Broken Element Test,

13.5 A shepthed element, rope heater, or.the like shall be judged under the applicable requirements of

this Standard.

13.5.1 Hea
758, and the

ling wire (e.g. rope heater) that complies with the Standard for Appliance Wiring Material, UL
requirements of this 'end product Standard are considered to fulfill this requirement.

13.5.2 The Standard for
Thermistor-T|

mistor-type heaters (e.g. PTC and NTC heaters) shall comply with the
ype Devices; UL 1434.

13.6 An appliance.in which the heating element is intended for operation only in an air plast shall be
wired or confrolied,so that the element can be operated only while under the cooling effect of the blast. An
appliance in whi 1 peratures shall
be wired or controlled so that the element cannot be operated without such motlon

13.7 The heating elements of an automatic toaster shall de-energize independently of the movement of a
simulated toast load, as determined by 55.2.5.4.

14 Electrical Insulation

14.1 Insulating washers, bushings, and the like that are integral parts of an appliance, and bases or
supports for the mounting of current-carrying parts, shall be of a moisture-resistant material that is not
damaged by the temperatures to which they are subjected under conditions of actual use. Molded parts
shall be constructed so that they have the mechanical strength and rigidity necessary to withstand the
stresses of actual service.
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14.2 Insulating material employed in an appliance shall be judged with respect to its acceptability for the
particular application. Materials such as mica, some molded compounds, and certain refractory materials
are usually acceptable for use as the direct support of live parts. Other materials which are not acceptable
for general use, such as magnesium oxide, may be acceptable if used in conjunction with other more
appropriate insulating materials or if located and protected against mechanical damage and the absorption
of moisture is minimized. When it is necessary to investigate a material to determine whether it is
acceptable, consideration is to be given to its mechanical strength, dielectric properties, insulation
resistance, heat-resistant qualities, the degree to which it is enclosed or protected, and any other features
having a bearing on the risk of fire, electric shock, or injury to persons involved, in conjunction with
conditions of actual service. All of these factors shall be considered with respect to thermal aging. The
appropriate tests in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL
746C, see Electrical Insulation Section, shall be used to evaluate a material for the above mentioned
properties.

Exception: TH
746C. For a
Aging Test a3

ermoset materials need not be subject to the relative thermal capability require
hermoset material operating at a temperature above its temperaturécrating, th
specified in 54.1, shall be conducted.

14.3 Inthe

be tight enoujgh to cause cracking or breaking of these parts with expansion and contractio
such parts shpuld be slightly loose.

14.4 Sleevi
heaters) shal
with any rougd
that renders i

145 There
the insulation
Standard. In g

a) Instilating tape shall complywith the Standard for Polyvinyl Chloride, Polyethylene

Insula
b) Sle
c) Tub

14.6 A prin
Boards, UL 7

ounting or supporting of small, fragile insulating parts, screws,of other fastenin

g or tubing used as an insulator for uninsulated live parts (such as glass
be disposed or protected so that no damage to'the sleeving or tubing results
h, sharp, or moving part. The sleeving or tubing shall not be installed under a
incapable of complying with the dielectri¢ oltage-withstand requirements in 44|

quirements for supplemental insulation/(e.g. tape, sleeving or tubing) are not spsg
or device is required to fulfill the-requirements of 14.4, or a performance requiri
uch cases:

ing Tape, UL 510;
bving shall comply with the Standard for Coated Electrical Sleeving, UL 1441; an

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

ed-wiring’ board shall comply with the requirements in the Standard for P
D6.. A printed-wiring board shall be rated V-1 or better.

bments of UL
e 1000 hour

hs should not
n. Generally,

fiber in rope
from contact
compression
1.

cified unless
ement of this

and Rubber

rinted-Wiring

14.7 Film-coated wire (magnet wire)

14.7 1
specified.

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

14.7.2 Film coated wire in intimate combination with one or more insulators, and incorporated in an
insulation system rated Class 120 (E) or higher, shall comply with the magnet wire requirements in the
Standard for Systems of Insulating Materials — General, UL 1446, and shall have a suitable temperature
class.

15 Thermal Insulation

15.1  Thermal insulation, if employed, shall be of such a nature and located and mounted or supported so
that it is not adversely affected by any intended operation of the appliance. See 41.1.27.
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15.2 Combustible or electrically conductive thermal insulation shall not make contact with uninsulated
live parts of an appliance.

15.3 Some types of mineral-wool thermal insulation contain conductive impurities in the form of slag,
which makes its use unacceptable if in contact with uninsulated live parts. See 43.1.

16 Motors

16.1

and Transformers

maximum intended load without risk of fire, electric shock, or personal injury.

A motor shall be appropriate for the particular application, and shall be capable of handling its

16.1.1 Am
UL 1004-1.

16.1.2 Mot
accordance

16.2 A mot
workmanlike

16.3 With r
to resist absq
shall be prov|

16.4 An ad

function, shall have the motor-operated food prepating function evaluated in accorda

requirements
Food Prepar
Operation Tg
and Thermoy

+ laall 1 whlatlo (a¥} pu | ol £ RDaotaod: =1 oot LAA o ) -
PLUT oriall l/UIII}JIy wWILIT UIC oudaruaru 101 I\UlaLlllu icuuaiioar iviavullnico = OTTicial 1

brs located in a low voltage circuit are evaluated for the risk of fire;and perg
vith the applicable requirements of this end product Standard.

or winding shall resist the absorption of moisture and shall e formed and as
manner.

bference to the requirement in 16.2, film-coated wire“is 'not required to be additi
rption of moisture. Fiber slot liners, cloth coil wrap,and similar moisture-absorp
ded with impregnation or otherwise treated to resist moisture absorption.

tomatic bread maker that performs bothCa’heating and motor-operated foo

for a dough maker, in the following Sections of the Standard for Motor-Operat
ng Machines, UL 982: Capacitors,Starting Current Test, Normal Temperature T

lastic Insulating Material.

equirements,

onal injury in

sembled in a

pnally treated
tive materials

d preparation
nce with the
bd Household
bst, Abnormal

st, Enclosures of Polymeric Material for Portable Appliances, and Thermoplasiic Coil Forms

16.5 A trangformer in a circuit invelving a risk of fire or electric shock shall comply with the|requirements
the following
a) The Standard for Low Voltage Transformers — Part 1: General Requirements, UL 5085-1; and
b) The Standard‘for Low Voltage Transformers — Part 2;: General Purpose Transformers, UL 5085-
2; or
c) TheStandard for Low Voltage Transformers — Part 3: Class 2 and Class 3 Trarjsformers, UL

5085-3:

Exception No. 1: A transformer located within another component (for example, a power supply or
temperature control) need not comply with this requirement provided that the overall assembly meets the
requirements for that component.

Exception No. 2: A transformer located in a Pollution Degree 1 or 2 environment (see Table 26.3) need
not comply with this requirement provided that the transformer complies with the requirements in the
Standard for Transformers and Motor Transformers for Use in Audio-, Radio-, and Television-Type
Appliances, UL 1411.

16.5.1 Neon sign transformers shall comply with the Standard for Neon Transformers and Power
Supplies, UL 2161.
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16.6 A low voltage component fan provided in an induction heating appliance shall comply with the
requirement in the Standard for Electric Fans, UL 507.

17 Motor-Running Overcurrent (Overload) Protection

17.1

The following appliances in which a 1 hp or smaller motor is used shall incorporate thermal or

overload protection that prevents the motor from attaining excessive temperatures under any operating

conditions:

a) A remotely or automatically controlled appliance; and

b) A permanently connected, continuous-duty, manually started appliance.

An impedanc

17.2 An apy
more than 1 h

17.3 Fuses
largest size o

17.4 Therm
a) The
b) The
c) The
and th

Requi
Therm

17.5
1004-2

17.6 Electrd
Protected Mo

17.7 Except
following:

Impedance protection shall comply with one of the Standard for Impedance Protecte

liance intended to be automatically or remotely controlled, and employing a m
p, shall incorporate thermal or overcurrent protection.

shall not be used as motor-overload-protective devices unless the motor is pro
fuse that can be inserted in the fuseholder.

bl protection devices integral with the motor shall comply with one of the followin
Standard for Overheating Protection for Motors)UL 2111;
Standard for Thermally Protected MotorsyJEE 1004-3; or

Standard for Automatic Electrical. Controls — Part 1: General Requirements,
e Standard for Automatic Electrical-Controls for Household and Similar Use; Pa
ements for Thermal Motor Pretectors, UL 60730-2-2; in conjunction with the
ally Protected Motors, UL 1004-3 (to evaluate the motor-protector combination),

nic protection \integral to the motor shall comply with the Standard for
fors, UL 1004-~7.

as indicated in 17.6, electronically protected motor circuits shall comply wit

b-protected motor is not required to have additional thermal or overload protectign.

otor rated at

tected by the

UL 60730-1;
it 2 Particular
Standard for

0 Motors, UL

Electronically

h one of the

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991.
When the protective electronic circuit is relying upon software as a protective component, it shall
comply with the requirements in the Standard for Software in Programmable Components, UL
1998. If software is relied upon to perform a safety function, it shall be considered software Class 1;

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

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

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

18 General (Short-Circuit and Ground-Fault) Overcurrent Protection

18.1  Overcurrent protection at not more than 20 A shall be provided by means of a circuit breaker or
fuse, as a part of a heating appliance, for each general-use receptacle circuit and each lampholder circuit
independent of a heating element, included in the appliance, unless the appliance would be properly
connected to a branch circuit rated at 20 A or less.

18.2 The overcurrent protection mentioned in 18.1, shall be of a type indicated as being acceptable for
branch-circuit

183 A fuslholder or circuit breaker provided as a part of an appliance shall be(accej

particular ap
or cover, ex
fuseholder s
fuseholder a
to be accesd
exposed if th
live parts.

18.4 Fuses
248-1, and f]
Fuses, UL 24
the fuse are

18.5 Fuseh
Requirement
UL 4248-9).

18.6 When

Molded-Cas¢ Switches, and Circuit-Breaker Enclosures, UL 489.

Exception: G
Breakers for

18.7 Circui
electrical shd

protection
P

plication and shall not be accessible from the outside of the appliance without o
tept that the operating handle of a circuit breaker may project outside of the
nall be so installed that no uninsulated live parts other than the serew shell g
e exposed to contact by a person removing or replacing a fuse. If the fusehold
ible only to a serviceman, uninsulated live parts other than.the screw shell or
ey are guarded, or the fuseholder shall be located to prevent unintentional cont

he applicable UL 248 Part 2 (e.g. the Standard for Low-Voltage Fuses — Pa
18-5). Defined use fuses that comply with Ul2,248-1 and another appropriate U
considered to comply with this requirement,

olders shall comply with one of-the Standard for Fuseholders — Part
s, UL 4248-1, and the applicable Part 2 (e.g. theStandard for Fuseholders — P3

provided, circuit breakers’/shall comply with the Standard for Molded-Case Cir:

ircuit breakers 'used in telecommunications circuitry that comply with the Standj

Use in Communications Equipment, UL 489A, need not comply with UL 489.

breakers having integral ground fault circuit interrupter capability for protsg

btable for the
bening a door
enclosure. A
r clips of the
er is intended
clips may be
Act with these

shall comply with the Standard for Low-Voltage\Fuses — Part 1: General Reqyirements, UL

rt 5. Class G
| standard for

1: General
rt 9: Class K,

cuit Breakers,

ard for Circuit

ction against

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

18.8 Supplementary protectors shall comply with the Standard for Supplementary Protectors for Use in
Electrical Equipment, UL 1077.

19 Overcurrent and Over-Temperature Protection

19.1 If an appliance is provided with a replaceable overcurrent and/or over-temperature protective
device, the device shall be secured in place and shall be located so that it is accessible for replacement
without damaging other connections or internal wiring. See 67.9.

19.2 If an appliance is provided with a fusible device, the device 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 41.1.14, and operated in a normal position to cause abnormal heating.
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19.3 To determine whether a fusible device complies with the requirement in 19.2, the appliance is to be
operated with separate devices five times as described in 19.2, while any other thermally operated control
devices in the appliance are short-circuited. Each device is required to perform acceptably. During the test,
the enclosure is to be connected through a 3-Amp fuse to a supply conductor not containing the device.

20 Lampholders

20.1 If an appliance intended for permanent connection to the power supply or an appliance equipped
with a polarized or grounding type attachment plug is intended to be connected to the grounded conductor
of a power-supply circuit, a lampholder supplied as part of the appliance shall be wired so that the screw
shell is connected to the grounded conductor.

20.2 Excepf as noted in 20.3, 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 replaging lamps in
user service.

20.3 The refuirement in 20.2, does not apply if, in order to remove or replace a lamp, it is hecessary to
dismantle the|appliance by means of tools.

20.4 A medjum-base lampholder or screw-shell receptacle shall nottbe used as a holder for a heating
element rated at more than 6 A or 660 W, except that a screw with-adeft-handed thread may |be used with
a heating element rated at not more than 10 A.

20.5 Excep{as noted in 20.6, a screw-shell lampholder foran infrared lamp shall be of thg unswitched,

20.6 A lamp-and-lampholder combination need not comply with the requirement in| 20.5, if no
unacceptable| temperature is produced on any of the components in the normal-temperature test, and if
the switching| mechanism of a switched lampholder is capable of performing acceptably wlithout undue

20.7 A femgle screw shell used as.a holder for a heating element shall be of copper or of alcopper-base

20.8 Lampholders and indicating lamps with integral lamp/lampholder (e.g. neon pilot lamp)[shall comply

' . A-POW At ver-off indicators.
The power-on indicator shall be readily visible and distinguishable from any off position indicator. The
power-on indicator shall clearly indicate that the appliance is on.

21.2 The power-on indicator shall be an illuminated switch or pilot light. An ordinary on/off switch position
marking alone is unacceptable. The power-on indicator shall remain on during any operating condition
(including cycling of the thermostat) of the appliance.

21.3 Atleast one means shall be provided, other than unplugging the cord, to turn the appliance off.
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22 Switches

22.1 A switch 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 controls.

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

22.3 Itis recommended that all switches be of an indicating type.

t disconnects

oo

tors of the supply circuit.

element or elements that it controls from all cond

uc

element is ndg

22.6 A marn
connected td
identification

22.7 A swit
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contact wher

22.8 A swif]
one time sha
more elemer

22.9 Aswit

2210 A sw
enclosed in 1

22.11

a)Th

equirement in 22.4, applies to a switch in the "off" position or any other 'Setting

t heated, and also to a through-cord switch or a plug in which a swijtéh is incorpg

ually operated, line-connected, single pole switch for appliance, on-off operatio
the conductor of the power supply cord intended to be grounded. Table 10.3,
of the power supply cord conductor intended to be grounded.

ch or other device controlling one or more elemernits of an appliance intended f

the power supply shall be of such construction:that opening the switch disconn
conductors of the supply circuit, unless there“are no live parts exposed to
the switch is open or unless it is apparent that such parts are live parts.

Ch or other means of control intendedcto provide for the use of a limited number

in which the
rated.

n shall not be
specifies the

or permanent
ects all of the
unintentional

bf elements at

| be located or of such a type that the user cannot readily change the connectiofs to energize

ts than intended.

Ch controlling a lampholder'shall be acceptable for use with tungsten-filament lamps.

itch shall not be incorporated in a wooden handle or in other combustible m
netal or insulating-material.

Manyally operated snap-switches shall comply with one of the following, as applicabl

b Standard for Switches for Appliances — Part 1: General Requirements, UL 610

aterial unless

4

b8-1;

b) Ite

N (b) deleted

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

d) The 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 switch equipment), industrial use (e.g. contactors, relays, auxiliary devices), or are integral to
another component (e.g. switched lampholder) need not comply with this requirement.

22.12 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:
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a) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:
Particular Requirements for Timers and Time Switches, UL 60730-2-7; or

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

22121

Additionally, if a clock operated switch incorporates a stay-on feature which is activated in the

same direction as the countdown to OFF, two operations are required to engage the stay-on feature.

22.12.2 The clock-operated switch referenced in 22.12.1 shall turn the appliance OFF with a single
action or operation.

22.13 Atim

separable comtacts, shall comply with the requirements for an operating control with Type 1,ac

cycles of ope
following:

a) The

b) Th
and
Partic

2214 An in
constructed s
when a damp)

22.15 Appli
heating elem
point twice is

22.16 Indug
vessel placed

22.17 Autor
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shutoff mean
22.15) to reer

2218 A co

4

!

br or time switch, incorporating electronic timing circuits or switching circuitsyw

ration, or as a manual control for 5000 cycles of operation, in accordance with t

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

Standard for Automatic Electrical Controls — Part 1: General Requirements,
e Standard for Automatic Electrical Controls for Household and Similar
Lilar Requirements for Timers and Time Switches, UL60730-2-7.

duction table stove or similar appliances withXteuch control subject to spillg
o that inadvertent operation of touch controls®is” unlikely when there is spillagg
cloth is placed on the control panel.

nces incorporating touch control shall,require at least two manual operations t
nt but only one to switch it off. Touehing the contact surface of the switch contrg
hot considered to be two operations.

tion table stoves shall be"constructed so that they can only be operated with rg
on the cooking zone.

natic shutoff means' shall be provided on an induction heating appliance that wi
when a coeking vessel is removed, even though the switch is in the "on"

ergize theappliance when the vessel is replaced.

rd-connected automatic toaster shall be provided with a non-automatical

th or without
tion for 6000
he one of the
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se; Part 2:

ge, shall be
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b switch on a
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component

which de-energizes the heating elements at the end of normal operation. The supplemental operating
control shall include a switch, or fusible or other device, which physically disconnects the ungrounded
conductor of the power supply independently of all other switching devices. The supplemental operating
control shall function no more than 60 seconds after the maximum operation time as determined in 60.4.2.

Exception: A supplemental operating control is not required if there is no ignition of the food load and no
ignition of the indicator panel when tested as described in 55.2.5.2 except with all means for disconnecting
any heating element shunted out of the circuit . The unit shall operate in this condition for 30 minutes.

22.19 A cord-connected automatic toaster with touch control, or an appliance with touch control where
unintentional operation of moving parts that results in injury, shall be constructed to reduce the risk of
unintentional operation. The touch control shall comply with all of the following requirements:
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a) At least two manual operations to start operation of appliance. Touching the contact surface of
the switch control at the same point twice is not considered to be two operations;

b) A plainly identified one-step STOP function readily visible during operation and distinguish from
other functions;

c) A flashing light (or other visual indicator) to indicate when the touch screen is in a condition
where a single touch is needed to initiate operation of the appliance (after Step 1);

d) A time-out function on the first step of no longer than 30 seconds;

e) Provided with a flashing light and instructions as specified in 71.6 when a single touch is needed
to initjate operation of the appliance; and

f) Gl
Secti

22.20 With
automatically
condition req

22.21
following with

a) Co

ss Window or Door Impact Test, Section 50 followed by Dielectric Voltage Wi
n 44 between live parts and accessible touch screen surfaces closely wrapped

respect to 22.19, after the operation of the appliance is manually stop
stopping at the completion of a programmed sequence, the appliance shg
uiring a two-step function to initiate operation.

out loss of the two-step ON function:

mponent Failure Test, 55.2.10,

b) El

ctrostatic Discharges in accordance with~Electromagnetic compatibility (EMQ

Testing and Measurement Techniques — Electrostatic Discharge Immunity Test, IE
test Igvel 4 being applicable. Ten discharges having a positive polarity and ten discha
negative polarity are applied at each preselected point, and

c) Ragiated Emission in accordance with Electromagnetic compatibility (EMC) — Pa

and
IEC 6

leasurement Techniques-=‘Radiated, radio-frequency, electromagnetic field i
1000-4-3. The frequency.ranges tested shall be:

1) 80 MHz to 1000:MHz, test level 3;
2) 1.4 GHz t0'2/0 GHz, test level 3;

3) 2,0,.GHz to 2,7 GHz, test level 2.

NOTE: The dwell timie for each frequency is to be sufficient to observe a possible malfunction of the protective electr

thstand Test,
n metal foil.

bed, or after
Il return to a

A todich control on an appliance as specified in 22.19(a)shall additionally be subjected to the

) — Part 4-2:
C 61000-4-2,
rges having a

t 4-3: Testing
mmunity test,

bnic circuit.

23 Dual Voltage Appliance

23.1
be changed i

23.2

nadvertently.

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

If the appliance is constructed such that the supply circuit voltage selector can be changed, the

action of changing the voltage selector setting shall also change the supply circuit voltage indication.

23.3 An appliance that can be set to different rated supply circuit voltages shall be provided with the
statement required by 71.10.
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24 Automatic Controls and Control Circuits

24.1 A control circuit shall comply with the requirements in 12.4, Separation of circuits.

24.2 The operation of an auxiliary control device in an appliance shall disconnect the element or
elements that it controls from all ungrounded conductors of the supply circuit, unless there are no live parts
exposed to unintentional contact when the auxiliary control device is open or unless it is apparent that
such parts are live parts.

24.3 The operation of an auxiliary control device in an automatic toaster shall disconnect the element or
elements that it controls from all conductors of the supply circuit in a cord-connected toaster and from all

ungrounded
accessible to
a de-energizq

244 An au
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temperature ¢
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whenever thg
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d condition.
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onditions resulting from abnormal operation.
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jard and the parameters in-Controls — End Product Test Parameters, Sectio
cified in this end product-Standard; see 24.13.
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this end prod

24.9 Opera
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speed control

irements specified in Electromechanical and Electronic Controls, Section 25,
eters in Controls — End Product Test Parameters, Section 26, unless otherwis
ct Standard; see 24.13.

if applicable,
b specified in

ing.controls that rely upon software for the normal operation of the end p

unexpectedly changing its output, 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 — Part 1: General Requirements, UL 60730-1.

2410 Protective (limiting) controls shall be evaluated in accordance with the applicable component
standard requirements specified in Electromechanical and Electronic Controls, Section 25, and if
applicable, the parameters in Controls — End Product Test Parameters, Section 26, unless otherwise
specified in this end product Standard.

2411 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 — Part 1: General Requirements, UL 60730-1,
except the Controls Using Software requirements, Annex H.

2412 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 — Part 1: General Requirements, UL 60730-1.

2413 An glectronic, auxiliary or operating control (e.g. a non-protective control), the)faflure of which
would not increase the risk of fire, electric shock, or injury to persons, need onlybe) subjected to the
applicable reguirements of this end product Standard.

25 Electromechanical and Electronic Controls

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

c) The Standard for Automatic Electrical Controls’— Part 1: General Requirements,| UL 60730-1;
and the Standard for Automatic Electrical €entrols — Part 2-9: Particular Reqlirements for
Tempgrature Sensing Controls, UL 60730-2-9:

25.2 A temperature sensing positive temperature coefficient (PTC) or a negative temperatiire coefficient
(NTC) therm|stor, that performs the same_function as an operating or protective control sha|l comply with
one of the following:

a) The Standard for Thermistor-Type Devices, UL 1434; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements,| UL 60730-1;
and the Standard, for Automatic Electrical Controls — Part 2-9: Particular Reqlirements for
Tempgrature Sensing Controls, UL 60730-2-9, with Annex J.

25.3 A therfmal eutoff shall comply with the Standard for Thermal-Links — Requirements and Application
Guide, UL 60691:

26 Controls — End Product Test Parameters
26.1 General

26.1.1 Spacings of controls shall comply with the electrical spacing, or clearances and clearance
distance requirements of the applicable control standard as determined in Spacings, Section 29.

26.1.2 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.

26.2 Auxiliary controls

26.2.1 Auxiliary controls shall not introduce a risk of electric shock, fire, or personal injury.
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26.2.2 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 Eelectronic Controls, Section 25, is considered to fulfill this requirement.

26.3 Operating controls (regulating controls)

26.3.1 The following test parameters shall be among the items considered when judging the
acceptability of an operating control investigated using the Standard for Automatic Electrical Controls —
Part 1: General Requirements, UL 60730-1:

a) Control action Types 1 or 2;

b) Unless otherwise specified in this Standard, manual and automatic controls shall pe tested for
6,000 cycles with under maximum normal load conditions, and 50 cycles’ ungler overload
conditjons;

c) Instpllation Class 2 per the Standard for Electromagnetic compatibilit.,(EMC) — Part 4-5: Testing
and measurement techniques — Surge immunity test, IEC 61000-4-5;

d) Forfthe applicable Overvoltage Category, see Table 26.1;
e) For|the applicable Material Group, see Table 26.2; and
f) For the applicable Pollution Degree, see Table 26.3,

Table\26.1
Overvoltage categories

Appliance Overvoltage category

Intended for fixed wiring connection 1l

Portable and stationary cord-connected Il

Cpntrol located in low-voltage circuit |

NOTE — Applicgble to low-voltage circuits'if a short circuit between the parts involved may result in operation of the ¢ontrolled
equipment thatwould increase the.risk of fire or electric shock.

Table 26.2
Material group

CTI PLC value of insulating materials Material group
CTI=600 (PLC =0) I
400=<CTI <600 (PLC=1) Il
175 < CTI <400 (PLC =2 or 3) e
100< CTl< 175 (PLC =4) ne

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 26.3
Pollution degrees

Ap

pliance control microenvironment Pollution degree

No pollution or

degree.

has no influence. Typically a hermetically sealed or
encapsulated control without contaminating influences, or
printed wiring boards with a protective coating can achieve this

only dry, nonconductive pollution. The pollution

conductivity ca

Normally, only nonconductive pollution. However, a temporary

used by condensation may be expected.

by motors with
outdoor use af

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

Conductive pollution, or dry, nonconductive pollution that

becomes conductive due to condensation that is expected.

Typically contrpls located near and may be adversely affected 3

graphite or graphite composite brushes, or
pliances achieve this degree.

26.3.2 The
acceptability

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

a) Co
b) Un
6,000
condi
c) Fo
d) Fo

e)Fo
26.4 Prote

26.4.1 An
requirements
this section.

a)Ad

following test parameters shall be among the items_considered when
of an operating control investigated using other than theiStandard for Autom

htrol action Types 1 or 2;

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

the applicable Overvoltage Categoryisee Table 26.1;
the applicable Material Group,*see Table 26.2; and

the applicable Pollution Degree, see Table 26.3.

ctive controls (limiting controls)

in Automatic*Controls and Control Circuits, Section 24, while tested using the
Examples,of protective controls are as follows:

judging the
atic Electrical

be tested for
der overload

electronic contrel that performs a protective function shall comply with the applicable

parameters in

ontrol used to sense abnormal temperatures of components within the appIiancT

b) An

interlock function to de-energize a motor;

c) Temperature 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.

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

a) Fai

lure-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 41;
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c) Sur

ge Immunity Test — installation Class 3 shall be used;

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

e) Electrostatic Discharge Test;

f) Rad

io-Frequency Electromagnetic Field Immunity:

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

Temp

h) Ovgrload shall be conducted based on the maximum declared ambient tempe€raturs

detern

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

softws

2643 The

rature Tests, Section 41. The test shall be conducted for 14 days;

nined by conducting the Temperature Test; see Normal Temperature‘Test, Sectig

re Class B.

est parameters and conditions used in the investigation/of the circuit covered by

be as specifi

991, using th¢ following test parameters:

a) Wi

operaled system becoming permanently inoperative with respect to movement of

portio
electri

b) A fi

c) The

extremes of 0°C (32°F) and 7.0°€ (158°F);

d) The
Humid

e)Av

f) The
Stand

d in the Standard for Tests for Safety-Related Contrals Employing Solid-Statsg

regard to electrical supervision of critical-components, for attended applian

of the appliance meets the criteriavfor trouble indication. For unattended
cal supervision of critical componentsdnay not rely on trouble indication;

pld strength of 3 V/m is to be uséd-for the Radiated EMI Test;

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

Humidity Class isto be based on the appliance's intended end use and is to bg
ity Test;

bration levelof 5 g is to be used for the Vibration Test;

Computational Investigation is not applicable to appliances covered by this
ard;

see Normal

D

L

(Tmax) OF @s
n41; and

bvaluated as

26.4.1, shall
Devices UL

ces, a motor
an exposed
appliances,

temperature

used for the

end product

g) For the Demonstrated Method Test, the multiplier for the test acceleration factor is to be 576.30
for intermittent use appliances, or 5,763.00 for continuous use appliances. The test acceleration

factor

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
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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.

26.4.4 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.

26.5 Controls using a temperature sensing device

26.5.1

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

nce with the

tested using
endurance tg

a)Fo
b) Fo

c) Fo
27 Power (

27.1 These
heating appl
series of evel
comply with 1

27.2 An el
Temperature

a) All
grour

b) Ea
c) Ea
d)Th

e) Th
altern

Dutput Control Circuits

the followina number of cveles when testina 2 sensina device in accorda
J J J J

st:
a device employed as a operating device — 6,000 cycles;
a device employed as a protective device — 100,000 cycles; and

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

requirements cover electronic controls that servédo manage the operation of

ances in order to provide preprogrammed operating cycles that rely on timing
hts or by modifying the appliances’ operation.in-a predetermined, repetitive fash
he normal test specified in Normal Temperature Test, Section 41.

cycles.

the induction
by scoring a
on in order to

pctronic control provided to complyZwith the normal operation test specifigd in Normal

Test, Section 41, shall be subjected*to a Failure Effect Mode Analysis (FEMA) a

active terminals of a multi-pin device shall be considered input, output, pow
d;

Ch electronic component in the control is to be included in this analysis;

s follows:

er supply, or

Ch component is t0"be identified as R1, C1, or an equivalent component identification;

p functionof each component is to be described; and

b effeets of open and short faults are to be evaluated for each component. The
atives’ to shorting all combinations of terminals on multiple pin compone

ted circuits:

following are
nts, such as

integn

1) Short each pair of adjacent pins

2) Short each input pin to (referenced) ground
3) Short each output pin to (referenced) ground
4) Short each input pin to the power supply

5) Short each output pin to the power supply

27.3 For applicable electrical/electronic component fault modes, reference should be made to Table

Table 27 1.
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Table 27.1
Electrical/electronic component fault modes table
Component type Short Open'’ Remarks

Fixed resistors
Thin-film X Includes SMD type
Thick-film X Includes SMD type
Wire-wound (single layer) enamelled or suitably coated X
All other types X X

Variable resistors
(for example, potentiometer/trimmer)

Wire-wound (sipgle layer)

x

All other types X2 X

Capacitors

Xand Y types gccording to the Safety Requirements for Fixed
Capacitors for Use in Electronic Equipment — Part 14: Sectional
Specification: Fjxed Capacitors for Electromagnetic Interference X
Suppression arjd Connection to the Supply Mains, UL 60384-14 and
the Standard foy Electromagnetic Interference Filters, UL 1283.

All other types X X
Inductors

Wire-wound X
All other types X

Diodes

All other types X X

Semiconductdr type devices like transistors

All types (for example, bipolar; LF; RF; microwave; FETythyristor; Diac;

2
Triac; Uni junctipn) X X 3

Integrated cirduits

3

All types not coyered by Annex H, of the Standard for Automatic For IC|outputs, note

Electrical Contrpls — Part 1: General Requirements, UL 60730-1. S X applies
Optocouplers

Acct_)rding to th¢ Standard for Electrically Isolated Semiconductor X5 X

Devices,UL 1547

Relays

Coils

Contacts X X

Reed-relays X X Contacts only

Transformers — According to the Standard for Low Voltage
Transformers — Part 1: General Requirements, UL 5085-1; the
Standard for Low Voltage Transformers — Part 2: General Purpose X
Transformers ,UL 5085-2; and the Standard for Low Voltage
Transformers — Part 3: Class 2 and Class 3 Transformers, UL 5085-3.

All other types X2 X

Connections (jumper wire)

Cable and wiring X

'Only opening of one pin at any one time.

2 Short-circuit each pin in turn with every other pin; only two pins at a time.

Table 27.1 Continued on Next Page
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Table 27.1 Continued

Component type Short Open' Remarks

3 For discrete or integrated thyristor type devices such as Triacs and SCRs, fault conditions shall include short circuit of any
terminals with the third terminal open-circuited. The effect of any full wave type of component, such as a Triac going into a half-
wave condition, either controlled or uncontrolled (thyristor or diode, respectively) shall be considered.

4 The short circuit of any two adjacent terminals and the short circuiting of:
a) Each terminal to the IC-supply, when applicable at the IC; and

b) Each terminal to the IC-ground, when applicable at the IC.

5 When optoc isolation voltage

of 5000 V, the|shorting between the input and output pins is not considered.

27.4 A circit analysis made to assess the performance of individual components-under a fault condition
rather than afctually creating the fault to determine its effect also meets the intent' of the requfrements. The
effect resulting from the failure on the control and also on the end use product'is to be stat¢d. Results of
the Failure Effect Mode Analysis (FEMA) indicating operation outside the intended paraineters of the
control’'s nofmal operation (for example, input power exceeding the“appliance branch-circuit rating,
component temperatures exceeding specified limits, or the inability to recognize required evegnts) are to be
subjected to the Abnormal Operation Test requirements, Section 55¢with each fault applied independently
(single-fault ¢onditions).

27.5 The FHailure Effect Mode Analysis (FMEA) is to bexconducted as described in the Procedure for
Preparing/Pdrforming a Failure Mode, Effects and Criticality Analysis, Military Specification Number 1629.

27.6 The dévice or component shall be consideregd-critical if a failure results in one of the following:
a) The risk of fire, electric shock and injury; or

b) Thé need of protective function(in'the control to prevent risk of fire, electric shock and injury.
28 Overhepting Protection

28.1 The rgquirements in(this Section are applicable to an air-type corn popper, bacon-Hroiler, broiler,
toaster-oven| toaster oven/broiler and table stove, or an appliance provided with an enclosdire complying
with 6.6. These requitements are in addition to or modify the applicable requirements in Overcurrent
and/or Over{Temperature Protection, Section 19; Automatic Controls and Control Circuitd, Section 24;
Electromechgnicalhand Electronic Controls, Section 25; and Component Switches and Control Devices,
Section 60.

28.2 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.

Exception: A temperature-limiting device is not required if, with all thermally responsive devices short-
circuited, the results of all appropriate abnormal tests in Abnormal Operation Test, Section 55, are
acceptable.

28.3 A limiting device shall be any one-time device or manual-reset thermostat, inaccessible to the user,
(see 6.13 — 6.16) that performs its intended function when tested according to these requirements.

28.4 A single-operation thermostat or a manual-reset thermostat that is provided as the temperature-
limiting device shall comply with the applicable requirements for Single-Operation Devices in the Standard
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for Temperature-Indicating and -Regulating Equipment, UL 873. Compliance with the Standard for
Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and/or the applicable Part 2
standard from the UL 60730 series fulfills these requirements.

Exception: See 28.6.

28.5 A thermal cutoff that is provided as a temperature-limiting device shall comply with the applicable
requirements in the Standard for Thermal-Links — Requirements and Application Guide, UL 60691.

Exception: See 28.6.

28.6 A thermostatorthermatcutoffrneednot uunlp:_y witha apcu;f;b |c\.|u;|c|||C| tHn-the-standard indicated

in 28.4 and 28.5, respectfully, if the requirement:

a) Invplves a feature or characteristic not needed in the application of the|component in the

produgt; or

b) Is spperseded by a requirement in this Standard.

29 Spacings

29.1 Excepl as noted in 29.2 and 29.3, the spacings in an appliance shall be in accordan
29.1 and Table 29.2.

ce with Table

29.2 The spacings specified in Table 29.1 and Table 29.2, do not apply to the inherent gpacings of a
component part of an appliance. Such spacings are judged under the requirements for the gomponent in

question.

Minimum acceptable spacings at field-wiring terminals

Table 29.1

Through air Over the purface

Parts involved inch (mm) inch (mm)
Between live pgrts of opposite polarity; and between a live
part and a dead metal part, otherthan the enclosure, which 1/4 (6.4) 3/8 (9.5)
may be groundg¢d
Between a live part and.the enclosure 1/2 (12.7) 1/2 (12.7)
NOTES:
1) These spacings'do not app h spacingk are to be
judged under Table 29.2.
2) Applies to the sum of the spacings involved where an isolated dead part is interposed.
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Table 29.2

Minimum acceptable spacings through air or over the surface at points other than field-wiring

terminals or inside motors

Parts involved

Inches

(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

116

(1.6)

NOTES:

conditions and

under all conditions of handling.

1) If an uninsulated live part is not rigidly supported, or if a movable dead metal part is in proximity to an uninsulated live part, the
construction shall be such that at lest the minimum acceptable spacing of 1/16 inch (1.6 mm) is maintained under all operating

2) If exact cent
spacing of 3/64

inch (1.2 mm) in one location is acceptable.

ering of the cold pin of a sheathed-type heating element is required to maintain the 1/16-inch (1 .6-m||n) spacing, a

29.3 The ¢
Electrical M4

294 At clo

chines — General Requirements, UL 1004-1.

mounted in

sed-in points only, such as the screw-and-washer construgtion of an insul
etal, a spacing of 3/64 inch (1.2 mm) is acceptable in an appliance. Within

pacings within a motor shall comply with the requirements in the\Standard for Rotating

ated terminal
a thermostat,

except at contacts, 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 consfruction is to be such that the spacings will be maintained permanently.

29.5 Exce

as noted in 29.6, an insulating liner or bagrier of fiber or similar material em
spacings wollld otherwise be unacceptable shall not beless than 0.032 inch (0.8 mm) thick a
located or of such material that it cannot be adversely:affected by arcing, except that the fibe
0.016 inch (4.4 mm) thick may be used in conjungtion with an air spacing of not less than 50

spacing requiired for air alone.

29.6 Insula
appropriate

29.7 Unles
of mica shall

roperties.

be 0.010 inch (0.25 mm) or thicker.

30 Spacings On Printed-Wiring Boards

30.1 As an

ployed where
hd shall be so
not less than
bercent of the

ing material having a thickness less than specified in 29.5, may be used if it is equivalent in

5 protected from mechanical abuse during assembly and functioning of an applignce, a barrier

alternative to the spacing requirements of , a printed-wiring board with spacjngs between
opposite polarity’circuits (other than a low-voltage circuit) less than those required is accept

pble provided

that the spac

ings:

a) Are located on a portion of the printed wiring board provided with a conformal coating that
complies with the requirements in the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C, and the dielectric voltage-withstand test described in Dielectric
Voltage-Withstand Test, Section 44;

b) Are located on the load side of a resistor such that a short circuit from the load side of the
resistor to the other side of the line does not result in the resistor power dissipation exceeding the
resistor wattage rating;

c) Comply with the spacing requirements in the Standard for Solid-State Controls for Appliances,
UL 244A. Compliance with the Standard for Automatic Electrical Controls — Part 1: General
Requirements, UL 60730-1, and/or the applicable Part 2 standard from the UL 60730 series fulfills

these

requirements; or
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d) Comply with the spacing requirements in the Standard for Insulation Coordination Including
Clearances and Creepage Distances for Electrical Equipment, UL 840. The spacing requirements
of UL 840 shall not be used for field wiring terminals and spacings to a dead metal enclosure.

30.2 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 guid

elines shall be used:

a) A household electric cooking appliance is to be categorized as Overvoltage Category Il, see
Table 26.1;

b) The applicable Material Group per Table 26.2;

c) The Pollution Degree shall be Pollution Degree 2, see Table 26.3; 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 inH)UL 796 then it shall be
determined to provide a CTl of 175.
30.3 In ordgr to apply Clearance B (controlled overvoltage) clearanges, control of overvoliage shall be
achieved by providing an overvoltage device or system as an integral part of the product.|This voltage
limiting devicg or system shall comply with the Standard for Surge Protective Devices, UL 1449.
31 Grounding
31.1 In an gppliance intended for permanent connection to the power supply by a metal-entlosed wiring
system (such| as rigid metal conduit or armored cable), all exposed dead metal parts and a|l dead metal
parts inside [the enclosure that are exposed\t0 contact during any servicing operatign (including

maintenance
point at which

31.2 In an
metal-enclos

a) An

b) All
contag
energ

and repair) and that are likely o become energized shall be conductively con
the cable armor, conduit, andithe like, is attached to the appliance.

ppliance intended for permanent connection to the power supply by means
d wiring system (such as non-metallic-sheathed cable):

bquipment-grodnding terminal or lead shall be provided (see 10.1.2.13 and 10.1

nected to the

other than a

2.14); and

pxposed dead metal parts and all dead metal parts inside the enclosure that ar|
t during any servicing operation (including maintenance and repair) that are like
zed shall be conductively connected to such terminal or lead.

e exposed to
ly to become

31.3 On a

ord-connected appiiance wWhere grounding 1S required or provided, the flexi

include a grounding conductor that shall be:

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

le cord shall

c) Connected to the enclosure of the appliance by means of a screw not likely to be removed
during ordinary servicing, or by other equivalent means. Solder alone is not acceptable for making
this connection.

31.4 All exposed dead metal parts of a cord-connected appliance that is equipped with a grounding
conductor, and all dead metal parts within the enclosure that are exposed to contact during any user
servicing and are likely to become energized, shall be conductively connected to the grounding conductor
of the power-supply cord.
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31.5 A separable connecting device provided with a grounding connection shall be such that the
appliance grounding connection is made before connection to, and broken after disconnection from the
supply circuit.

Exception: This requirement does not apply to an interlocked plug, receptacle, and connector that is not
energized when the appliance grounding connection is made.

31.6 A cord-connected appliance that is intended for more than occasional outdoor use, a motor-driven
spit, outdoor electric grill, food smoker, or similar device intended for outdoor use shall comply with either

of the following:

a) The appliance shall be double insulated; or

b) Th
condd
67.14

Grounding shall not be used if the product is marked as being provided with double insulation.

31.7 A corg-connected two-wire appliance intended to operate at a<nominal potential o

similarly any
with 31.3, ur

marked to indlicate that it is to be connected only to a 120/240-V circuit with a grounded neutr

31.8 The resistance shall not be more than 0.1 ohm between any point required to be

mentioned in

a) Tk

permanent electrical connection; or

b) Th

31.9 Withr
resistance of
between the
(in V) by the
the largest @
properly con

32 Pressu

e appliance shall have provision for grounding dead metal parts in the form o
ctor in the cord and a grounding type of attachment plug, in accordance, with 3

).

other potential within the 220 — 250 V range) shall have’provision for grounding i
less the marked rating on the appliance is 120/24Q V' or unless the appliancs

31.4, and:

e equipment-grounding conductor ¢terminal in the case of an appliance

b point to which the grounding!eonductor of the power-supply cord is connected.

bference to 31.8, the resistance shall be determined by any convenient method.
greater than 0.1 ohm.is indicated, then either a direct or alternating current is
points in question, the resistance (in ohms) computed by dividing the resultan
current (in A), The value of the current is to be 30 Amps, which is equal to the cU
vercurrent protective device anticipated in a branch circuit to which the appl
hected.

e Vessels and Parts Subject to Pressure

f a grounding
41.3 (see also

f 240 V (and
n accordance
is otherwise
al.

grounded, as

intended for

However, if a
to be passed
voltage drop
rrent rating of
jance can be

32.1

Except as noted in 32.2, 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?) 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 32.3.

32.2 If a pressure vessel, because of its application, is not covered under the inspection procedures of
the ASME code, it shall be designed and constructed so that it complies with the requirements in 32.3.

32.3 Except as noted in 32.4 and 32.5, a part that is subject to air or vapor pressure (including the vapor
pressure in a vessel containing only a superheated fluid) during normal or abnormal operation shall
withstand without bursting or leaking a pressure equal to the highest of the following that is applicable:
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a) Five times the pressure corresponding to the maximum setting of a pressure-reducing valve
provided as part of the assembly, but no more than five times the marked maximum supply
pressure from an external source and no more than five times the pressure setting of a pressure-
relief device provided as part of the assembly.

b) Five times the marked maximum supply pressure from an external source, except as provided in

(a).

c) Five times the pressure setting of a pressure-relief device provided as part of the assembly.

d) Five times the maximum pressure that can be developed by an air compressor that is part of the
assembly, unless the pressure is limited by a pressure-relief device in accordance with (a).

e) Fivé times the working pressure marked on the part.

324 Atest
study and an
material and
fittings might

325 Apres
comply with t
that to which

326 If ate
samples of th
waterastoe
to the specifi
either sample

32.7 Leakage at a gasket during the hydrostatic-pressure test is not unacceptable unless

pressure 40 (

32.8 A mea
in the event o

32.9 PressU
pressure-relig

32.10 Thers

need not be performed to determine whether a part complies with the requirem
alysis indicate that the strength of the part is adequate for the purpose as g
Himensions — for example, copper or steel pipe of standard size and ‘provided
be considered to have adequate strength.

sure vessel bearing the ASME code inspection symbol ("H*"M", "S", or "U") is ¢
ne requirement in 32.3, if the vessel is marked with a value of working pressure
t is subject during normal or abnormal operation.

5t is necessary to determine whether a part:complies with the requirement
e part are to be subjected to a hydrostatic-pressure test. Each sample is to
clude air and is to be connected to a hydraulic pump. The pressure is to be rais
bd test value and is to be held at thatValue for 1 minute. The results are not
bursts or leaks, except as indicatedin32.7.

ercent or less of the required-test value.

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

re-relief devices (see 32.15), fusible plugs, soldered joints, nonmetallic tub
f means-Or the equivalent may be employed to comply with the requirements in |

shall.be no shut-off valve between the pressure-relief means and the parts that

ent in 32.3, if
result of its
vith standard

onsidered to
not less than

in 32.3, two
be filled with
sed gradually
acceptable if

t occurs at a

be generated

ng, or other

p2.8.

it is intended

to protect.

32.11

A vessel having an inside diameter of more than 3 inches (76.2 mm) and subject to air or steam

pressure generated or stored within the appliance shall be protected by a pressure-relief device.

32.12 The start-to-discharge pressure setting of the pressure-relief device shall not be higher than the
working pressure marked on the vessel. The discharge rate of the device shall acceptably relieve the

pressure.

32.13 A pressure-relief device shall comply with all four of the following:

a) Shall be connected as close as possible to the pressure vessel or parts of the system that it is

intend

ed to protect;


https://ulnorm.com/api/?name=UL 1026 2023.pdf

SEPTEMBER 29, 2023

UL 1026

53

b) Shall be installed so that it is readily accessible for inspection and repair and cannot be readily
rendered inoperative;

c) Shall have its discharge opening located and directed so that the risk of scalding is reduced to a
minimum; and

d) Shall have its discharge opening located and directed so that operation of the device does not
deposit moisture on bare live parts or on insulation or components affected detrimentally by
moisture.

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

3215 A pr
intended to r

32.16 Whe
vessel shall
the pressurg
operation.

33 Protect

33.1 Mater
acceptable fq

33.2 Anen
risk of injury

Exception N
working func

Exception N
illustrated in |

33.3 Comp

pssure-relief device is considered to be a pressure-actuated valve or‘rup
blieve excessive pressures automatically.

e a pressure relief device is required, the control responsible for limiting the p
pe capable of performing under rated load for 100,000 cycles of operation and
from exceeding 90 percent of the relief device setting. under any conditi

on Against Personal Injury

als employed in the construction of an appliance'to protect against personal i
r the particular use. See 6.1 and 6.5.

closure, a frame, a guard, a handle, or:the like shall not be sufficiently sharp t
o persons during normal maintenarneg/and use.

D. 1:
fion.

This requirement does not apply to a part or portion of a part needed

. 2: This requirement does not apply to a part or portion of a part inaccessiblé
Fiqure 6.2.

iance with..the requirement of 33.2, is determined by applying the test

equipment, and acceptance criteria described in the Standard for Tests for Sharpness

Equipment, |

33.4 Therd

L 1439

Ieéase mechanism for detachable handles shall be:

ture member

essure in the

shall prevent

bn of normal

njury shall be

Db constitute a

to perform a

b fo the probe

procedures,
of Edges on

a) Located and/or guarded so that inadvertent detachment of the handle does not occur during
normal use of the appliance; and

b) Constructed so that complete and proper engagement of the handle is made evident to the user
during the operation of attaching the handle.

33.5 A glass window or door that can be subject to contact by the user during use and routine
maintenance of the appliance shall withstand the impact described in 50.1, or shall be constructed of glass
that cracks or breaks as described in 50.1.

33.6 The handles of a slow cooker shall comply with the Handle Impact Test for Slow Cookers, Section
51, and the Handle Strength Test for Slow Cookers, Section 58.
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Exception: Ceramic, metallic, or glass integral handles of the removable cooking vessel of a slow cooker
are not required to comply with Sections 51 and 58.

33.7 The battery compartment of an appliance or any accessory, such as a wireless 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 (1.25 in) maximum with a diameter greater than its height.

Exception: Not applicable to an appliance intended only to be mounted above a countertop.

33.8 Thera
Section 54A.

cks of o toaster oven or toaster oven/hrailer shall camnlv with the Oven Rack |
Py

oading Test,

34 GroundiFault, Arc-Fault, and Leakage Current Detectors/Interrupters

Fault Circuit-
ing near the
ery month to

34.1 Ground-fault circuit-interrupters (GFCI) shall comply with the Standard for Ground-
Interrupters, JL 943. The following statement, or equivalent, shall be included as a marK
GFCl, or as @n instruction in the manual: "Press the TEST button (then*RESET button) ey
assure propef operation."

r Appliance-
e for a GFCI

34.2 Appliapce-leakage-current interrupters (ALCI) shall camply with the Standard fo
Leakage-Curfent Interrupters, UL 943B. An ALCI is not considered an acceptable substitut
when a GFCl|is required by the National Electrical Code, NFPA 70.

34.3 Equipn
and Relaying
Interrupters, |

34.4 Arc-fal
UL 1699.

34.5 Leakage-current detector-interrupters (LCDI) and any shielded cord between th

appliance sha

34.6 An arc
equipment he
plug or locate

nent ground-fault protective devices shall comply with the Standard for Ground-H
Equipment, UL 1053, and applicablerequirements of the Standard for Ground-
JL 943.

It circuit-interrupters (AFCI)shall comply with the Standard for Arc-Fault Circuit

Il comply with Standard for Arc-Fault Circuit-Interrupters, UL 1699.

Lfault circuit~interrupter (AFCI) or leakage-current detector-interrupter (LCDI), W
ving a power supply cord and plug, shall be installed as an integral part of th
d in thexsupply cord within 4 inches (102 mm) of the attachment plug.

A faor el

34.7 Arc fad

ault Sensing
Fault Circuit-

HInterrupters,

D

LCDI and

-

hen used on
p attachment

I+ o ball iaakhid LU 1200 % ‘o raoiiie
1 mn L TUJY O TOYUITT

ype arc-fault

+. fion 4 UHE +h PN H kil
IEUTICLUUIT 1T oty ofia moiuus uic apyniuvduic U v 1CO U TUTn UUTU

circuit-interrupters.

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

34.8 An arc-fault circuit-interrupter AFCI or leakage-current detector-interrupter LCDI provided as part of
an appliance intended for outdoor use shall comply with the applicable outdoor use requirements of this
end product Standard.
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35 Surge Protective Device

35.  When required by this end product Standard, or when provided as part of an end product, a device
providing surge protection or transient suppression shall comply with the Standard for Surge Protective
Devices, UL 1449.

PERFORMANCE
36 General

36.1 The performance of an appllance shaII be |nvest|gated by subJectmg the requwed number of
samples to 3 abte-tes v - v v v eqtests shall be
conducted i -current tests
shall be first

the order in which they are presented here. Samples employed for Ieakage
ested for leakage prior to employing the samples for other tests.

37 Power Input Test

37.1 The ppwer input to an appliance shall not be more than 105 percent-of jits marked ratin

0.

37.2 To defermine whether an appliance complies with the requirement in 37.1, the power|input is to be

measured w

normal operg

th the appliance at normal operating temperature under full-load conditions (
tion) and while connected to a supply circuit adjusted to be the highest of the fol

f required for
owing:

a) The marked voltage rating; or
b) The highest voltage of the applicable range ofwoltages specified in 66.1, if the marked voltage is
withinl one of the voltage ranges indicated in-66.1.
If an appliange employs a nonmetallic element (such as carbon), the power input is to be determined for
an unused element.
38 Leakagg Current Tests

38.1 Thelg
tested in acc

akage current of @ ¢ord-connected appliance rated for a nominal 120-V or 240-\
brdance with 38.3 — 38.8, shall not be more than:

supply when

a) 0.9 mA for afivungrounded (2-wire) appliance;

b) 0.9 mA fora grounded (3-wire) appliance that is easily carried or conveyed by hand; and

Lo on N o araraded (2 aaiea )l rermaananthe Bna tadl P
AL NLAA BIUUIIUUU \\) V\IIIU} pUIIIIGIIUIILIy Lurmicuicu appyndarive,

c) 0.1 d 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.

of—&a—C€o

Exception: The leakage current of an appliance incorporating a sheath type heating element, when
measured in accordance with 38.3 — 38.8, 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.

38.2 Leakage current refers to all currents, including capacity coupled currents, which may be conveyed
between exposed conductive surfaces of an appliance and ground or other exposed conductive surfaces
of an appliance.
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38.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible and from one surface to another where simultaneously accessible. Parts
are considered to be exposed surfaces unless guarded by an enclosure considered acceptable for
protection against electric shock as defined in 6.1 — 6.16. Surfaces are considered to be simultaneously
accessible when they can be readily contacted by one or both hands of a person at the same time. These
measurements do not apply to terminals operating at voltages which do not present a risk of electric
shock.

38.4 If a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using a metal foil with an area of 10 by 20 cm in contact with the
surface. Where the surface is less than 10 by 20 cm, the metal foil is to be the same size as the surface.
The metal foilis not to remain in place long enough to affect the temperature of the appliance.

38.5 A heajed surface of insulating material is to be investigated concerning the leakage current
available fronp the use of metal utensils.

38.6 The measurement circuit for leakage current is to be shown in Figure 38.1. The ideal measurement
instrument is [defined in (a) — (d). The meter which is actually used for a measurement need|only indicate
the same numnerical value for a particular measurement as would the-deal instrument. The meter used
need 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 capacitance of
0.15 pF.

b) Thg meter is to indicate 1.11 times the average 6f the full-wave rectified composite wave-form of
voltage across the resistor or current through the-resistor.

c) Over a frequency range of 0 — 100.kHz, the measurement circuitry is to have|a frequency
respomse (ratio of indicated to actual yalue of current) that is equal to the ratio of the impedance of
1500 ¢hm resistor shunted by a 0.15_yF capacitor to 1500 ohms. At an indication of 0.5 or 0.75 mA,
the mg¢asurement is to have an erroer 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 tg another, the
meterl|is to be connected-between the accessible parts and the grounded supply conduictor.
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Figure 38.1

Leakage-current measurement circuit

GR

PRODUCT

SAEED=

S1 % INSULATING
— TABLE
GROUNDED SUPPLY CONDUCTOR BN
Appliance intended for connection to a 120-V power supply, as illustrated above.
- S2 PRODUCT METER
$ 120V B _] A
2407 < @ ===
‘ 120V L —
= GR
S1 = | |[NsuaTinG
TABLE
74
GROUNDED SUPPLY CONDUCTOR BN
2-wire appliarjce intended for connection to a 3—wire, grounded neutral power supply, as illustrated aboye.
o — S2 GR
— [_(Q l—! / PRODUCT METER
$ 120V ) + __é___
240V < St | ] @ é ) S———
‘ 120V (0] —
- 'L cg'é
= = | |INsuLaTinG
TABLE
Z
GROUNDED SUPPLY CONDUCTOR B N

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

NOTES -

A — Probe with shielded lead.

B — Separated and used as clip when measuring currents from one part of appliance to another.

LC300N
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38.7 A sample of the appliance is to be tested for leakage current starting with the "as received"
condition with all its switches and thermostats closed, but its grounding conductor, if any, open at the
attachment plug. The "as received" condition being without prior energization, except as may occur as part
of the production line testing. The supply voltages are to be 120 to 240 V. The test sequence, with
reference to the measuring circuit (Figure 38.1), is to be as follows:

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

b) Switch S1 is then to be closed, energizing the appliance, and within a period of 5 seconds, the
leakage current is to be measured using both positions of switch S2, and with the appliance
operated at the maximum heat setting of controls.

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

c) Lea
Both
be ob
heat s
stabili
Upon

kage current is to be monitored until thermal stabilization under the maximum hg
ositions of switch S2 are to be used. The equivalent of thermal stabilization lis ¢
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
bvidence of stabilizing readings, monitoring periods may be increased.

d) If th
the lea

e appliance employs a single pole switch, monitoring of |leakage current is to ¢ontinue until

kage current stabilizes or decreases after the appliance,is-turned off.

38.8 Norma
38.7, without
tests may be

ly a sample will be carried through the complete.leakage current test program &
interruption for other tests. With the concurrence of those concerned, the lea
nterrupted for the purpose of conducting other hondestructive tests.

39 Operational Tests

39.1 Operaf
of fire, electriq

39.2 In con
cleaning, ma
foreseeable 4

40 Calibrat
40.1

Ovens

40.1.1 The

ion of an appliance while simulating anticipated conditions of use shall not incr
shock, or injury to persons.

ducting the test, the canditions mentioned in the manufacturer's instructio
ntenance, and the use-of accessories may be included or omitted to simulat
ctions of the user;

on of Probe-Type Temperature Controls Tests

maximum temperature in the center of an oven shall not be higher than 300°C (

s covered by

kage current

ease the risk

ns, including
b reasonably

72°F) either

before or after a probe-type control is dropped five times from a height of 3 feet (0.91 m) onto a hardwood

surface.

40.2 Other appliances

40.2.1

The maximum temperature at the center of the underside of the appliance cooking surface shall

not be higher than 300°C (572°F) either before or after a probe-type control is dropped in accordance with
40.2.2. The average of the maximum and minimum temperatures shall not be higher than 260°C (500°F)
either before or after the dropping.

40.2.2 Six samples of each control are to be calibrated, and the maximum or minimum temperature in
any case is to be the average of at least five temperature readings taken during the cycling of the control
after a stabilized cycling pattern has been established. After the initial calibration, each control, while still
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heated, is to be dropped five times from a height of 3 feet (0.91 m) onto a hardwood surface, following

which the control is to be recalibrated.
40.3 All appliances

40.3.1 The normal temperature test is to be conducted:

a) Employing the sample probe-type control that results in the highest center temperature before
the drop test, and also, employing the sample probe-type control that results in the highest center
temperature after the drop test, if that temperature is higher than the highest temperature obtained

before the drop test; or

b) Employing the sample probe-type control that results in the highest center temperature after the

drop fest, if that temperature is higher than the highest temperature obtained before
Howgyver, if the highest center temperature is obtained before the drop test, @‘'samp
control that is calibrated to provide the highest center temperature is to be employed.

41 Normal|Temperature Test

41.1 General

41.1.1  An appliance, when tested under the conditions described in Section 41, shall cq

three of the fpllowing conditions:

a) The appliance shall not attain at any point a temperature that constitutes a risk

damages any materials employed in the appliance;

b) At pny time during the test — other than @s*indicated in 41.1.2 and 41.1.3 — tempe

specific points shall not be greater than indicated in Table 41.1; and

c) The appliance shall comply with\the requirement in 6.1.

Table 41.1

Maximum acceptable temperature rises

the drop test.
le probe-type

mply with all

of fire or that

ature rises at

8. Class 105 insulation systems on winding of relays or solenoids and the like:

Materials and component parts °C (°F)
1. Any point within a terminalbox or wiring compartment of a permanently connected
appliance in which field-installed conductors are to be connected (including such 35 (63)
conductors thgmselves)unless the appliance is marked in accordance with 67.12
2. Any point or| a surface adjacent to a permanently connected appliance or wall-
mounted or unbdereabinretmeounted-cord-cennected-appliancerincludingthe-surface &5 (117)
on which the appliance is mounted, and specified points on test surfaces and
enclosures at designated clearances from the appliance
3. Any point on a surface of a wall-mounted or under-cabinet cord connected
appliance exposed to casual contact except for surfaces that are intended for contact e e
during normal operation of the appliance
4. Fuses 65 (117)
5. Fiber used as electrical insulation or as cord bushing 65 (117)
6. Wood or other combustible material which is part of a heating appliance 65 (117)
7. Cotton or rayon braiding of flexible cord 65 (117)

Table 41.1 Continued on Next Page
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Table 41.1 Continued

Materials and component parts °C (°F)
Thermocouple method 65 (117)
Resistance method 85 (153)
9. Class A insulation systems on coil windings of d-c and universal motors®:
a) In open motors:
Thermocouple method 65 (117)
Resistance method 75 (135)
b) In totally enclosed motors:
Thermgcouple method 70 (126)
Resistgnce method 80 (144)
10. Class A insfilation systems on coil windings of a-c motors (not including universal
motors) and on|vibrator coils — thermocouple or resistance method?
a) In open motors and on vibrator coils 75 (135)
b) In totally fenclosed motors 80 (144)
11. Class 130 ipsulation systems on windings of relays, solenoids, or the like:
Thermocouple method? 85 (153)
Resistance|method 105 (189)
12. Class B insfilation systems on coil windings of d-c and universal motors?
a) In open motors:
Thermdcouple method 85 (153)
Resistgnce method 95 (171)
b) In totally fenclosed motors:
Thermgcouple method 90 (162)
Resistdnce method 100 (180)
13. Class B instilation systems on coil winding/of,a-c motors (not including universal
motors) and on|vibrator coils — thermocouple orfesistance method?
a) In open motors and on vibrator coils 95 171)
b) In totally enclosed motors 100 (180)
14. Phenolic composition used.as.electrical insulation or where deterioration would
result in a risk df fire, electri¢ 8hock, or injury to persons® 125 (225)
15. Points ons rface supporting a cord-connected appliance other than wall-mounted 100 (180)
or under-cabingt
16. Points on agljacent surfaces of test corner for counter-top appliances 100 (180)
17. Flatiron or appliance plug face 175 (315)
18. Insulated wire or cord 25°C less thanits | (77°F less thanits
temperature temperature
rating® rating®)
19. Sealing compound d d
a) Copper tinned or bare strands:
1) Less than 0.015 inch (0.38 mm) in diameter 125 (225)
2)0.015 inch (0.38 mm) diameter and larger 175 (315)
b) Nickel, gold or silver platings, or combinations of those platings over copper 205 (405)
conductors

Table 41.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 1026 2023.pdf

SEPTEMBER 29, 2023

UL 1026

61

Table 41.1 Continued

Materials and component parts °C (°F)
20. Termination of copper conductor and pressure terminal connector without being 125 (225)
nickel-coated or otherwise acceptably protected

@See41.1.12 and 41.1.13.

® 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 protected by supplementary insulation (such as braid, wrap, tape, or close-fitting tubing)
which is appropriate for the temperature and the type of insulation involved.

4 Unless a thermosetting material, the maximum sealing compound temperature, when corrected to a 25°C (77°F) ambient

temperature, id
by Ring-and-B

€ Maximum ter
Surface" and t

high, see 67.22.

15°C (27°F) less than the softening point of the compound as determined by the Test Method for.Sd
bll Apparatus, ASTM E28.

hperature shall not exceed the temperature specified in Table 42.1, unless appliance is marked'CAL
emperature rise does not exceed 100°C (180°F). Such marking shall be in letters not less than 3/32 i

ftening Point

TION — Hot
hch (2.4 mm)

41.1.2 Initig
and 41.1.3, if

| temperature transients may be in excess of the temperature limits specified
the duration and extent of the excursion do not result in risk offire or electric sh

41.1.3 Tem
specified in T

41.1.4 Al Vv
but a test m

peratures are to be measured during preheat modes—Temperature rises not ex
able 41.1, by more than 20 percent are acceptablel

alues in Table 41.1, are based on an assumed ambient (room) temperature of
By be conducted at any ambient temperature within the range of 10 — 40°C

However, if {he operation of an automatic thermal .control during the test limits the tempe

observation,

41.1.5 Duri
part of a grill-

4116 Ags
shall not beg
of an acceler

41.1.7 The
test, is to be
subjected du
be operated

no temperature higher than 25°C (7.7¢F) plus the specified maximum rise is acce

ng intended operation, the temperature of the fat, oil, or grease in the drip pan
type broiler shall be less than the flash point of the fat.

sket that is depended upon to prevent the entrance of water into an appliance d
pme hard or brittlesshall not crack, and shall show no other signs of deteriorati
ated-aging testinwhich the gasket is subjected to elevated temperatures.

temperature-to which the gasket is subjected during the test, as well as the d

determined in accordance with the material of the gasket, the temperature
ring operation, and other conditions of the particular application. Usually the a
Hryrand for a period of 240 hours.

in Table 41.1
bck.

eeding those

25°C (77°F),
50 — 104°F).
ratures under
ptable.

or equivalent

iring cleaning
bn as a result

uration of the
to which it is
ppliance is to

41.1.8 Following the accelerated aging, the sample is to be immersed, tested, and examined for the
entrance of water.

41.1.9 Temperatures are to be measured by thermocouples consisting of wires no larger than 24 AWG
(0.21 mm?) and no smaller than 30 AWG (0.05 mm?), except that a coil temperature may be determined by
the change-of-resistance method if the coil is inaccessible for mounting thermocouples. When
thermocouples are used in determining temperatures in electrical equipment, it is standard practice to
employ thermocouples consisting of 30 AWG iron and constantan wire and a potentiometer-type
instrument, and such equipment is to be used whenever referee temperature measurements by
thermocouples are necessary. The thermocouple wire is to conform with the requirements for Special
Tolerances thermocouples as listed in the Tolerances on Initial Values of EMF versus Temperature tables
in the Standard Specification and Temperature-Electromotive Force (emf) Tables for Standardized
Thermocouples, ANSI/ASTM E230/E230M. The thermocouples and related instruments are to be
accurate and calibrated in accordance with good laboratory practice.
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41.1.9.1 If the magnetic field of an induction heating appliance unduly influences the results, the
temperature rises can be determined using non-iron type thermocouple or using platinum resistances with
twisted connecting wires or any equivalent means.

41.1.10 For tests that are to be continued until constant temperatures are attained, thermal equilibrium is
considered to exist only if three successive readings indicate no change when taken at the conclusion of
each of three consecutive equal intervals of time, the duration of each interval being whichever of the

following is longer:

a)bm

inutes; or

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

41.1.11 A th
thermal contd
good thermal
surface is inv

41.1.12 Usl
mounted on
example, a ¢
than 1/32 incl
to be used. R
than a unive
conductor.

41.1.13 At a point on the surface of a coil where the“temperature is affected by an exter

heat, the ten
specified in T
measured by
coil wrap doeg
of the coil ma

ermocouple junction and adjacent thermocouple lead wire are to be securely
ct with the surface of the material whose temperature is being measured. In
contact will result from securely taping or cementing the thermocouple/in place
blved, brazing or soldering the thermocouple to the metal may be necessary.

ally, the temperature of a coil or winding is to be measured\by means of th
the outside of the coil wrap. If the coil is inaccessible ‘for“mounting thermg
bil immersed in sealing compound) or if the coil wrap-ineludes thermal insula
n (0.8 mm) of cotton, paper, rayon, or similar insulation; the change-of-resistan
or the thermocouple-measured temperature of a<coil’of an alternating-current
sal motor) the thermocouple is to be mounted.on the integrally applied insy

perature rise measured by meanscof a thermocouple may be higher — by
able 41.2 — than the maximum indicated in Table 41.1, provided that the tem
the change-of-resistance method’does not exceed the values indicated in Tabl
5 not exceed its temperature-limitation by radiation from an external source, the
y be measured by meangs-of'a thermocouple on the integral insulation of the coil

Table 41.2
Additional thermocouple temperature rise

held in good
most cases,
but, if a metal

ermocouples
couples (for
ion, or more
ce method is
motor (other
lation of the

hal source of

the amount
perature rise
e 41.1. If the
temperature
conductors.

Additional thermocouple rise
Iten) in Table.41.1 °C (°F)
Item 8 15 (27)
Iltem 10(a) 5 9y
ltem 12(a) 20 (36)
Iltem 13(a) 10 (18)

41.1.14 To determine whether an appliance complies with the requirements in 41.1.1, the appliance is to
be operated continuously until constant temperatures have been reached. The test voltage is to be the

highest of the

following:

a) The marked voltage rating; or

b) The highest voltage of the applicable range of voltages specified in 66.1, if the marked voltage is

within

one of the voltage ranges indicated in 66.1.
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41.1.15 Unless a particular voltage or other test condition is specified in 41.2.1.1 — 41.2.7.1, the test
voltage specified in 41.1.14, is to be increased, if necessary, to cause the wattage input to the appliance to
be equal to the wattage rating marked on the appliance.

41.1.16 If an appliance employs a motor in addition to a heating element, the voltage applied to an
integrally connected motor is to be the test voltage as specified in 41.1.14. A motor supplied from a
separate circuit is to be connected to a test voltage derived from its marked rated voltage in accordance
with 41.1.14.

41.1.17 In conducting a test to determine whether an appliance complies with the temperature
requirements, it is to be mounted or supported as in service and tested under conditions approximating
those of intended operation, except as otherwise noted. Temperatures are to be abserved on nearby
surfaces, on[the supporting surface, at points of support, on attachment plugs, and at other,points as may
be necessary, including building wiring which may be located adjacent to or behind a permangntly installed
appliance.

41.1.18 A dounter-type appliance is to be tested in a test corner with the appliance located
mm) away frpm the side and rear walls of the test corner. The 4 inch (100 mm) spacing is to
from the oufer-most extremity of the appliance. The test corner is to.consist of dull black-painted fir
plywood not Jess than 3/8 inch (9.5 mm) thick, having such width and height that the walls gxtend no less
than 2 feet (P.61 m) beyond the physical limits of the appliance. The Vertical walls are to meet at a right
angle.

4 inches (100
be measured

d convection
virtue of their

Exception Np. 1: Front- or side-loaded appliances (suchyas a toaster-oven, broiler, ar

per appliances (such as a table stove, food-warmer, and food tray), which by

one wall of the corner, and with 4 inches (102 mmi)’ maintained from the side of the appliang
corner wall.
Exception Ng¢. 2: An appliance intended.for outdoor use only is not required to be tested in a
41.1.19 A ¢ord-connected wall or under-cabinet mounted appliance is to be mounted o
cabinet bottgm of a test corner-eonsisting of dull black-painted fir plywood not less than 3/8

thick, having such a width @nd height that the walls extend not less than 2 feet (0.61

physical limits of the appliance. The vertical walls are to meet at a right angle. Unless marked
in 67.13, the|appliance is*to be placed as close to the corner wall as the construction will p

fom a counter
rectly against
e to the other

fest corner.

h one wall or
nch (9.5 mm)
) beyond the
as described
ermit, and an
ce is to be in
perature. The

cabinet bottdm isto be 12 inches (305 mm) deep, located 16 inches (406 mm) above the coulinter top. The
surface bene Tt i et

41.1.20 Thermocouples are to be mounted on wood surfaces using the method illustrated in Figure 41.1
or the equivalent. Starting in the corner, thermocouples are to be placed every 3 inches (76 mm) on each
surface (Figure Figure 41.2) so that a minimum area of 18 inches by 18 inches (457 mm by 457 mm) is
covered by the thermocouples on each surface.


https://ulnorm.com/api/?name=UL 1026 2023.pdf

64 UL 1026 SEPTEMBER 29, 2023

Figure 41.1

Method of mounting thermocouple

THERMOCOUPLE JUNCTION TOUCHING
PLANE OF TEST SURFACE

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

4 L,[x .

/l
SN
3/8 INCI;:Q.5mm)<3 7@%

S2926 STAPLE /\ \PLYWOOD WALL
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Figure 41.2
Thermocouple spacings
) ® = Thermocouples
X = Spacing, ‘37Inches (76mm)
S2927
41.1.21 An|appliance intended to be permanently connected to the power supply is to beg supported in

the intended
corner (vertid
mm) plywoo
physical limit
construction
occurs, exce
more than 6

cabinet mounted appliances intended to be permanently connected to the power supply, mo

as specified

manner on black-painted wood not less than 3/8 inch (9.5 mm) thick and is to b
al walls meeting at a right angle) formed by two black-painted, vertical sheets o
] having such width_and height that they extend not less than 2 feet (0.61 m
s of the appliance.sThe appliance is to be located as close to both walls of thg
permits, and it-is_.to be placed relative to the walls so that maximum heating
pt that it may, be’spaced away from the walls to preclude the wall temperatur
6°C (117°F)Nif the appliance is marked as described in 67.13. For wall-moun

n 414.49.

e located in a
f 3/8 inch (9.5
) beyond the
corner as its
y of the walls
bs from rising
ted or under-
inting is to be

41.1.22 Un

acte nthamyica indicatad 1n tha dacerintinn Af tha tact far o cnacifin annlig
S5S—OtHerWHSEe—HG tea—hH—HEe—aeSEHPpHoH—HO+—t t—or—a—SpPecHc—appHa

nce, a cord-

connected appliance is to be supported on two layers of white tissue paper on a softwood surface.

41.1.23 An automatic temperature-regulating or -limiting control or other protective device is to be
shunted out of the circuit, unless the control has been shown, in accordance with Table 60.1, to be rugged,
reliable, and unlikely to be defeated by the user. The control is considered unlikely to be defeated if tools
are required to gain access to the control, or a positive stop is incorporated in the control.

41.1.24 During the normal temperature test, a temperature-limiting device provided for overheating
protection shall not operate.

41.1.25 |If the construction of an appliance is such that cooking or heating of a liquid is a determining
factor in the temperature attained (such as in a slow cooker or food warmer), the intended duty of an
appliance is to be taken into consideration. Normal operating conditions cannot be obtained however, if
certain types of appliances are operated continuously and in a dry condition. Accordingly, in determining


https://ulnorm.com/api/?name=UL 1026 2023.pdf

66

UL 1026

SEPTEMBER 29, 2023

whether or not an appliance complies with the requirements in 41.1.1, actual service conditions or an
approximation thereof are to be employed. Unless otherwise specifically indicated below:

a) If the appliance is controlled by an adjustable thermostat, the thermostat is to be set to give
maximum temperatures; and

b) 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 stabilized.

41.1.26 An appliance that may either be opened or closed in actual service is to be tested both opened

and closed t(
open-front ta
the broiler co
the open facsg

41.1.27 Ext

determine which condition produces the higher operating temperature. In_th

mpartment, temperatures are to be measured on the horizontal supporting-surfa
of the appliance.

ernal thermal insulation, such as woven glass fiber or mineral woolis to be remg

heating applignce is installed in the test enclosure unless the material is bonded or permane

to the applian
other support
appliance.

41.1.28 Wh
test, the cloth
having what i
direction and
11 threads in

41.1.29 An
be preheated

ce. Rubber or other material similarly subjected to deterioration is to be remove
5 if the removal of the material is likely to result in higher temperatures being at

brever cheesecloth is mentioned in connection with either a temperature test or
is to be bleached cheese-cloth, running 14 —15 yd?/Ib (approximately 28 — 3
5 known to the trade as a "count of 32 x 28%= that is, for any inch square, 32 tt
28 threads in the other direction (for any centimeter square 13 threads in one
the other direction).

bppliance that is required to be*preheated as part of the temperature or abnorn
as follows:

a) In @ccordance with the manufacturer's instructions marked in a readily visible lo

applia

b) Ifn
for theg

Exception: A
preheating of|

nce; or

bt marked, the appliance is to be operated for 15 minutes at the temperature set
cooking portion of the test.

n appliance is not to be preheated if the manufacturer's instructions specificg
the.appliance is not necessary. See 69.8.

case of an

pletop broiler or the like where some cooking operation may be performed without a tray in

ce in front of

ved before a
ntly attached
l from feet or
ained on the

an abnormal

m?/kg), and
reads in one
direction and

nal tests is to
tation on the

ing specified

lly state that

41.1.30 Whenever hamburger is mentioned in connection with either a temperature or an abnormal test,
each hamburger is to consist of a mixture of 75 percent lean beef and 25 percent suet by weight ground
together twice in succession. A hamburger is to be 3/4 inch (19 mm) thick and have a 4 inch (102 mm)
diameter before cooking. The initial hamburger temperature is to be 4.4°C (40°F). A hamburger is
considered well done when a central internal temperature of 74°C (165°F) is attained on a centrally
located hamburger.

41.2 Specific test condition
41.2.1

General

41.2.1.1  For most of the common types of appliances, standardized conditions for the temperature tests
are givenin41.2.2.1-41.2.8.1.
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41.21.2

for each function are to be conducted as specified in 41.2.2.1 - 41.2.7.1.

41.2.2 Electrically-equipped barbecue units and grill-type broilers

41.2.2.1
55.2.4.2 and

67.8) the heat source is to be a fire of charcoal briquettes as follows:

In the case of a multi-functional appliance, such as a toaster oven/broiler, the appropriate tests

In the case of grill-type broiler, barbecue unit, or the like that is intended to burn solid fuel (see

a) In a circular fire box, a conical pile of fuel having a diameter 3/4 of that of the box, and a height
3/4 of that of the sides of the box, but not less than three briquettes high; or

b) In a rectangular fire box, a pyramidal pile of fuel having respective width and length 3/4 of those

of the

box, and a height 3/4 that of the sides of the box, but not less than three briquet

41.2.3 Brollers, ovens, and grills

41231 A
The cooking
loads of ham
for changing
be allowed f
temperature
maximum te
cooking cycl
grease tray.

41.2.3.2 An
then operatg
temperature

convection oven, broiler, grill, or a broiler/oven is to be preheated if‘accordance
tray or rack is to be loaded to 75 — 80 percent of its capacity with hamburger
purgers are to be cooked until well done. A 10-second interval\per hamburger is
loads. On an appliance that broils only on one side, a 5-second interval per h
pr turning the hamburgers at the middle of each cyele.If the appliance is

setting for hamburgers, the specified temperature is to be used for the test. C
mperature setting is to be used. Temperatures are\to be measured continuousl|
c. A maximum of 30 seconds is to be allowed\between hamburger loads fg

oven, convection oven, or a broiler/oven is to be preheated in accordance with
d while baking potatoes. The potatoges are to occupy 75 — 80 percent of the b
control setting is to be adjusted to maintain an oven chamber temperature of 2

or the tempe
(350°F) in a
0.6251b (0.1
terminated

41.24 Tab
41241 Th

of water. The
active part of

rature setting marked in a readily visible location on the appliance, but not les
y case. The potatoes are to;be standard baking potatoes each weighing bet
—0.283 kg). Temperatures‘are to be measured continuously during the test. Th
en the internal centertemperature of a centrally located potato is 99°C (210°F)

e stoves

e appliance’is to be operated continuously with each heating unit covered with
diameten of the bottom plane surface of a pan is to be equal to the outside di
the heating element with a plus tolerance on 1 inch (25.4 mm).

es high.

with 41.1.29.
5. A total of 3
to be allowed

burger is to

q‘m
arked with a

therwise, the
y during each
r emptying a

41.1.29, and
ake tray. The
04°C (400°F)
s than 177°C
wveen 0.375 —
e testis to be

h shallow pan
ameter of the

41.2.5 Toa

41.2.5.1

ster

A toaster, toaster oven, or toaster oven/broiler is to be operated first toasting a total of six slices

of bread with one slice of bread per cycle and then toasting a total of 24 slices of bread while loaded to its
maximum capacity. Between the two sets, a sufficient cool-down period is to be allowed for the appliance
to return to its ambient temperature. For each of the two tests, the bread is to be toasted to a medium
brown color as rapidly as the toaster will operate. The bread is to be commercially available white bread
weighing approximately 25 grams. A medium brown color is to be determined by use of the toast color
chart in Appendix A.

41.2.6 Warming trays and food warmers

41.2.6.1 Warming trays (receive only vessels on the heated surface) and food warmers (receive food
directly on the heated surface) are to be operated continuously with the thermostat set at the maximum-
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heat position and with the surface empty. If the thermostat cycles, the test is to be repeated with a vessel
containing water (minimum depth: 1 inch or 25 mm) placed on the heating surface over the thermostat.
The vessel normally consists of a 6-inch-diameter (152-mm) shallow pan.

41.2.7 Rotisseries

41.2.7.1 A rotisserie is to be operated continuously until thermal equilibrium is obtained. During the test,
the manufacturer's maximum recommended load, or if not specified, a 10 Ib (4.5 kg) steel weight as shown
in Figure 41.3, is to be employed. In the case of multiple spits, each spit is to be loaded with the
manufacturer's maximum recommended load or a total of 10 Ib (4.5 kg) distributed equally among the
spits.

41.2.8 Autc]matic bread makers

41.2.8.1 An|automatic bread maker is to be operated for two complete cycles making/the njaximum size
loaf of white|bread in accordance with the manufacturers instructions. The sécond cyclg is to begin
immediately gfter completion of the first cycle.

Figure 41.3

Load for rotisseries

\

SPITeC SETSCREW

)

L
S0912A

Dimension Inches (mm)
0] 7/32 (5.6)
W 3/4 (19)
L 3-3/82 (85.79)
D 4 (102)

@ Length approximate, length varied to obtain weight specified.
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41.2.9 Induction Table Stove

41.2.9.1 Induction hotplates are operated for 30 minutes with vessels, as specified in Figure 41.4,
containing pure cold pressed peanut oil. Controls are adjusted to their highest setting until the oil
temperature reaches 180°C +4°C (356°F +39.2°F ) and are then adjusted so that this temperature is
maintained. The oil temperature is measured 1/2 inch (13 mm) above the center of the bottom of the
vessel.

Figure 414

Vessel for testing induction table stove

\-/'\

| f.—

A
Y

su100

™

Key:
A — Bage and wall thickness, 2 mm £ 0.5 mm

C — Mgximum concavity

d — Digmeter of the flat area of.thie'base

The vessel is nmade of low carbon’steel having a maximum carbon content of 0,08 %. It is cylindrical without metallic handles or
protrusions. The diameter of thetflat @rea of the base of the vessel shall be at least the diameter of the cooking zonel The base of the
vessel shall not pe convex. Theiconcavity of the base of the vessel shall not exceed 0.006 d.

41.2.10 Rige Cooker

41.2.10.1 rice cooker 15 10 be fiffedthe maximum capacity of rfice and water i accordance with the
manufacturers instructions and is to be operated for two complete cycles of rice cooking. The cycle is
considered as having ended when the thermostat automatically switches to the low or off position. The
second cycle is to begin immediately after completion of the first cycle as the control allows. The
temperatures are to be measured throughout the two cycles, and also when the rice cooker has
subsequently operated on low heat until temperatures having become stabilized.

42 Top-Front Edge Temperatures — Convection Ovens Tests

42.1 When tested under the conditions described in this Section, the temperatures of an external top-
front edge of a convection oven with a top-mounted manual control panel shall not exceed the maximum
acceptable temperatures specified in Table 42.1.

Exception: This requirement does not apply to an oven that is marked in accordance with 67.21.
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42.2 With reference to 42.1, a top-front edge is considered to be a locus of points on the top-front
horizontal plane, located 7/64-inch (2.8 mm) to the rear of and parallel to the front vertical enclosure panel.
A top-mounted manual control panel is considered to be one that is mounted 6-inches (152 mm) or more
horizontally behind the top-front edge of the appliance.

42.3 All values for temperatures specified in Table 42.1, are based on a 25°C (77°F) ambient (air)
temperature within the range of 20 — 30°C (68 — 86°F).

Table 42.1
Maximum temperature limits

°C CF)
Bare or painted|metal 67 (#52)
Porcelain enanel 71 (160)
Glass 78 (172)
Plastic? 83 (182)

2 Includes plast
than 0.005 inch

c with a metal plating not more than 0.005 inch (0.127 mm) thick; and metal with.a plastic or vinyl co
(0.127 mm) thick.

ering not less

42.4 For the test described in 42.5 — 42.10, if the ambient temiperature is other than 25°C (77°F), the

temperatures
or increased,
(77°F).

42.5 A conV

measured are to be corrected to this ambient — thatlis, the temperatures are to
as appropriate, 1 degree for each degree theyambient is greater than or leg

ection oven is to be completely assembled for the test — all handles, knobs, gu

like are to b¢ mounted in place. A shelf, a rack{’or the like may be removed if it interfg

placement of

42.6 With rq
be tested. Ed

42.7 Tempe
opening of th
control main
temperatures

the thermocouple used to measure oven temperature.

ference to the requirementin'42.1, corrugated, dimpled, and similarly finished
jes are to be clean when temperatures are measured.

ratures are to be~measured immediately prior to or following oven thermos
ermostat — after the convection oven has been operating for 1 hour with the
aining an .average oven temperature of 204 +3°C (400 +5°F) and cons
have beep’attained.

42.8 Conve

ction-oven temperatures are to be measured with a single unshielded thermocq

e decreased
s than 25°C

ards, and the
bres with the

edges are to

tat cycling —
temperature
tant surface

uple located

in the geomefric center of the oven cavity.

42.9 Top-front temperatures are to be measured using the probe illustrated in Figure 42.1. For each
measurement, the probe is to be at the ambient temperature, and then is to be preheated for 15 seconds
to approximately the temperature of the edge under consideration. Preheating consists of applying the
probe with a 5 Ibf (22 N) force for 15 seconds to a similarly heated edge located approximately 1 inch (25.4
mm) from the edge to be tested. The probe is then to be vertically applied to the edge under consideration
with a 5 Ibf for 10 seconds. The probe is to be moved from the preheat position to the edge as quickly as
possible, and is to be applied so that the probe disc is tangent to the front edge with the axis of the probe
perpendicular to the horizontal enclosure panel of the convection oven.

42.10 A top-front edge temperature is considered to be constant when three successful readings taken
at not less than 5-minute intervals indicate no change.
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Figure 42.1

Temperature measuring and accessibility probe

7/32 % .020 Copper Disc. No. 24 Ga. Rubber Insulated Thermocouple Wire,
Type J Iron—Constantan, Silver Soldered at Outer Face of Disc

11/16 Dia. X 3/4 Cork: ASTM P2117P Med. Grade Gasket Cork

11/16 0.D. X 3/64 Wall X 5/8 Copper Cap Cork Protector
Brass Washers Silver Soldered to Tubing

ﬂ

—

Calibration Reference Mark Scribed on Shaft
1/4 0.D. Stainless Steel Tubing
.420 Dia. .045 Wire x 1.0 Spring, Ends Flattened
and Ground. Spring Rate: 20.72 Ibs. /in*
3/8 0.D. Aluminum

Wood File Handle

1/4 Tubin
orce at

Ferrule—Positioned to obtain 5 Ibs.
eference Mark

Tpbe Adapter~

Iron—Constantah Plug

Iron
L ® ° / / / /
i _® ? / 0000
Constantgn - 4-7/8 -
X
6-3/8
10
e 13 -
*Dimensions shbwn above are based on use of the  (All dimensions showd’are in inches.) é S QOO°°°
following purcased parts: Marlin No.1060 Iron— (1/8 inch*=>3.2mm) =~ “ .0 Thermocouple wire
Constantan plhig Marlin No. 1070 Tube Adapter (1 inch= 25 4’mm) L 1/16 apart on disc,
No. C420-043-1000 Spring (Associated Spring Corp.) (1 d_—f T 4.45N) C = = o passed through two
*This dimensiop will vary so that 5 pound calibration paund-iorce = = B%g hefes in cork.
will align with reference mark on probe shaft.

PA150B
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43 Tests for Insulation Resistance and Leakage Current as a Result of Moisture

43.1

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

condition of intended use shall be conditioned for 48 hours in moist air having a relative humidity of 88 12
percent at a temperature of 32 +2°C (89.6 +3.6°F). After the conditioning:

a) A cord-connected appliance rated for a nominal 120- or 240-V supply shall comply with the
requirement in 38.1, in a repeat leakage current test, except that the test shall be discontinued
when leakage current stabilizes.

b) An appliance other than mentioned in (a) shall have an insulation resistance of not less than
50,000 ohms between live parts and interconnected dead metal parts.

43.2 Theing

a) By & magneto megohmmeter that has an open circuit output of 500 V;

b) By
circuit

c) By ¢quivalent equipment.

43.3 If glas
untested apqg
maximum ten
shall be cond
of 32 +2°C (8
a repeat leal
Following the
test requirem

43.4 An apy
(for example,
applicable tes

a) A g
requir
when

b) An
than 5

ulation resistance is to be measured:

a voltmeter having an internal resistance of at least 30,000 ohms’ and using
or

5-fiber sleeving is used as electrical insulation inja/rope heater assembly,
liance shall be operated for 96 continuous hours under the condition reg
hperature on the sleeving, as determined from.the normal temperature test, fo
tioned for 48 hours in moist air having a relative humidity of 88 +2 percent at a

age test, except that the test shall besdiscontinued when the leakage curre
leakage current test, the applianceshall also comply with the dielectric voltg
bnt in 44.1.

liance that, due to its construction and intended use, can be expected to be u
an outdoor electric grilli, motor-operated spit, and the like) shall be subjected
ts, as required by 43.5.

ord connected-appliance rated for a nominal 120- or 240-V supply shall con
bment in 38.4, in” a repeat leakage current test, except that the test shall be
eakage current stabilizes.

appliance other than those mentioned in (a) shall have an insulation resistand
0,000,0hms.

a 250-V d-c

a previously
ulting in the
lowing that it
temperature

D.6 £3.6°F). After the conditioning, the appliance shall comply with the requiremént in 38.1, in

nt stabilizes.
ge-withstand

5ed outdoors
to any of the

hply with the
discontinued

e of not less

c) An appliance shall also be capable of withstanding without breakdown for a period of 1 minute
the application of a 60 Hz essentially sinusoidal potential between live parts and interconnected
dead metal parts. The dielectric test potential shall be 1000 V.

43.5 One sample of an appliance that is expected to be used outdoors is to be mounted as in actual
service (the appliance is to be mounted in any shield or other shelter that the manufacturer provides for
use with the appliance). While mounted and without being energized, the appliance is to be subjected for 4
hours to a water spray applied at an angle 45 degrees from the vertical and adjusted to be equivalent to a
beating rain. After this conditioning and while still mounted, the appliance is to be tested first for leakage
current or for insulation resistance and then dielectric withstand as indicated in 43.4.

43.6 In the case of a warming tray and an induction table stove, a solution of 1/2 g of calcium sulphate
(CaS0,4-2H,0) per liter of distilled water, in sufficient quantity to cover the appliance surface to a depth of 5
mm, is to be sponged over the serving surface. The sponging operation consists of using the volume of
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water described above in a simulated cleaning operation with the water being allowed to drain from the
edges. At the conclusion of this test, the leakage current or insulation-resistance and the dielectric-
withstand tests described in 43.4, are to be conducted. The leakage current is not to exceed 0.5 mA.

43.7 Inthe case of food warmers, the volume of hard water solution described in 43.6, is to be poured on
the surface of the appliance and allowed to remain for a period of 1 hour. Without removing the solution,
the tests described in 43.4, are to be conducted.

43.8 Except as noted in 43.9, an appliance (such as a food warmer) that is likely to be immersed in water
for cleaning shall show a leakage current of not more than 0.5 mA and shall be capable of withstanding a
potential of 1000 V when tested in accordance with 43.9 — 43.12. 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.

43.9 An ap
requirements

43.10 Thre
from the sup
77°F). The ir
partial imme

pliance marked to indicate that it is not intended for immersion need not co
in 43.8. See 67.18.

b samples of the appliance are to be heated as described in43.12, and after
bly circuit, are then to be immersed immediately in water at a temperature of 10
hmersion is to be complete unless the appliance is marked to indicate that it i
'sion only (see 67.18), in which case each appliancelis to be immersed only

indicated. Affer 1 hour of immersion, the samples are to be remoeyed from the water, dried w

to remove al
tested for leg

43.11 The
and immedi
described in
requirementg
are to be dis
Table 43.1.

4

surface moisture, including surface moisture from\terminal pins, and the sam
kage current as indicated in 43.4.

ntire procedure of immersion and leakage current measurement is to be repeat

44.1. The three samples are to be\used for aging tests and are required to co
in 41.1.7 — 41.1.9. If there is an~air cavity having electrical components, the t
hssembled and the internal parts-visually examined for the presence of water (s

Table 43.1
Immersion tests

mply with the

Hisconnection
—25°C (50 -
5 intended for
to the extent
th a soft cloth
bles are to be

ed four times,

ely following, each sample is to be subjected to a 1000-V dielectric voltage-withstand test as

mply with the
hree samples
ee 43.8). See

All appliances likely to be immersed

Sample

No. 1

Sample

No. 2

Sample

No. 3

Conditioning for Tests

First 5 cycles

Dry initially and throughout conditioning
Immerse 1 hour
Dry with cloth

Leakage-current test

Atfter 5th cycle

High-potential test

Operate 240 hours

Cool to room temperature

Reheat as for normal-temperature test
Immerse for 1 hour

Leakage-current test

High-potential test

NOTE - If there is an air cavity housing electrical components in the appliance, disassemble and examine for water.
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43.12 The appliance is to be heated for the immersion test by operating it dry, with the thermostat at the
highest setting, until the thermostat automatically switches to the "low" or "off" position.

43.13 A food-warming tray or food warmer provided with a seal is to be energized and maintained at its
maximum temperature for 2-1/2 hours. Then it is to be cooled to ambient temperature and re-energized.
Operation in this manner is to continue until 1000 hours of "on" time has accrued. The test described in
43.6 or 43.7, is then to be repeated.

44 Dielectric Voltage-Withstand Test

441 An apphance shall be capable of W|thstand|ng for 1 mlnute without an |nd|cat|on of unacceptable
performance s etal parts. The
be 1000 V.

of insulating
potential is to

44.3 With rg¢spect to 44.1 and 44.2, a part is considered to be accessible if it can be con
probe illustraied in Figure 6.2, when applied in all possible articulated positions, with and with
referenced in|6.16, in place.

acted by the
out the parts

44.4 To det¢rmine whether an appliance complies with the xequirements in 44.1, the test potential is to

be applied as

445 The t¢
features and

a)Am
be acq

b) An

c) A g

described in 44.6, by means of test equipmenthaving the characteristics outline

st equipment for conducting the dielectric voltage-withstand test is to have
Characteristics:

eans for indicating the test voltage that is being applied to the appliance under t
omplished by sensing the voltage at the test leads or by an equivalent means.

butput voltage that:
1) Has a sinusoidatwaveform;
2) Has a frequency that is within the range of 40 — 70 Hz; and

3) Has.-apeak value of the waveform that is not less than 1.3 and not more th
the root-mean-square value.

ensitivity of the test requirement that is such that when a resistor of 120,

din 44.5.

the following

bst. This may

an 1.5 times

DO0 ohms is

connected across the ouiput, the test equipment does not indicate unacceptable performance for
any output voltage less than the specified test voltage, and the test equipment does indicate
unacceptable performance for any output voltage equal to or greater than the specified test value.
The resistance of the calibrating resistor is to be adjusted as close to 120,000 ohms as instrument
accuracy can provide, but never more than 120,000 ohms.

Exception No. 1:

resistance may be used, when testing an appliance intended to be permanently wired.

The sensitivity of the test equipment may be reduced, a lower value of calibrating

Exception No. 2: The sensitivity of the test equipment may be increased, a higher value of calibrating
resistance may be used, if agreeable to those concerned.

44.6 The method of applying the test voltage to the appliance is to be such that there are not any
transient voltages that result in the instantaneous voltage applied to the appliance exceeding 105 percent


https://ulnorm.com/api/?name=UL 1026 2023.pdf

SEPTEMBER 29, 2023 UL 1026 75

of the peak value of the specified test voltage. The applied potential is to be increased from zero, at a
substantially uniform rate, to the specified test potential in approximately 5 seconds, and then is to be
maintained at the test potential for one minute. Manual control of the rate of rise may be used.

44.7 In the case of an appliance in which the electric wiring passes through a hinged member or spring,
the cover is to be raised and lowered three or more times while the test potential is being applied in order
to determine whether an indication of unacceptable performance may result from damaged insulation on
the conductors while the cover is in other than the closed position.

45 Mechanical Endurance Test

451 If the jntended-operation-of an-appliance—causes—movement-of the-internal-wiring—the appliance
shall be capable of operating for 6000 cycles in the intended manner while connected to & sypply circuit of
the voltage ipdicated in 45.2. If the cleaning of an appliance, such as a range element,on a table stove,
causes movement of the internal wiring, the movable part shall be capable of operating syccessfully for
1000 cycles| unenergized in the intended manner indicated in 45.2. There shall be nd electrical or
mechanical malfunction and, after the test, the appliance shall comply with the\requirements for dielectric
voltage-withgtand in 44.1 —44.7.

45.2 In atest to determine whether an appliance complies with the requirements in 45.1, arly mechanical
arrangementl may be employed to operate the movable member at.a rate of approximately [12 cycles per
minute, but, in any case, the cover or movable member is to be operated so that it reaches the actual limits
of travel in bgth directions, each cycle.

46 Broken|Element Test

46.1 An open-wire heating element in an appliance shall be constructed and supported|so that if the
wiring is cut at any point there shall be no reduction of electrical spacings below the limits sgecified in this
standard. Except for an automatic toaster, after being cut, no portion of the heating elemen{ wire shall be
accessible tq contact by the articulate probge through any opening in the enclosure.

46.2 To determine compliance with 46.1:

a) THe appliance is first'to have been operated until fully heated as in the Pgwer Input or
Tempkrature Tests; and

b) After cutting/the heating element, the appliance is to be rotated 360 degrees in| the direction
most |ikely to(cause contact between the heating element and accessible parts.

47 Push-Bpck)Relief Test

47.1 To determine compliance with 10.2.2.3, a product shall be tested in accordance with 47.2, without
occurrence of any of the following conditions:

a) Subjecting the supply cord or lead to mechanical damage;
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;
or

d) Damaging internal connections or components.

47.2 The supply cord or lead is to be held 1 inch (25.4 mm) from the point where the cord or lead
emerges from the product and is then to be pushed back into the product. The cord or lead is to be pushed
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back into the product in 1 inch (25.4 mm) increments until the cord buckles or the force to push the cord
into the product exceeds 6 pounds-force (26.7 N). The supply cord or lead within the product is to be
manipulated to determine compliance with 10.2.2.3.

48 Overflow Test

48.1

48.1.1

General

If an appliance incorporates a reservoir or liquid-storage chamber that is likely to be over-filled in

intended service, liquid overflowing from the reservoir or chamber shall not wet uninsulated live parts or
film-coated wires, and shall not wet electrical insulation that is likely to be adversely affected by the liquid

used in the ran\lnir orchamber

48.1.2 Tod
follows: wate
(9.5 mm) in @
level is plainly
to 50 percen
reservoir. The
500 ohm resi

termine whether an appliance complies with the requirement in 48.1.1, itis'to

be tested as

is to be used for the test, and is to be poured into the reservoir through-an orjifice 3/8 inch

iameter. The reservoir is to be filled to the level recommended by the-manufa
marked; otherwise, the reservoir is to be filled to maximum capacity. Additiona
I of the volume just mentioned (but not more than 1 pint), is then to be po

cturer if such
water, equal
ired into the

appliance is considered to involve a risk of electric shock ifthe current measured through a

stor between an accessible part and ground is more than 5mA.

48.1.3 For a cup or carafe warmer that incorporates ventilation“or other openings through

may enter, liq
not wet electr

48.1.4 To ds
hard water sg
to be poured
warming plat
standard hargq
than 17.5 oz
appliance is

48.2 Fill

48.2.1 After]
not permit un
liquid to beco

uid entering the openings shall not wet uninsulated*live parts or film-coated wir
cal insulation that is likely to be adversely affected by the liquid entering the ope|

btermine whether a cup or carafe warmer.complies with the requirement in 48.]
lution consisting of 0.070z/gal (0.5g/L)-0f calcium sulfate (CaSO4¢2H,0) in dist
uniformly through an orifice 3/8 inch (9.5 mm) in diameter directly onto the
p. For a warmer intended for vessels that hold up to 17.5 o0z (0.51 L), then 8 g
water solution is to be used for'this test. For a warmer intended for vessels th
0.51 L), then 16 oz (0.47L)-of standard hard water solution is to be used for

which liquid
es, and shall
nings.

1.3, standard
lled water, is
center of the
z (0.24 L) of
at hold more
his test. The

considered to involve a\risk of electric shock if the current measured through a 500 ohm
resistor betwgen an accessible partt and ground is more than 5 mA.

testing, as{described in 48.2.2, an appliance that incorporates a removable cq
nsulated-live parts, film-coated wire, or electrical insulation that may be adverse
me wet when used with the container removed.

ntainer shall
y affected by

Exception: An appliance that is marked in accordance with 67.26, is not required to be tested.

48.2.2 With the cooking container removed, 1 pint (0.47 I) of standard hard water solution (see 43.6) is to
be poured into the appliance through a 3/8-inch (9.5-mm) diameter orifice in the locations likely to cause
wetting of live parts and wiring. Determination of whether uninsulated live parts have become wet as a
result of the test is to be made by means of a leakage current test or dielectric voltage-withstand test, or
both, with the appliance de-energized. The appliance is then to be disassembled and examined for the
presence of water on metal parts in the electrical component spaces that directly support electrical parts,
the failure of which could result in a risk of fire or electric shock.

49 Ingress Test

49.1 To determine if a counter-top appliance, such as induction table stove, with air intake openings near
the bottom, will draw liquids into the enclosure to result in risk of fire or electric shock, the appliance is to
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be placed in a smooth bottomed shallow pan having at least twice the length and width of the bottom of the
appliance being tested. Feet removable without use of tools shall be removed unless it is determined their
removal will not affect the results. The pan is to be filled to a depth of 1/16 inch (1.6 mm) with a salt-water
solution (1/2 gram of NaCl per liter of distilled water). The appliance is to be connected to a test voltage
derived from its marked rated voltage in accordance with 41.1.14. and is to be operated at maximum
speed for 1 minute. During this conditioning, the appliance shall comply with the Leakage Current Test,
Section 38. Following this conditioning, the appliance shall comply with the Dielectric Voltage-Withstand
Test, Section 44.

Exception: A counter-top machine employing bottom air intake openings and legs which space the air
intake openings more than 2 inches (50.8 mm) above the counter top is not required to be tested.

50 Glass Window or Door Impact Test

50.1 A glags window or door that can be subject to contact by the user during use
maintenancd of the appliance shall withstand an impact produced by dropping orswinging a

and routine
steel sphere,

2 inches (50.8 mm) in diameter and weighing 1.18 pounds (535 g), from a,height such that an impact

energy of 1.5 ft Ibs (2.03 Nm) is produced. The impact of the steel sphere.is to be directed
center of thg glass window or door of the appliance. A representative sample of the appli
supported ag in actual service and under conditions approximating those of normal operatio
of glass cregted by cracking or breaking shall not be released butadhere to a plastic interl
case for lamjnated or non-shattering glass, or, the glass shall fracture into small pieces w
edges or sharp shards, as is the case for tempered or heat-treated glass. The test is to be

at or near the
ance is to be
n. Any pieces
yer, as is the
ithout jagged
conducted at

room temperpture.

51 Handle Impact Test for Slow Cookers

51.1 The hpandles of a slow cooker shall withstand the ball impact produced by dropping
steel sphere| 2 inches (50.8 mm) in diameter-and weighing 1.18 pounds (535 g), from a he
an impact energy of 1.5 ft Ibs (2.03 Nm)is“produced. Each of three samples of the app
mounted to the appliance is to be subjected to one impact on a different surface of the handl
is to be impdrted to the handle at a point furthest from the mounting means. The handles sk
loosen, crack, or be rendered incapable of supporting the appliance as intended.

pr swinging a
ght such that
iance handle
e. The impact
all not break,

52 Metal Epclosure Impact,Tests

52.1 A metal enclosure-part shall comply with the tests specified in this Section. For polymeric enclosure
parts, see th¢ Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

52.2 A metalenclosure part shall withstand the ball impact, with the appliance restrained, ag described in

52.3 without occurrence of any one of the following conditions:

a) Making live parts accessible to contact with the articulate probe, see 6.13 and 6.14.

b) Producing any other condition that results in damage of the enclosure and adversely affects the
function of any safety or constructional feature, such as thermostats, overload protective devices or
strain relief.

c¢) Producing other conditions so that the appliance does not comply with the dielectric voltage-
withstand requirements in Dielectric Voltage-Withstand Test, Section 44, after being subjected to
the impact.

52.3 Each of three samples of the appliance is to be subjected to one impact. This impact is to be
imparted by dropping or swinging a 2-inch (50.8-mm) diameter steel sphere, weighing 1.18 Ib (0.535 kg)
from a height that will produce an impact of 1.5 ft-Ibf (203 N-m). The sample is to be rigidly supported and
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the impact is to be made perpendicular to the most vulnerable spots on the appliance enclosure that are
exposed to a blow during intended use. A different spot on the enclosure is to be selected for each impact.

Refer to Figure 52.2, with respect to the ball drop impact test and to Figure 52.3, 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 52.1, wherein each series consists of one impact. The overall performance is acceptable upon
completion of any one of the procedures represented in Figure 52.1.

52.4 With reference to Figure 52.2 and Figure 52.3, the "H" designation represents the vertical 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
52.5. The bagking surface for the pendulum impact is to consist of 3/4-inch (18-mm) plywoed over a rigid
surface of cofcrete or an equivalent nonresilient backing surface may be used.

Figure 52.1

Procedure for impact test

Sample Number

Series

Num—

ber 1 2 3 1 2 3 N2 3 1 2 3
1 A N N A N N A N N A N N
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 from drop
U — Unacceptable results from drop
N_— No test necessary

SA1162
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Figure 52.2
Ball drop impact test
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Figure 52.3

Ball pendulum impact test
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52.5 The supporting surface mentioned in 524, is to consist of a layer of tongue-and-groove oak flooring
mounted on two layers of 3/4-inch (18-mm)-thick plywood. The oak flooring is to be nominally 3/4 inch by
2-1/4 inch (adtual size 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.

53 Non-Metallic Enclosure-Fasteners Test

53.1 An englosure or¢énclosure part secured by non-metallic fasteners shall not become detached and
shall remain ip the se€cured position when tested in accordance with this Section. An enclosure or part that
requires removal “to* perform manufacturer's recommended user servicing, maintenange, operating
adjustments, |attachment of accessories, and the like, is to be disassembled and assembjed 10 times
before the testt ; i . samples as-
received, and three samples that have been conditioned by operating until constant temperatures are
obtained in accordance with Normal Temperature Test, Section 41. The test is to be commenced within
one minute after completion of the conditioning of the three samples.

Exception: For a polymeric enclosure not fabricated with thermoplastic materials, only the as-received
samples are to be tested.

53.2 Each sample is to be subjected to push and pull forces as specified below. The forces are to be
applied in any direction likely to result in non-compliance:

a) A push force of 11.2 Ibf (50 N); and

b) A pull force:
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1) Of 11.2 Ibf (50 N), if the shape of the part is such that the fingertips cannot
or

easily slip off;

2) 6.7 Ibf (30 N), if the projection of the part which is gripped is less than 0.4 inch (10 mm) in

the direction of removal.

The force is to be applied gradually at a uniform rate until the specified value is obtained. The force is then
to be maintained for 10 seconds. For each of the samples tested, the point of application and direction of
the force is to be different.

53.3 The push force is to be applied by means of a rigid probe of the dimensions shown in Figure 53.1.
The pull force is to be applied by an acceptable means such as a wire through an opening in the enclosure

that does no
test results a

53.4 While
to be inserte
sideways wit

53.5 Ifthe

fingernail shown in Figure 53.2, is to be inserted in any aperture orqoint with a force of 2.24

then is to be|
removal.

53.6 Ifthe
below is to b

a)Fo
b) Fo
The torque is

53.7 Ifthe
torque as sp;s

affect the securement means of the enclosure or enclosure part being evaluatg
Fe not affected.

the pull force specified in 53.2(b), is being applied, the test fingernailshown in H
d in any aperture or joint with a force of 2.24 Ibf (10 N). The fingernail is th
h a force of 2.24 Ibf (10 N). The fingernail is not to be twisted or used as a lever.

bhape of the part is such that an axial pull is unlikely, no pulkforce is to be applig

pulled for 10 seconds by means of the loop with a‘force of 6.7 Ibf (30 N) in th

enclosure or enclosure part is likely to be subjected to a twisting force, a torqug
p applied at the same time as the pull or push force:

major dimensions up to and including’2 inches (50.8 mm) — 17.7 in.-Ibf (2 N-m)

major dimensions over 2 inches= 35.4 in.-Ibf (4 N-m).
also to be applied whenrthe test fingernail is pulled by means of the loop.

projection of the entlosure or enclosure part that is gripped is less than 0.4 inch
pcified in 53.6, is-to.be reduced to 50 percent of the value.

d, so that the

Figure 53.2, is
en to be slid

d but the test
bf (10 N) and
e direction of

b as specified

(10 mm), the
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Figure 53.1
IEC accessibility probe with stop plate
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Figure 53.2

Test fingernail
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54 Thermal Degradation Test

54.1 A thermoset material used as a functional 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 shaII be operated W|th the |nput voltage adjusted SO that the part in question

visible

ducted with all temperature controls by-passed for a period of 1000 hours. Fhe
degradation of parts at the conclusion of the 1000 hours.

54A Oven Rack Loading Test

54A1 Ano

en rack shall not fall from its supports, the test weight shalknot slide off the

appliance shall not tip when tested per 54A.2 — 54A.5. Testing shall bé_performed with the

ambient temp

erature except for 54A.4.

54A.2 The test is to be conducted using the pan supplied withdhe appliance. If a pan is ng

pan suitable f

54A.3 With
test weight of
test weight in

pr the appliance is to be used.

the oven rack in the lowest position and.fully inserted in the toaster oven, the

Cludes the weight of the pan.

The rack is then pulled out over a period_ of ‘approximately 2 seconds until contacting the r.

rack stop is n
50 percent off
exits the app
with the oven

54A.4 The appliance is then to be operated at the maximum temperature setting for a

hour, with the
appliance sha

54A.5 Follo

ot provided with the unit, the rack shall be pulled out to a distance measuring 4
the rack depth dimensidn,'as measured from the inner plane of the opening w
iance. The rack is to remain fully extended for a period of 60 seconds. The teg
rack in all possibleorientations and positions.

oven ragks-in place, but without the test weight. The test of 54A.3 is then
Il be allowed to recover to the initial temperature between each rack position or

ving the test in 54A.4 a sufficient cool-down period is to be allowed for the applic

1

he test is to
e shall be no

rack and the

appliance at

t provided, a

pan with the

Table Table 54A.1 (evenly distributed«an the pan) is placed on the center of the rack. The

hck stop. If a
pproximately
here the rack
t is repeated

inimum of 1
peated. The
ocation test.

nce to return

to its ambient

wemperature. 1ne test of 04A.5 isthen repeated.

Table 54A.1
Test weight (including test pan)

Usable volume' Weight
<= 500 cubic inches (8194 cubic centimeters) 4 |bs (1.8 kg)
> 500 cubic inches (8194 cubic centimeters) 8 Ibs (3.6 kg)

physical barrier

" For calculation of usable volume, usable height is from the top of the rack to the bottom of the upper heating element or other

below the upper heating element.

Exception: If provided in the instruction manual, the manufacturer’s recommendations regarding spacing from the heating
elements shall be followed when determining the usable height.
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55 Abnormal Operation Test
55.1 General

55.1.1 If the conditions of normal operation are not representative also of abnormal conditions likely to
be obtained in actual service, an appliance shall not involve a risk of fire or electric shock when operated
continuously under such abnormal conditions.

55.1.2 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.

55.1.3 If prpvided, 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 appliancg ‘at the maximum
rated voltagq. Each cycle consisting of moving the voltage selector to its alternate position apd back at the
rate of six cycles per minute with the voltage selector in each position for 5 seconds. The ¢perating and
temperature fontrols are to be set to result in the most adverse operating conditions.

Exception: Iflan externally operable voltage selector switch interlocks with\the power switch gnd cannot be
operated with the power switch in the "on" position, the test procedure shall be as described ih 55.1.4.

55.1.4 For Jan externally operable voltage selector switch thatvinterlocks 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 Tt the maximum and minimum voltages. Each eyele is to consist of the following steps:

a) With the power switch in the "off" position, mave the voltage selector to the alternatg¢ position;

b) Tufn the power switch "on" and operate.the appliance for 5 seconds;

c¢) Tunn the power switch "off";
d) Mave the voltage selector to-the original position; and

e) Turn the power switch_"on"‘and operate the appliance for 5 seconds.

55.1.5 To determine whether a risk of fire or electric shock actually exists, a separale burnout or
abnormal test is to be cenducted with the appliance operating continuously until the ultimate result has
been observed. Unless otherwise indicated below, the test is to be conducted with the applied voltage,
method of mounting,;-and thermostat connection in accordance with 41.1.14 — 41.1.23. Acdessible metal
parts, those [that.can be contacted by the probe in Figure 6.2, and metal parts accessiblg during user-
servicing arel fo.be connected to ground through a 3-Amp fuse. In most cases, continuous gperation for 7
to 8 hours will be necessary to determine the ultimate result.

55.1.6 A counter-top appliance, including a table stove and a front- or side-loaded appliance, is to be
located as close to the walls of the test corner as the construction permits. The test corner is also to be
provided with a 12-inch (305-mm) deep, simulated cabinet bottom, located 16 inches (406 mm) above the
counter top. The cabinet bottom is to consist of dull black-painted fir plywood 3/8 inch (9.5 mm) thick.

Exception No. 1: An appliance such as a yogurt maker, slow cooker, and the like with relatively low
surface temperatures are typical appliances that need not be tested in an alcove corner.

Exception No. 2: An appliance intended for outdoor use only need not be tested in a test corner.
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Exception No. 3: When an appliance is more than 16 inches (406 mm) high and not more than 22 inches
(669 mm) high, the cabinet bottom is to be just over the appliance. When the appliance is more than 22
inches (559 mm) high, the cabinet bottom is to be omitted.

Exception No. 4: When the test specifies the use of an indicator test panel over the appliance, the cabinet
bottom is to be omitted.

55.1.7 When operated under such abnormal conditions, an appliance is considered to involve a risk of
fire if there is any emission of flame or molten metal (other than drops of melted solder), or if the operation
of the appliance results in the glowing or flaming of combustible material upon which the appliance may be
placed or, in the case of a permanently installed appliance, that may be in proximity to the appliance as

installed.

55.1.8 An g
accessible m

55.1.9 After
involve a risk
part and grou

ppliance is considered to involve a risk of electric shock if the 3-Amp fuse lco
ptal parts of the appliance to ground opens during the test.

having been subjected to an abnormal test, a cord-connected appliance is g
of electric shock if the current measured through a 500 ohm resistor between 3
nd is more than 5 mA. The current need not be measured at terminals operati

levels less than 42.4 V peak. In the case of an appliance utilizing a liquid'in its normal operat

container is t
current meas
liquid. Othery
container and

55.1.10 Afte
subjected to 4

55.1.11 Ifa
risk of fire or
with the moto

b be filled with the hard water solution described in 43®; in the intended manne
Lirement. Liquid need not be added if it is obviouslysapparent that the appliancs
vise, water in an amount equal to the capacity. of the container is to be po
the current is to be measured as quickly as paossible thereafter.

r having been subjected to an abnormalitest, a permanently-connected appliz
repeated Dielectric Voltage-Withstand{Fest as described in Section 44.

motor is connected across a portion of a resistance element, the appliance sha
electric shock as the result ofian open circuit in the portion of the element that
f

55.2 Specific test conditions

55.2.1 General

55.2.1.1 Fo
in 55.2.2.1 - ¢

most of<the common types of appliances, standardized abnormal test conditig
p5.2.8.4.

55.2.2 Appliances with breakable exterior surfaces

556.2.2.1

hnected from

onsidered to
n accessible
hg at voltage
on, the liquid
r, prior to the
will not hold
ired into the

nce shall be

I not present
is in parallel

ns are given

If an appliance (such as a warming tray, food warmer, induction table stove) has an exterior

surface of glass, ceramic, or comparably brittle material in or on which the heating element is mounted or
which is an essential part of the enclosure of live parts, the material shall be capable of withstanding the
stresses likely to be encountered in actual service.

55.2.2.2 Certain specific tests are described in 55.2.3.1 — 55.2.3.5, but other tests may be necessitated
by the design or intended operation of the appliance.
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55.2.3 Appliances with breakable surfaces

556.2.3.1

The glass or ceramic surface shall withstand without cracking or breaking the application of a

cloth fully saturated with water (the hard water solution described in 43.6) at room temperature, with the
appliance in the fully heated condition. The quantity of water involved shall wet the surface completely.

a) A cord-connected appliance rated for a nominal 120-V or 240-V supply shall comply with the

requirement in 38.1, in a repeat leakage current test, except that the test shall be
when leakage current stabilizes.

discontinued

b) An appliance other than those specified in (a) shall have an insulation resistance of not less than

50,000 ohms.

55.2.3.2 THhe horizontal glass or ceramic food warming surface or induction cooking-s
appliance shill withstand without cracking or breaking the impact of a steel sphere2-inche

urface of an
s (51 mm) in

diameter and weighing 1.18 pounds (535 g), dropped from a height of 20.25 inches«(514 mm). Four drops

shall be madg at different places on separate samples.

Exception: Breakage or cracking of the surfaces as a result of the test is acceptable if the lea
when measuyed as described in 55.2.3.3 and 55.2.3.4, does not exceed:the limits described
acceptable results are obtained following a repeated Dielectric Voltage-Withstand Test as
Section 44.

55.2.3.3 Wi]th reference to the Exception to 55.2.3.2, to determine whether a broken or cr
is acceptablg, a solution of 500 cubic centimeters of water eontaining 1/4 gram of ordinary
be spilled over the broken or cracked area of the surface:’A layer of metallic foil is then to b
the surface. [The foil is to be covered with a 1-inch (25:4-mm) thick layer of 1 Ib/ft> (16 kg/n|
insulation. A[10-inch (254-mm) diameter pan filledwith enough water to make it weigh 10

then to be placed on the insulation directly overthe broken or cracked area. The leakage cur
be measured in accordance with 55.1.9.

55.2.3.4 THe leakage current between.the metallic foil and live parts of the appliance is to
as soon aftdr the water-salt solution has been poured on the surface as is possible. For
appliance frgme is to be connected to the metallic foil. The Dielectric Voltage-Withstand

conducted impmediately after theleakage current measurement.

55.2.3.5 Arn
shall withsta

dropped frorx
is to have a

appliance,other than a warming tray, with a horizontal cooking surface of gla
d withottyeracking or breaking the impact of a utensil with a total weight of 4 Ibf
a height of 6 inches (152 mm), so that it strikes the surface as flatly as possibl

Ta

kage current,
in 55.1.9, and
described in

cked surface
ble salt is to
e placed over
%) glass fiber
b (4.54 kq) is
rent is then to

be measured
the test, the
Test shall be

5S Or ceramic
1.81 kgf) and
e. The utensil

lat\bottom of copper or aluminum, and is to have a diameter of 4-1/4 to 5-1/8 i

mm) with a

n (108 to 130
ade, and the

impacts are to be equally distributed over the surface. The test is to be conducted with the surface at room

temperature.

Exception: Breakage or cracking of the surface as a result of the test is acceptable if the leakage current
when measured as described in 55.2.3.3 and 55.2.3.4 does not exceed the limits described in 55.1.9 and
acceptable results are obtained following a repeated Dielectric Voltage-Withstand Test as described in
Section 44.

55.2.4 Barbecue units and grill-type broilers

55.2.4.1 An electrically heated grill-type broiler, barbecue unit, or the like shall comply with the flare-up-
test requirements in 55.2.4.3 — 55.2.4.7 if:

a) The heat source is below the cooking surface; and
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b) The temperature of the heat source has an average value higher than 260°C (500°F) or a
maximum value higher than 300°C (572°F); and

c) The use of the appliance, if cord connected is not restricted to outdoor or fireplace use by a
marking in accordance with 67.8.

55.2.4.2 A solid-fuel-fired grill-type electric broiler, barbecue unit, or the like is not acceptable for indoor
use unless connected to a chimney in accordance with the Standard for Chimneys, Fireplaces, Vents and
Solid Fuel Burning Appliances, NFPA 211.

55.2.4.3 There shall be no ignition of an indicator test panel as the result of flame from burning fat or
grease when the appliance is performing its intended function when tested in accordance with 55.2.4.4 —
55.2.4.7. The|regulating thermostat is not to be defeated during this test.

55.24.4 Th
such a mann
less than the
sides of the a

55.2.4.5 Aft
surface abov
(25.4-mm) th
mixture of 5(
succession.

b test panel is to consist of two layers of cheesecloth (see 41.1.28) secufedto a
br that no loose thread ends are visible on the underside. The area efthe pang
active area of the heating element and is not to be larger than 4 inches (102 mn
bpliance enclosure.

br the appliance has been subjected to maximum normal heating for 10 minutes
e the active element area is to be covered uniformly<with” 3-inch (76-mm) dia

percent each by weight of lean beef and suet that have been ground toge

55.2.4.6 Du
inches (203
test except

ring the broiling of the beef pats on bothssides, the indicator test panel is to be
m) above and parallel to the cooking surface. The panel is to remain in place th
hen necessary manipulations of themeat occur, such as placing the meat on

surface, turnjng the meat over, or removing it. Flare-ups which occur as a direct re

wire frame in
| is not to be
) beyond the

, the cooking
meter, 1-inch

ck pats of hamburger beef (adjacent edges touching before cooking begins) consisting of a

ther twice in

supported 8
roughout the
the cooking
sult of such

manipulation [are to be allowed to subside, orare to be deliberately extinguished, as by lifting the meat
away from thé cooking surface, before the fest panel is replaced. A second loading of hambufgers is to be
cooked immefiately following completion-of the first cycle.

55.2.4.7 During both test cycles;melted fat is to be allowed to accumulate in the intended m
that any instriictions for adding water or other similar material to the fat receptacle are to be di

anner except
sregarded.

55.2.5 Toadters, toaster ovens, and toaster oven/broilers

oors, or the
g the heating

55.2.5.1 A (oaster is to be operated as described in 55.1.5, without toast and with @
equivalent, clpsed. In the case of an automatic toaster, any means employed for de-energizin
elements is to be defeated.

55.2.5.2 There shall be no ignition of either the food load or the indicator test panel when an automatic
toaster is operated as described in 55.1.5 with all means for disconnecting any heating element shunted
out of the circuit except the supplemental operating control described in 22.18. Throughout the test, the
wattage described in 41.1.14 shall be maintained. Four conditions are to be tested, and each condition is
to be repeated on a second sample, for a total of eight tests. Separate samples may be used for each
condition. The toaster is to be loaded initially for the first test with one slice of white bread and then to a
maximum capacity for the second test. The third and fourth tests are to be the same as tests one and two,
except using frosted toaster pastries in place of the white bread. The food load is to be located at the
center of the bread slot and in an outside slot for a multiple-slot toaster when using single slice. The food
load should be oriented with its long axis parallel to the direction of travel of the bread carriage. The bread
carriage shall remain in the toasting position throughout the test. The white bread is to be commercially
available white bread as described in 55.2.5.6, and the frosted toaster pastry is to be commercially
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available undamaged (whole) hard-frosted, strawberry fruit-filled toaster pastry. Each pastry shall weigh
approximately 52 g, with a stated sugar content of 16 g 1 g, and a stated calorie amount of 200 £10.

55.2.5.3 For the test described in 55.2.5.2 the test panel is to be that described in 55.2.4.4, and is to be
supported 8 inches (203 mm) above and parallel to the top of the toaster. The toaster shall be placed on a
heat resistant surface in a draft-free location, with a clearance of at least 12 inches around all sides of the
toaster. For each cycle, if a supplemental operating control is provided, the time from energization of the
toaster elements to when the supplemental operating control disconnects the ungrounded conductor of
the power supply shall be recorded.

Exception: For under-cabinet mounted toaster, the test panel shall be located on the surface directly
above the toaster. with the closest spacing the mounting means will allow.

55.2.54 A
with the colo

automatic toaster is to be operated with a simulated toast load as described in Figure 60.1,

setting. This
toasting posi
an automatig

55.2.5.5 Th
automatic to

shall de-eneigize upon completion of the toast cycle.

55.2.5.6 Th
operated in t
is to be load
white bread,
automatically
to be defeatq

55257 A
mode with al

55258 A
the oven mg
maximum he
temperature
shall comply

556.259 W

- setting of the toaster set to minimum, to determine the length of time _for a toas
operation is to be repeated with the simulated toast load artificiatly‘jammed
ion in the toaster slot to prevent its movement. As a result of this test, the heatin
toaster shall de-energize upon completion of the toast cycle.

e two operations described in 55.2.5.4, shall be repeated with the color
bster set to maximum. As a result of this test, the heating elements of an autg

ere shall be no ignition of the bread load when a toaster oven or toaster d
ne toasting mode for one cycle with the colorsetting set to maximum darkness. |
ed with any load up to maximum recommended capacity. Slices of commerc
each weighing approximately 25 g aré‘to be used. If the toasting cycle does
, operation is to continue until ultimate results are obtained. The regulating the
d during this test.

foaster oven or toaster oven/broiler is to be operated without any food load i
temperature controls, othér than the temperature limiting device, defeated.

foaster oven or toaster oven/broiler is to be operated at its maximum tempera
de, in its intended operating position, with the crumb tray in such a position
ating of the_ supporting surface. If the crumb tray is removable, it is to be 1
regulating.control is not to be defeated for this test. Temperatures of the suppo
with Table 41.1.

th.the oven door shut, the broiler pan removed, and crumb tray in place, a to

t cycle at this
at its normal
g elements of

etting of the
matic toaster

ven/broiler is
'he appliance
ally available
not terminate
rmostat is not

h the toasting

ure setting in
as to cause
emoved. The
rting surfaces

aster oven or

toaster oven/broiler is to be operated as described in 55.1.5, except that it is to be surrounded on five
sides (top, front, back, left side, and right side) with two layers of cheesecloth (see 41.1.28). The
cheesecloth is to be held in place by a steel wire frame extending out horizontally roughly 1 inch (25.4 mm)
from the five exposed sides of the toaster oven. The toaster oven is to be placed on a supporting surface
covered with two layers of tissue paper. For under-the-cabinet installation, a toaster oven or toaster
oven/broiler is to be surrounded on five sides (bottom, front, back, left side, and right side) with two layers
of cheesecloth held in place by a steel wire frame extending out horizontally roughly 1 inch (25.4 mm) from
the five exposed sides of the toaster oven. For under-the-cabinet installation, the cheesecloth shall extend
3 inches (76.2 mm) vertically above the top of the front of the appliance. A toaster oven or toaster
oven/broiler provided with an automatic door opening feature is to have its door opened after the bread-
load has ignited.

55.2.5.10 There shall not be any emission of flame as determined by ignition of the cheesecloth when a
toaster oven or toaster oven/broiler is operated with a bread load conditioned as described in 55.2.5.12.


https://ulnorm.com/api/?name=UL 1026 2023.pdf

90 UL 1026 SEPTEMBER 29, 2023

Charring of the cheesecloth does not constitute a failure. Two tests are to be performed. The toaster oven
or toaster oven/broiler is to be loaded initially for the first test with one slice of bread centered on the
toasting surface and then to the manufacturer's specified maximum capacity with the bread equally
spaced on the toasting surface for the second test. The slices of bread are to be ignited by:

a) Repeatedly applying the toast cycle; or
b) Operating the oven cycle (if any); or

¢) Having all temperature regulating devices defeated (non-resettable temperature limiting devices
need not be defeated)

The toast is tge-altowec

55.2.5.11 Ifthe bread load does not ignite within 15 minutes of the start of the test deseribed|in 55.2.5.10,
the test is to Ipe repeated with a new bread load and with the voltage increased by 5 Valts. If heed be, this
test procedurg is to be repeated, each time with a new bread load and voltage incfeased by ap additional 5
Volts, until ignjition of the bread load occurs.

55.2.5.12 The bread is to be commercially available white bread weighing-approximately 25|g. The bread
is to be dried for one hour in open air at approximately 25°C (77°F) with(50 percent relative humidity before
the toaster oven or toaster oven/broiler is operated, as described in-55.2.5.10.

55.2.6 Warmning trays and food warmers

55.2.6.1 The appliance is to be operated with the entire“serving surface covered with a dquble layer of
cheesecloth and with a 1-inch thick (25-mm) hair-felt"pad. If the thermostat cycles, the fest is to be
repeated with{ only two thirds of the serving surfaceicovered and again with one-third of the serving surface
covered. In the partial coverage test, the area of the tray farthest from the thermostat is to be covered.
Operation undler each of the above conditionsis to be continuous for a period of 7 hours.

55.2.7 Broiler/ovens

55.2.7.1 A Rhroiler, an oven, or.a:broiler/oven is to be operated at the maximum temperaturg setting until
constant temperatures are obtained without any food load.

55.2.8 Tabl¢ stoves

55.2.8.1 A dample of the appliance is to be operated continuously with each heating until covered with a
cast-iron circplarystove plate. An additional sample is to be operated in the same mannef but with an
aluminum plate: f ' ' unitis 7 -8
inches (178 — 203 mm) in diameter and weighs approximately 3 Ib (1.36 kg). The cast iron plate to be used
with a larger surface unit is 10 — 11 inches (254 — 279 mm) in diameter and weighs approximately 7 Ib
(3.18 kg). The aluminum plates are to be of the same dimensions indicated above, except 1/4 inch (6.4
mm) thick and no weight is specified.

55.2.8.2 When the size of the table stove is such that when the stove plate is centered on a surface unit
the plate touches the wall, the test is to be conducted with the table stove positioned as follows:

a) With the plate centered on a surface so that the plate touches the wall; and

b) With the plate off center and the stove as close to the wall as possible with the plate stable and
touching wall.
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55.2.8.3 In addition to the applicable test described in 55.2.1.1 — 55.2.8.2, a dual voltage appliance shall
be subjected to the tests described in 55.1.2 — 55.1.4. These tests are subject to the test conditions
described in 55.1.5 and 55.1.6, and to the acceptance criteria described in 55.1.7 — 55.1.11. There shall be

no electrical or mechanical breakdown of the voltage selector switch.

55.2.9 Induction table stove
55.2.9.1 Induction table stove is tested as described in 55.2.8.1 — 55.2.8.3, except tested with cast iron
plate.

55.2.10 Component failure test

55.2.10.1 If
risk of fire o
component i
one or more
the capacito,
imposed at

components

Exception: G
requirements

55.2.10.2 I
terminals co

electrolytic capacitor connected together.

55.2.10.3 Tlhree complete tests are to be made under each of the conditions described

using new cg

55.2.104 A
orif a perma

55.2.10.5 Tlhe tests described)in 55.2.10.1 — 55.2.10.3, may be omitted if one or both of

conditions ex

a) Th
does

b) Th

an appliance employs one or more rectifiers, transistors, or similar solid-state’epmponents, a

" electric shock shall not develop when the circuit between any two terminal

of any such

5 open-circuited or short-circuited. If the appliance employs a capacitor lin combination with

of the above-mentioned components, a risk of fire or electric shock)shall not
I is short-circuited. Only one of the simulated fault conditions. described al
bne time. See 55.2.10.2 — 55.2.10.5. The test is to be conducted three timg
when necessary only if burnout occurs.

omponents located on the secondary of a Class 2 tratisformer need not com
unless the components are located in the safety circuit.

a semiconductor rectifier is employed, threelappliances are to be tested wit
hnected together. Three additional appliances are to be tested with the ter

mponents in each test. The appliance to be tested is to be connected as indicats

n unacceptable condition-exists if flame is emitted from the overall enclosure of
nently conductive path is'established between live parts and exposed dead met3

ist:

ere is 10,000 ohms or more of additional series impedance in a circuit in whig
hot exceed 125 V; and/or

bre is 20,000 ohms or more of additional series impedance in a circuit in whid

evelop when
ove is to be
BS using new

bly with these

h the rectifier
minals of the

in 55.2.10.2,
ed in 55.1.5.

the appliance

the following

h the voltage

h the voltage

may be more than 125 but is no more than 250 V.

55.2.10.6 A single fault condition as described in 55.2.10.1 shall not result in a condition where both the
normal and supplemental operating controls fail to open the circuit.

56

56.1

Impact Test for Under-Cabinet and Wall-Mounted Appliances

without occurrence of any of the following conditions:

The impact test of 56.2, shall be conducted on all under-cabinet and wall-mounted appliances

a) Making live parts accessible to contact with the articulate probe (see 6.13 and 6.14);

b) Producing any other condition that results in damage of the enclosure that adversely affects the
function of any safety or constructional feature, such as thermostats, overload-protective devices,
or strain relief;
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c) Producing other conditions so that the appliance does not comply with the dielectric voltage-
withstand requirements in Dielectric Voltage-Withstand Test, Section 44, after being subjected to
the impact; and

d) Dislodging of the appliance or separable parts of the appliance.

56.2 A 1-1/2 ft-Ibf (2.0 N-m) impact is to be performed on all exposed sections of the enclosure, while the
unit is installed under a cabinet or on a wall. Each of three samples is to be subjected to one impact on
each surface. The impact is to be imparted by swinging a 2-inch (50.8-mm) diameter steel sphere,

weighing 1.18 Ib (0.535 kg) from a height that will produce an impact of 1-1/2 ft-Ibf (2.0 N-m).

Exception No

. 1. The impact is not required to be applied to glass surfaces.

Exception NQ.

accordance

2: If the manufacturer elects, fewer than three samples may be used fq
vith Figure 52.1, wherein each series consists of one impact. The overall pe

acceptable ufpon completion of any one of the procedures represented in Figure 52.1.

57 Loading

57.1 A load

Test

ng test is to be performed on the mounting brackets ofan under-cabinet or

appliance with the appliance mounted in accordance with the manufacturer's installation

using the har
nor shall any
test.

57.2 Thete
(food load, w|
recommenda
gravity of the
the mounting
to be mounte
is to be moun

jware and construction as described. A bracket shallknot break, loosen, or pull g
portion of the unit attached to the mounting means be adversely affected as a

5t load is to consist of the weight of the appliance plus three times the maximun
pter, grounds, basket, and the like, baSed on cavity size and maximum recipe
ions). A gradually increasing force is‘to be applied to act vertically through the
unit. The force is to be increasedyin a 5 to 10 second interval until the test load
system and is to be sustained for a period of 1 minute. For this test an under-g
] on a wood board with a mifiimum thickness as specified by the manufacturer a
ted on 3/8 inch (4.8 mm)thick wall board.

57.3 Ifthe
hours in an

ounting bracketsrare ‘constructed of a thermoplastic material, they are to be con
ir circulating oven“maintained at 70°C (158°F) or 10°C (18°F) higher than th

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

58 Handle $trength Test for Slow Cookers

58.1

The hgndles of a slow cooker shall not break, loosen, crack, or be rendered incapable

r the test in
rformance is

vall-mounted
instructions,
ut of the wall
result of this

normal load
book weight
center of the
is applied to
abinet unit is
nd a wall unit

ditioned for 7
at measured

of supporting

the appliance as intended as a result of the handle strength test specified in 58.3 — 58.6. If non-metallic
handles are employed, the material shall be subjected to the criteria in 58.2 prior to conducting the handle
strength test.

58.2 A non-metallic material used for the handles of a slow cooker 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 are to be investigated by one of the following procedures:

a) The material shall have a temperature index (RTI), 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 slow cooker shall be operated with the input voltage adjusted so that the handle in question
operates at the maximum temperature obtained during the normal temperature test. The test is to


https://ulnorm.com/api/?name=UL 1026 2023.pdf

SEPTEMBER 29, 2023 UL 1026 93

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.

58.3 To evaluate the handles of the heating base, a slow cooker is to be loaded so that the handles
support a weight equivalent to three times the total weight of: the unit, lid, and separate cooking vessel (if
present) filled with water to the overflow capacity. To arrive at the appropriate test load, each component of
this test is to be weighed individually, added to the total, and the total multiplied by three. The test load is to
be distributed so that the normal horizontal center of gravity is not changed.

58.4 aTo evaluate the handles of a separate cooking vessel, the cooking vessel is to be loaded so that
the handles support a weight equivalent to three times the total weight of: the vessel plus the weight of

water equal

fo the maximum overflow capacity of water. The test load is to be distribute

d so that the

normal horiz

58.5 Thew
inch (51 — 10
handle desig
weight is to

handles by li
slow cooker.
at the test vg
Temperature

58.6 The tg
temperature.

59 Temper

59.1 Each
probe plug.
minute, unds
exceed 50 n
mechanical {

bntal center of gravity is not changed.

pighted slow cooker is to be mounted to a test fixture such that the handle,is hel
2 mm) wide gripping area and centered over the intended gripping area. Due tg
n, a smaller width gripping area may be used. If more than ope_handle is §
be distributed between the handles. The test fixture shall provide' a dynamic |
fting the slow cooker at least 12 inches (305 mm) in 1 second, 6f time and ther
The test is to be performed while the slow cooker is in a well heated condition 2
Itage in 41.1.14, at the setting producing the highest handle temperatures durin
Test, Section 41. The dynamic loading test shall be.repeated for a total of 5000

stin 58.5, is to be repeated with a separate sample of a slow cooker unenergiz

ature Probe Insertion Test

Df six samples is to be subjectedto 50 cycles of insertion and withdrawal of the
The cycles are to be performed manually at a rate of speed no greater than
r rated load. At the completion of the 50 cycles, the voltage drop at rated cu
V between the male and_female contacts of the temperature probe plug. The
ailure of the temperature probe plug, nor shall there be any undue deteriorati

dovera2-4
limitations of
mployed, the
pad upon the

lowering the
nd energized
g the Normal
cycles.

ed at ambient

temperature-
6 cycles per
rent shall not

:Ie shall be no

on, pitting, or

burning of th¢ probe contacts.

60 Compohent Switches and Control Devices

60.1 Overlpad

60.1.1 Motprswitches

60.1.1.1 A switch or other device that controls a motor employed in an appliance, unless acceptable for
the application or unless interlocked so that it will never have to break the locked-rotor motor current, shall
be capable of performing acceptably when subjected to an overload test consisting of 50 cycles of
operation, making and breaking the locked-rotor current of the motor. There shall be neither electrical nor
mechanical malfunction of the device, nor undue burning, pitting, or welding of the contacts.

60.1.1.2 To determine whether a switch or other control device is capable of performing acceptably in the
overload test, the appliance is to be connected to a grounded supply circuit of rated frequency and voltage
in accordance with 41.1.14, with the rotor of the motor locked in position. During the test, exposed dead
metal parts of the appliance are to be connected to ground through a 3-Amp fuse, and the current-
interrupting device, if single-pole, is to be located in an ungrounded conductor of the supply circuit. If the
appliance is intended for use on direct current, or on direct current as well as alternating current, the
overload test is to be conducted with direct current, and exposed dead metal parts are to be connected so
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that they are positive with respect to a single-pole, current-rupturing device. The device is to be operated
at the rate of 10 cycles per minute, except that a faster rate of operation may be employed if agreeable to
all concerned. The performance is unacceptable if the fuse in the grounding connection opens during the
test.

60.1.2 Automatic controls

60.1.2.1 An automatic control for temperature regulating or temperature limiting shall be capable of
performing successfully for 50 cycles of operation, when the heater is connected to a supply circuit having
a potential of 120 percent of the voltage specified in 41.1.14. There shall be neither electrical nor

mechanical malfunction of the control, nor undue burning, pitting, or welding of the contacts.

60.1.2.2

In fests to determine whether an automatic control complies with the requirements in 60.1.2.1

and 60.1.2.3,|the appliance is to be connected to a grounded supply circuit; the enclosure,of the appliance,
to be connected to ground through a 3-Amp fuse; and the control, if 'single-pole, is to be
connected in jan ungrounded conductor of the circuit. If the heater is intended forquse on dirgct current, or
on direct current as well as on alternating current, the test is to be conducted,with"direct curfent, and the
enclosure is fo be connected so that it is positive with respect to a single-pole automatic|control. The

operated at the rate of 6 cycles per minute, except that a.faster rate of opergtion may be
greeable to all concerned. The performance is unacceptable if the fuse in the grounding

if of metal, i

device is to
employed if
connections

60.1.2.3 An
handle does
break of the s

pens during the test.

automatic control intended for use on direct current; which is constructed so that the starting

not stay latched with the timing knob in all of its position settings, thereby resulfing in a slow

witch contacts upon release of the handle, shall be capable of performing succgssfully when

tested as follpws. The switch shall be subjected to 50:Cycles of operation at normal load by feleasing the

handle slowly

and, during the test, the metal frame ofithe appliance shall be connected to ground through

a 3-Amp fuseé to give indication of a flashover, shiould this occur. The test shall be made [following the

overload test

and preceding the endurance test.on the control. See 60.1.2.1 and 60.2.1.1.

Table 60.1

Number of'cycles of operation for endurance test

Type of

thermostat

Automatically reset thermostat

Manually reset thermostat

Temperature re

hulating

A number of cycles equivalent to 1000 hours
of intended operation of the appliance, but
not less than 6000 cycles. However, the test
may be omitted if, with the thermostat short-
circuited, no temperature higher than the
limits given in Table 41.1 are attained during
the normal-temperature test of the

To be made the subject of spdcial
consideration®

appliance.

Temperature-limiting®

A number of cycles equivalent to 100 hours
of operation of the appliance under any
condition which causes the thermostat to
function, or 100,000 cycles, whichever is
greater. However, the test may be omitted if,
with the thermostat short-circuited, there is
no evidence of risk of fire as described in
55.1.1 — 55.1.11 during the continuous
abnormal operation of the appliance.

1000 cycles underload and 5000 cycles
without load. However, the test may be
omitted if, with the thermostat short-
circuited, there is no evidence of risk of fire
as described in 55.1.1 — 55.1.11 during
continuous abnormal operations of the
appliance.

Combination temperature-
regulating and -limiting

100,000 cycles if, with the thermostat short-
circuited, there is evidence of fire as
described in 55.1.1 — 55.1.11. If there is no
evidence of risk of fire under this condition,

To be made the subject of special
consideration.

Table 60.1 Continued on Next Page
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Table 60.1 Continued

Type of thermostat

Automatically reset thermostat

Manually reset thermostat

the thermostat is to be tested as a
temperature-regulating thermostat (see
above).

b See 28.1 and

2 If the operation of the thermostat controls the physical movement of a part of the appliance (such as in a pop-up type of
automatic toaster), the test is to be arranged so that each cycle involves the complete intended operation of the appliance.

28.2.

60.2 Endurance

60.2.1 The

60.2.1.1 A
number of ¢
thermostat s
voltage. The
pitting, or we

60.2.1.2 W

rmostats

thermostat shall be capable of withstanding an endurance test which ‘shall
cles indicated in Table 60.1. Unless it is specified that the test be made with
hall make and break the rated current of the appliance while connected to a g
e shall be neither electrical nor mechanical malfunction of the thermostat, nor u
ding of the contacts.

th reference to 60.2.1.1 and Table 60.1, thermostats_aré. classified as follows:

tonsist of the
out load, the
ircuit of rated
ndue burning,

a) A temperature-regulating thermostat is one which functions only to regulate the témperature of

the a
fire.

b) A
abno
fire.

c) A (
the te
of afi

60.2.2 Autq

60.2.2.1 An
cycles of op
contacts ma
movement o

ppliance under normal conditions of use, andwhose malfunction does not res

emperature-limiting thermostat is one.which functions only under conditions w
mal temperatures. The malfunction,ef’such a thermostat might or might not res

ombination temperature-regulating and -limiting thermostat is one that functio
mperature of the appliance under normal conditions of use, and also serves to r
re that might result from conditions of abnormal operation of the appliance.

bmatic toasters

automatic-toaster shall be capable of withstanding an endurance test consi
eration (while loaded as outlined in 60.2.2.2. A complete cycle shall consist

the elevator mechanism completely throughout its normal travel. There shall b

ilt in a risk of

hich produce
ult in a risk of

s to regulate
bduce the risk

sting of 6000
of the switch

king ‘@nd breaking the rated current of the toaster and, except as indicated in 60.2.2.2,

b no electrical

or mechanic

atTmatfunctiomwithr regard—toopening—the contacts—and o wetdingor undue

pitting of the

switch contacts. In addition, the toaster shall comply with the test described in 55.2.5.2 and 55.2.5.3,
following the endurance test.

60.2.2.2 With reference to 60.2.2.1, each bread slot or space is to be loaded with a 50 g weight for the
first 25 cycles and last 25 cycles, and a 25 g weight for the intervening 5950 cycles. The weights are to
consist of the simulated toast load described in Figure 60.1. Lead shot (No. 7) is to be added to the
simulated toast load as necessary to obtain the exact weights of the total loads. During the cycles using
the 50 g weights, the elevator mechanism need not move through its complete travel but shall open the
switch contacts providing power to the heating elements.

60.2.2.3 During the endurance test described in 60.2.2.1 and 60.2.2.2, external fan cooling may be
provided to shorten the cycle time, however, the temperatures obtained adjacent to temperature sensing
components or other appropriate reference points shall not exceed those measured during the normal
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temperature test described in 41.2.5.1. Operation is to consist of simulating the toasting of bread with each
cycle terminated by the toaster automatically.

60.2.2.4 The automatic toast feature of a toaster oven shall be capable of withstanding an endurance
test consisting of 6000 cycles simulating the process of making toast. A complete cycle shall consist of the
initiation of the toast cycle through use of the toast feature actuator, heating the oven to normal operating
temperature and termination of the toast cycle by the toaster automatically. There shall be no electrical or
mechanical malfunction with regard to opening the contacts, and there shall be no welding or undue pitting
of the switch contacts. In addition, the toaster oven shall comply with the tests described in 55.2.5.6,
following the endurance test.

60.2.2.5 During the endurance test described above, forced air cooling may be provided to shorten the
cool down time, however temperatures obtained adjacent to temperature sensing components or other
appropriate r¢ference points shall not exceed those measured during the normal temperature test. During
the test a simulated bread load need not be utilized.

Figure 60.1

Simulated toast load
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To be constructed to aluminum flashing approximately 0.010 inch (0.254 mm) thick. Outside surface to be painted with minimum
500°F (260°C) flat black engine paint. Total weight to be equal to or less than 25 g without lead shot.
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60.2.2.6 A toaster oven and toaster oven/broiler shall be capable of withstanding an endurance test
consisting of 6000 cycles of operation of opening and closing the door. During and at the conclusion of the

test, the appl

iance shall meet the following criteria:

a) There shall be no electrical or mechanical malfunction that results in the likelihood of fire, electric
shock, or injury to persons;

b) There shall be no loosening or shifting of adjustments or parts that results in the likelihood of fire,

electr

ic shock, or injury to persons; and

c¢) There shall be no failure of applicable switches and contacts.

60.3 Limitgd-shortcirctuit—Motor-controt-devices

60.3.1 The

e shall not be any ignition of cotton surrounding the outer enclosure of the)pro

(that in some cases, will be the enclosure of the motor that it protects) when three samplg

controlling a

60.3.2 Am
overheating

60.3.3 For
circuit capac

60.3.4 Ine
test; the fuse
branch circu

closing the d
60.4 Toast
test

60.4.1 In re
operation tim

60.4.2 Thrg
that the toag
such as "Fro
available wh

motor are subjected to short circuits on a circuit limited to 200 A.

ective device
s of a device

btor is considered to comply with the requirement in 60.3.1, iflit,is equipped with an inherent

protector that complies with the requirements for such protectors.

the tests mentioned in 60.3.1, the power factor of the\test circuit is to be 0.9
ty is to be measured without the device in the circuit.

hch case, a nonrenewable cartridge fuse is to“\be connected in series with the

is to be of the maximum current rating, that will be accommodated by a fuse
t to which the appliance would be connécted. The test on one sample is to
pvice on the short circuit.

L 1.0, and the

device under
Lholder of the
be made by

br supplemental operating control operation time — Cord connected automatic toaster

ference to in 22.18, the times measured in 55.2.5.3 shall not be more than
e as determined in%60.4.2 plus 60 seconds.

e samples shall"be operated for one cycle with the toaster set to maximum g
ter can remain energized; maximum darkness plus any additional cycle exte
ven" or ('Defrost". The toaster is to be loaded to maximum capacity with slices of
te bread, each weighing approximately 25 g. The test voltage is to be as describ|

The time fro
ungrounded

he maximum

peration time
nding feature
commercially
edin 41.1.14.
sconnects the

s to when the p

as the maximum operation time in 22.18.

61

61.1

Permanence of Marking

is to be used

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.

61.2 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 Table
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7.1 for indoor equipment, and Table 7.2 for outdoor equipment in the Standard for Marking and Labeling
Systems, UL 969.

61.3 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.

| 62 Permanence of Cord Tag

I 62.1 To determine compliance with 67.25 and 67.27, a cord tag shall:

a) Be either of the following forms, and

1) A flag-type with an adhesive back. The tag is to be wrapped tightly once around and is to

b) Cor

62.2 For eq
power supply
be conducted

adhere to the supply cord. The ends of the tag are to adhere to each othef ang
flag. The required markings are to be positioned on the projecting flag portion o

2) A flag tag having a hole to permit securement to the power-supgly cord by g
or equivalent means. The strap shall not be removable without cutting.

hply with the following:

1) The Standard for Marking and Labeling Systems <Flag Labels, Flag Tags,
Labels and Related Products, UL 969A, for the“cord type it is applied tq
environmental conditions consistent with the intended use of the product (e.g.
outdoor use); or

2) Representative samples that have begn subjected to the tests described in
shall meet the following requirements:

i) The tag shall resist tearing for longer than 1/16 inch (1.6 mm) at any p
ii) The tag shall not separate from the power supply cord;

iii) There shall‘bé no permanent shrinkage, deformation, cracking,
condition that renders the marking on the tag illegible; and

iv) Overlamination shall remain in place and not be torn or otherwise d
printing shall remain legible.

ch type.of conditioning mentioned in 62.3 — 62.5, three samples of the tag 4
cord in the intended manner are to be used. If tags are applied by an adhesivs
no sooner than 25 hours after application of the tag.

project as a
f the tag.

plastic strap

Vrap-Around
and to the
ndoor use or

62.3 — 62.6,

Dint;

or any other

hmaged. The

pplied to the
, tests are to

62.3 Three samples are to be tested as received.

62.4 Following conditioning in an air-circulating oven at 60 +1°C (140 +1.8°F) for 240 hours, three
samples are to be tested after 30 minutes of conditioning at a room temperature of 23 +2°C (73.4 £3.6°F)
and 50 5 percent relative humidity.

62.5 Three samples are to be tested within 1 minute after exposure for 72 hours to a humidity of 85 5
percent at 32 +2°C (89.6 £6°F).

62.6 Each sample is to consist of a length of power supply cord to which the tag has been applied. The
power supply cord, with the attachment plug pointing up, is to be held tautly in a vertical plane. A force of 5
Ibf (22.2 N) is to be applied to the upper-most corner of the tag farthest from the power supply cord, within
1/4 inch (6.4 mm) of the vertical edge of the tag. The force is to be applied vertically downward in a
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direction parallel to the major axis of the cord. In determining compliance with 62.1(b)(2)(iii), manipulation
is permissible, such as straightening of the tag by hand. To determine compliance with 62.1(b)(2)(iv), each
sample is to be scraped 10 times across printed areas and edges, with a force of approximately 2 Ibf (8.9
N), using the edge of a 5/64 inch (2.0 mm) thick steel blade held at a right angle to the test surface.

63 Small Metal Object Heating Test

63.1 Induction heating elements shall be constructed so that the element can only be operated when a
vessel is placed on the cooking zone. The appliance is to be operated at rated voltage with the controls
adjusted to their highest setting. An iron bar, 0.08 inches (2 mm) thick having dimensions approximately
3.94 inches x 0.79 inches (100 mm x 20 mm), is to be placed in the most unfavorable position on each
cooking zone, tested one at a time. The temperature rise of the bar shall not exceed 35°C (95°F).

MANUFACTURING AND PRODUCTION-LINE TESTS

64 Dielectric Voltage-Withstand Test

64.1 Each pppliance shall withstand without an indication of unacceptable performance| as a routine

production-life test, the application of a potential between the primary wiring, includir

components
and accessil]

and accessible metal parts that are likely to become energized, and between |
le low voltage (42.4 V peak or less) metal parts, including terminals. The test

g connected
brimary wiring
botential shall

be 1200 V agplied for 1 second or 1000 V applied for 1 minute.

64.2 The appliance may be in a heated or unheated condition for the test.

64.3 The tgst shall be conducted with the appliance fully assembled. It is not intended that
be unwired, nodified, or disassembled for the test;

the appliance

Exception N¢. 1: A part, such as a snap coveror a friction-fit knob, that interferes with perfoymance of the

test need not be in place.

Exception N
complete apf

D. 2: The test may be-pérformed before final assembly if such a test represer
bliance.

ts testing the

pntial, the test
such a case,

the circuitry
epresentative

64.4 If the @appliance employs a solid-state component that can be damaged by the test pot
on each apgliance may be conducted before the component is electrically connected. In
additional testing is"to- be made of a random sampling of each day's production with
rearranged tp reduce the likelihood of damage to any solid-state component but retaining r
dielectric strgss\of the circuit.

64.5 The test equipment is to produce an output voltage that is not less than the factory test value
specified, nor is the magnitude of the test voltage to be greater than 120 percent of the specified test
potential when the tester is used in each of the following conditions:

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 voltmeter 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.
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