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INTRODUCTION

1 Scope

1.1

These requirements cover household and commercial microwave cooking appliances operated in

the Industrial, Scientific and Medical (ISM) bands of 915 £25 and 2450 +50 MHz, for use in ordinary
locations in accordance with the National Electrical Code, NFPA 70, and rated not more than 600 V.

1.2 These requirements also cover microwave cooking appliances intended for built-in installation, side-
by-side mounting, stacking, wall mounting and installation over ranges.

1.3 For the
found in con
dispensed. H

1.4 These 1
combination i

2 Glossary
2.1

2.2 AUTOM
controlled ung

a) If th
is inde

b) If,
restart

For the purpose of this standard the following definitions apply.

i . ial mi ki ,

hmercial kitchens, restaurants, or other business establishments where
busehold microwave cooking equipment is that intended for household use.

equirements also cover the microwave cooking portion of a househald elect
5 to comply with the Standard for Household Electric Ranges, UL '858.

ATICALLY CONTROLLED APPLIANCE - An-appliance is considered to bg
er any one or more of the following conditions:

e repeated starting of the appliance, beyond one complete predetermined cycl
pendent of any manual control;

juring any single predetermined-cycle of operation, the appliance is cause
or change operating modes-aone or more times; or

pon energizing the appliance, the initial starting of a motor may be intenti
 normal, conventional starting.

P CIRCUIT — An isolated secondary circuit involving a potential of not more tha

is that usually
food may be

ric range. The

automatically

e of operation,

d to stop and

bnally delayed

— That portion ‘of the microwave cooking appliance in which food may be heated, cooked, or

n42.4V peak

c) If, u
beyon
2.3 CAVITY
dried.
2.4 CLASS
supplied by:
a)Ani

nherently-limited Class 2 transformer;

b) A combination of an isolated transformer secondary winding and a fixed impedance or regulating
network that together comply with the performance requirements for an inherently-limited Class 2
transformer;

c) A dry-cell battery having output characteristics not greater than those of an inherently-limited
Class 2 transformer;

d) Any combination of (a), (b), and (c) that together comply with the performance requirements for
an inherently-limited Class 2 transformer; or

e) One or more combinations of a Class 2 transformer and an overcurrent protective device that
together comply with the performance requirements for a noninherently-limited Class 2
transformer.
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A circuit derived from a line-connected circuit by connecting impedance in series with the supply circuit as
a means of limiting the voltage and current is not considered to be a Class 2 circuit. See Secondary
Circuits, Section 32.

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

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

normal or abnormal operation of the end product is considered an auxiliary control.

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

2.8 CONTR
regulates the
thermal cutou
operating cont

2.9 CONTR
reduce the rish
of the applian
and abnormal
"limiting contrg

2.10 CONTH
deviation and

or operating s¢quence has not been declared and.tested under this standard.

2.11 CONTR
deviation and

or operating s¢quence have been declared and tested under this standard.

2.12 CONTH
as normal cog

which a contrgl will be installed or may be due to the location of the end-use equipment,

against humid
of a:

a) Hern

DL, OPERATING — A device or assembly of devices, the operation~of,w
end product during normal operation. For example, a thermostat, the failu
/limiter or another layer of protection would mitigate the potential hazard, is (
rol. Operating controls are also referred to as "regulating controls®.

DL, PROTECTIVE — A device or assembly of devices, thefoperation of which
of electric shock, fire or injury to persons during reasonably anticipated abnon
ce. For example, a thermal cutout/limiter, or any other control/circuit relied up

conditions, is considered a protective control. PfotecCtive controls are also
Is" and "safety controls."

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

he drift (tolerance before and after certain conditions) of its operating value, o

OLLED ENVIRONMENT — An environment relatively free of conductive conta
king vapors, carbon dust, and the like, that may be a result of the end-use

ty and the<fermation of condensation. A controlled environment may be provi

netically sealed enclosure,

hich starts or
e of which a
onsidered an

is intended to
mal operation
on for normal
referred to as

OL, TYPE 1 ACTION — The actuation of\an-automatic control for which the manufacturing

perating time,

OL, TYPE 2 ACTION — The actuation of an automatic control for which the manufacturing

perating time,

minants, such
equipment to
and protected
led by means

b) Encapsulation,

c)Aco

nformal coating, or

d) A gasketed, tight-fitting enclosure or filter system preventing contamination in conjunction with a
system preventing condensation (for example, the maintaining of the surrounding air at constant

213

temperature and a suitably low relative humidity).

"CROWBAR" CIRCUIT - A circuit that causes an electrical overload to exist in the event certain

other operations are not completed. The overload condition in turn causes an overcurrent or thermal
device to function.

2.14 DOOR - The movable barrier that permits access to the cavity for placement or removal of food,
and whose function is to prevent emission of microwave energy from the passage or opening which
provides access to the cavity.
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1

2.141

ELECTRICAL CONNECTION — The physical interface between two points in a circuit such as

spade terminals, pin terminals, micro switch contacts, relay contacts, timer contacts, and crimped

connections.

2.15 EQUIVALENT PLANE-WAVE POWER DENSITY — The square of the rms electric field strength
divided by the impedance of free space (377 ohms).

2.15.1

FLAME CYLINDER - A projection of a vertical cylinder having a diameter of 20 mm and a height

of 50 mm, placed above the center of the connection zone(s) and on top of any polymeric parts that are
supporting current-carrying electrical connections as shown in Figure 12.2.

2.16

INTERLOCK — A device or system, either electrical, mechanical, or electromechanical, that serves

to prevent ex
cover, or accq

2.17
render a mig
designated pr

2.18 MAGN

219 MICRC
shielding aroy

220 MICR
exposed durir

221 OVER
oven vent-ho
includes appli

2211 POT
a) The

b) Hig

posure to an electric shock, or physical injury, or excessive radiation emissier
ss panel is opened or removed.

INTERLOCK MONITOR — An electrical, mechanical, or electromechanieallsystem

rowave cooking appliance incapable of generating microwave)energy in
mary or secondary interlock, or both does not perform its intended function.

FTRON — A type of microwave generator usually used in microwave cooking a

WAVE ENCLOSURE — Refers to the inner cavity‘walls, the door, waveguide
nd magnetron filament connections.

DWAVE RADIATION EMISSION — TheXmicrowave energy to which pers
g operation or user servicing of a microwave cooking appliance.

THE-COOKTOP MICROWAVE QVEN — Any appliance, including a combinat
bd fan, that may be located above a range, cooktop, or similar heating apy
ances that can be located on a vent-hood shelf above a range or cooktop.

ENTIAL IGNITION SQURCES —
magnetron wayeguide;

N voltage or'Ltine Voltage uninsulated and insulated terminals;

c) High voltage-or Line Voltage printed circuit board traces;

d) Hig

when a door,

that serves to
the event the

ppliances.

and radiation

ons might be

on microwave
liance. It also

n'voltage or Line Voltage open coils/windings;

e) High voltage or Line Voltage open contacts;

f) High voltage or Line Voltage wiring not employing VW-1 insulation;

g) Any other component containing high voltage or Line Voltage;

h) Any exhaust opening in the oven cavity; or

i) Any circuit or component that has normal operating wattage >60W.

2.22 POWER OUTPUT CONTROL CIRCUIT — A control circuit that supervises and/or manages the
power output and must operate repetitively and consistently to assure compliance with the normal and
abnormal operation tests specified in Sections 38 — 66.
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2.23 PRIMARY INTERLOCK — A designation for one of the oven door interlocks. The primary interlock is
intended to de-energize the microwave generator upon opening the oven door, before microwave radiation
emission exceeds the levels specified in 39.1.1.

2.24 PRIMARY CIRCUITS - The wiring and components that are conductively connected to the branch
circuit.

2.25 SAFETY CIRCUIT — Any primary or secondary circuit that is relied upon to reduce a risk of fire,
electric shock, injury to persons, or excessive radiation (microwave or x-radiation) emission. An interlock
circuit, for example, is considered to be a safety circuit.

2.26 SECONDARY CIRCUIT — A secondary circuit is one that is supplied from an isolated secondary
winding of a transformer.

2.27 SECONDARY INTERLOCK - A designation for one of the oven door interlocks. Th¢ operation of
the secondary interlock is intended to prevent microwave radiation emission from exceeging the level
specified in 39.1.1 when the door is opened.

2.28 STIRRER — That feature of a microwave cooking appliance that serves to continuoudly change the
standing wave pattern within the oven cavity.

2.29 UNDER-CABINET MOUNTED MICROWAVE OVENS —A microwave cooking appliance that is
installed undef a cabinet and over a non-heat producing surface.

2.30 USER $ERVICING — Any form of servicing that might be performed by personnel other than those
who are trained to maintain the appliance. Some exaniples of user servicing are:

a) Clegning any areas that are accessible-without the use of tools;
b) Replacing lamps, fuses, or other parts that are accessible without the use of tools;
c) Adjustment of any controls that’do not involve the use of tools; and

d) Any pperation describedwor implied in the operator's manual, whether or not tools afe required.

2.31 VIEWING SCREEN'= That feature of a microwave appliance, usually part of the dpor assembly,
that is opaque|to microwave energy but visually transparent to provide for viewing the cavity ¢ontents.

2.32 VIEWING SCREEN BARRIER — An optically transparent material adjacent to a vigwing screen,
which serves tp\prevent insertion of a wire or other object into the cavity.

2.33 VOLTAGE, EXTRA LOW — A circuit involving a potential of not more than 32 VAC RMS (42.4 volts
peak) or 30 volts direct current (dc), and supplied by:

a) A primary battery;
b) A National Electrical Code, ANSI/NFPA 70, standard Class 2 transformer;

c) A combination of a transformer and fixed impedance which, as a unit, complies with all
performance requirements for a Class 2 transformer; or

d) A Class 2 Power Supply.

2.34 VOLTAGE CIRCUIT, HIGH — Any circuit involving potential greater than 600 volts.
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2.35 VOLTAGE CIRCUIT, LOW OR LINE — Any circuit with characteristics in excess of those of an extra
low-voltage circuit but less than that of a high voltage circuit.

CONSTRUCTION
3 General

3.1 A microwave cooking appliance shall be made and finished with the degree of uniformity and grade
of workmanship that is practicable in a well-equipped factory.

4 Components

4.1 A component of a product covered by this standard shall:

a) Comply with the requirements for that component as indicated in the' individal section (s)
coveripg that component;

b) Be :[sed in accordance with its rating(s) established for the intended conditions of Uise;
c¢) Be yised within its established use limitations or conditions of aceeptability; and

d) Additionally comply with the applicable requirements of thi$ end product standard.

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

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

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

c) Is spparately investigated when.-forming part of another component, provided thel component is
used within its established ratings and limitations.

Exception Ng. 2: A componént complying with a component standard other than thosg cited in this
standard is aqceptable if:

a) The compohent also complies with the applicable component standard indicated in this
standgrd; or

b) Thel eomponent standard:

1) Is compatible with the ampacity and overcurrent protection requirements of the National
Electrical Code, ANSI/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.

4.2 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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4.3 A compo

nent that is also intended to perform other functions, such as:

a) Overcurrent protection;

b) Ground-fault circuit-interruption;

c) Surg

€ suppression;

d) Any other similar functions; or

e) Any

combination thereof

shall comply additionally with the requirements of the applicable UL standard(s) that cover devices that

provide those

Exception: WH
markings, inst
applied.

4.4 With re
performance r|
normal and ab

5 Frame and Enclosure
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unctions.
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gard to a component being additionally investigated,¢reference to con
bquirements in another UL end product standard is suitablé where that standz
normal use conditions consistent with the application-efihis end product stand

ave cooking appliance shall be so formed-and assembled that it will have thg
ary to resist the abuses that it is likely:\to"be subjected, without increasing t
injury to persons, or exposure to radiafion emission in excess of the limits spe
due to total or partial collapseswith resulting reduction of spacings,
pf parts, or other serious defects,

osure of a microwave ¢ooking appliance shall house all electrical parts, ex
cause a fire, electric shock, injury to persons, or exposure to radiation emissio
ified in these requirements under any condition of use. No dependence shall
or adjacent equipment to complete an enclosure. If a microwave cooking
bermanent installation (intended for permanent connection to the power
| be providédiwith means for mounting in the intended manner and shall be
fittings,such as brackets, hangers, or sleeve.

he'factors that shall be taken into consideration when an enclosure is being

ied as part of
need not be

struction and
rd anticipates
ard.

strength and
ne risk of fire,
cified in these
loosening or

cept a supply
n in excess of
be placed on
appliance is
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urnished with
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its:
a) Mec
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hanical strength,

stance to impact,

¢) Moisture-absorptive properties,

d) Combustibility,

e) Resi

stance to corrosion, and

f) Resistance to distortion at temperatures to which the enclosure may be subjected under
conditions of use. For a nonmetallic enclosure, all of these factors shall be considered with respect
to thermal aging.
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5.4 An enclosure constructed of polymeric material shall comply with the requirement in 12.3. A metal
enclosure or enclosure part shall be tested in accordance with Metal Enclosure Impact Test, Section 47,
for resistance to impact.

5.5 Cast- and sheet-metal portions of the enclosure shall be no thinner than indicated in Table 5.1 unless
the enclosure is found to be acceptable when evaluated under considerations such as are mentioned in
5.3and 5.6.

5.6 In addition to being considered with reference to the factors mentioned in 5.3, an enclosure of sheet
metal shall be evaluated with respect to its size and shape, the thickness of metal and its acceptability for
the particular application, considering the intended use of the appliance.

Table 5.1
Minimum acceptable thickness of metal enclosure
At small, flat, unreinforced
surfaces and at surfaces that
are reinforced by curving, At surfaces'té
ribbing, or the like, (or are which a wifing
otherwise of a shape and/or system)is to be At relatively large
size to provide acceptable cofinected in the unreinforced flat
physical strength) field surfaces
Metal in (mm) in (mm) in (mm)
Die-cast mietal 3/64 (1.2) - 5/64 (2.0)
Cast mallepble iron 116 (1.6) - 3/32 (2.4)
Other cast|metal 3/32 (2.4) - 1/8 (3.2)
Uncoated $heet steel 0.026 (0.66) 0.032 (0.81)2 0.026 (0.66)
Galvanized sheet steel 0.029 (0.74) 0.034 (0.86)2 0.029 (0.74)
Nonferroug sheet metal 0.036 (0.91) 0.045 (1.14) 0.036 (0.91)
@ Sheet stdel of a thickness less than that mentioned, but not less than 0.026 in (0.66 mm) if uncoated steel of not less
than 0.029in (0.74 mm) if galvanized steel, is acceptable if the area surrounding the knockout has a thickness not less
than 0.053fin (1.35 mm).

5.7 If openings for exhaust ventilation are provided in the enclosure of a microwave cooking appliance
they shall be so located that they will not vent into concealed spaces of a building structurg¢, such as into
false-ceiling space or into-hollow spaces in the wall, when the appliance is installed as intended.

5.8 The migrowave enclosure of a microwave cooking appliance shall be so constructed as to prevent
microwave rafliation emission in excess of the values specified in 39.1.1.

5.9 With reference to 5.8, there shall be no openings in external surfaces of an appliance that will enable
insertion of an insulated wire of any diameter into the cavity, wave guide, or other microwave-energy-
containing spaces while the door is closed, provided the wire, when inserted, could consist of two straight
segments forming an obtuse angle of not less than 170 degrees. The appliance is to be fully assembled
during the examination except for parts that are removable without the use of tools. Typically, a solid wire
approximately 0.04 in (1.0 mm) in diameter is used to determine possible insertion paths. The rotating fan
blade of a blower motor in the direct line of sight to a small hole or crack leading to a microwave containing
space is considered an acceptable barrier to the insertion of a wire.

Exception: Entry of a wire of any diameter may be considered acceptable if it can be demonstrated that the
insertion of any such wire will not result in an equivalent plane-wave power density of microwave radiation
in excess of 1 mW/cm? at any point 5 cm or more from the external surface of the enclosure when
subjected to the Microwave Radiation Emission Test, Section 39, with all interlocks in the circuit.
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5.10 A countertop microwave cooking appliance that employs electrical components or internal wiring
located below an opening that is more than 45 degrees from the vertical plane on the top of a countertop
microwave oven shall comply with Spillage on Horizontally-Mounted Openings, Section 53.

6 Accessibility of Live Parts
6.1 The electrical parts of an appliance shall be so located or enclosed that persons are protected
against unintentional contact with uninsulated live parts. The method of evaluating openings in the

enclosure is given in 6.2 — 6.6.

6.2 An opening in the enclosure of an appliance that will not permit entrance of a rod 1 in (25.4 mm) in
diameter is acceptable if a probe as illustrated in Figure 6.1, when inserted into the opening, cannot be

made to touch
the levels spe

6.3 With res
be rotated or 3
may be to an
articulation.

6.4 An open
Figure 6.2, is
than, R distan
opening. T eq
the largest roy
evaluating an
boundaries of

any part where leakage current to earth ground, or to other accessible parts,
ified in 38.1.

ngled to any position before, during, or after insertion into the opening; and t
y depth allowed by the opening size, including minimal depth- combined W

ng that has a minor dimension of 1 in (25.4 mm) or/more, in an enclosure, a
pcceptable if, within the enclosure, there is no unifisulated live part or film-co
ce from the inside edge of the perimeter of the opening and X distance from th
hals the enclosure thickness, R equals X mints’T, and X equals five times th
nd rod that can be inserted through the .opéhing but not less than 6-1/16 in
opening, any barrier located within the ‘volume is to be ignored unless it
the volume in a continuous, closed line;

would exceed

pect to the requirement in 6.2, the probe may be articulated into apy ¢onfiguration and may

e penetration
ith maximum

5 illustrated in
ated wire less
e plane of the
e diameter of
(154 mm). In
ntersects the
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Figure 6.1
Accessibility probe
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Opening in enclosure
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6.5 In connection with the requirements in 6.1 — 6.4, a part of the outer enclosure that may be removed
without the use of tools by the user of the appliance (for the attachment of accessories, to allow access to
means for making operating adjustments, or for other reasons) is to be disregarded — that is, it is not to be
assumed that the part in question affords protection against electric shock. A warning marking, such as
that specified in 71.1.8 is not considered to eliminate this condition.

6.6 With reference to 6.7 and 6.8, the outer enclosure of a household counter-top appliance that requires
removal for servicing is to be removed when determining compliance with the requirements.

6.7 A component (such as a lampholder, fuseholder, circuit breaker, or the like) intended to be user
serviceable shall be so located that persons replacing or resetting the component in a line-voltage circuit

cannot unintentionally touch an uninsulated live part.

Exception: TH
or to the clips

e requirement does not apply to the screwshell or center contact of a scréwsh
of a fuseholder that is associated with the component being replaced.

6.8 Uninsulated live parts of the line or high voltage circuits shall be individually insulate

located such
removed.

Exception Ng
windings. Th
requirement.

Exception No
parts if the sy
the probe are
to the person

Exception Ng
oven may be

a) The

b) The
Phillip

c) The
provid|

that the probe illustrated in Figure 6.3 cannot contact live parts with the o

1: This requirement does not apply to enamel-coated line or low voltage
secondary voltage coil of the magnetron trahsformer shall not be exg

al
=

2: An interlock system may be provided inlieu of insulating, guarding, or Ig
stem disconnects all poles of the power, supply, and the live parts that can bg
reliably deengerized. The actuator far,such an interlock shall be concealed a
servicing the microwave oven.

3: Non-removable type fasteners or other means of securing the outer er
brovided in lieu of insulating-guarding, locating or interlocking the live parts if:

securing means if determined through trial removal to be unlikely to be remov

securing means is provided with a tool interface that will not accommoda
5, @ square,.ontorx driver, or wrench of any type for removal,

securing means has a curved head that cannot be gripped by pliers. A s¢
bd with a maximum 0.020-in (0.50-mm) radius curve above the exposed outer

applia

ell lampholder

d, guarded, or
Lter enclosure

connected coil
mpt from the

cating the live
b contacted by
hd not obvious

closure to the

bd,

fe a slotted, a

bcuring means
surface of the

neeto which the securing means is affixed is considered as not be capable of 4

eing gripped,

d) A minimum of two such securing means are provided,

e) The securing means are located such that removal of the non tamper-resistant screws will not
allow access to the high voltage circuits (such as at the bottom of the enclosure), and

f) The

appliance is marked in accordance with 73.23.
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Figure 6.3

Probe for uninsulated live parts

ANY
CONVENIENT ‘
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7 Protection Against Injury

7.1 General

7.1.1 A moving part, such as the.rotor of a motor, a chain, a pulley, a belt, or a gear, shall He enclosed or
guarded to requce the risk of injury to persons.

7.1.2 With reference to“the requirement in 7.1.1, 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 |n determining the acceptability of an exposed moving part are:

a) The [degree of exposure;

b) The sharpness of the moving part;

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

d) The speed of movement of the part; and

e) The likelihood of a finger, an arm, or clothing being drawn into the moving part (such as at points

where gears mesh, where a belt travels onto a pulley, or where moving parts close in a pinching or
shearing action).

7.1.3 A microwave cooking appliance, and any item furnished with the appliance, shall have no sharp

edge, burr, point, or spike inside or outside the appliance that may cause injury during use, including a
cleaning operation.
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7.1.4 Materials employed in the construction of the appliance depended upon for protection against
injury shall be acceptable for the particular use. See 5.1 and 5.3.

7.2 Strength of mounting

7.2.1 A support bracket, hanger, or the like, of a wall-mounted appliance, shall not weaken, crack, or
break; and shall support the oven and mounting bracket assembly when subjected to the conditions
described in Strength of Mounting Test, Section 65.

7.3 Fans

7.3.1 A remavable filter that complies with the requirements in Filters_Sectfion 29 _is acceptable as a

guard of a fan.

7.3.2 A side|of a fan need not be guarded provided that:

a) Theappliance is marked as specified in 73.27; and

b) Th¢ installation instructions are such that, when installed per’the instruction
allowing the user access to an unguarded side of a fan is at least 7*ft (2.13 m) above

5, an opening
the floor.

8 Mechanidal Assembly
8.1 A switch

cap), or othel
from turning.

tor attachment
be prevented

, a fuseholder, a lampholder, an attachment pltig’receptacle, a power inlet (mo
component that is handled by the user shall be mounted securely and shal
See 14.3.

Exception: T:Be requirement that a switch be prevented from turning may be waived if |all four of the

following condlitions are met:

a) The
toggle
the sw

b) The

switch is of a plunger, slide, or other type that does not tend to rotate whe
switch is considered to'be subject to forces that tend to turn the switch durin
itch;

means of mounting the switch makes it unlikely that operation of the switch

n operated. A
g operation of

will loosen the

switch

c) Spd no stress on

interna

cings _arg“not reduced below the minimum acceptable values and there is
| wiring*or terminals of internal wiring if the switch moves; and

d) Intended operation of the switch is by mechanical means rather than by dird

persons.

pct contact by

8.2 The means by which the turning mentioned in 8.1 is prevented is to consist of more than friction
between surfaces — for example, a lock washer, properly applied, is acceptable as the means to prevent
turning of a device having a single-hole mounting means.

8.3 If a factory installed part of an appliance is normally removed from the appliance by the installer to
convert the appliance from one type of installation to another, (for example, counter top installation to built-
in), and the part is not replaced during such conversion, the appliance shall, with the part removed, comply
with all requirements in this standard that apply to all types of installation for which the appliance is
intended.
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9 Protection Against Corrosion

9.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating, or other
equivalent means if corrosion of such parts would be likely to result in a risk of fire, electric shock, injury to
persons, or excessive radiation emission.

Exception: This requirement does not apply to bearings, laminations, or minor parts of iron or steel, such
as washers or screws. The sheath of a heating element need not be protected against corrosion.

9.2 If the oxidation of iron or steel due to the exposure of the metal to air and moisture is not likely to be
appreciable — thickness of metal and temperature also being factors — surfaces of sheet steel and cast iron
parts within an enclosure may not be required to be protected against corrosion.

10

10.1  Openin
interlocks. At |
part of the hu
interlock shall
the interlock is
removable wit
57.2 also.

Interlocks

g the door of a microwave cooking appliance shall operate a) minimum
east one door interlock on a fully assembled microwave oven shall'not be op
man body, or any object with a straight insertable length_0f\3.9 in (99.6 n
also be concealed (not within line-of-sight), unless its actuation is prevented w|

possible. Any visible actuator or device to prevent actuation of this interloc
nout disassembly of the oven or its door. For magnetically operated interlocks

10.2 The intg¢rlocks designated as primary and secondary shall prevent microwave radiatiq

excess of the

conditions des
11 Interlock
11.1

comply with th
Monitor Circui

requirements in 39.1.1 for the primary andcsecondary interlocks under the nor
cribed in this standard.

Monitors

An inteflock monitor circuit shall be(provided as part of the microwave cooking applig

e applicable constructiohalrequirements of 11.2 — 11.4, and test requiremen
Test, Section 49.

11.2 An inteffock monitor circuit'component or system shall not serve as one of the door in

interlock malfu

Exception: Wi
sets serving a

nctions shalltnotdisrupt the monitoring function of the interlock monitor circuit.

h reference to the first sentence of 11.2, a multiple circuit switch employing sef
5 dooFrinterlock and monitor switches may be acceptable provided:

of two door
erable by any
hm). Such an
hen access to
k shall not be
see 57.1 and

n emission in

mal operating

nce and shall

ts in Interlock

erlocks. Door

barate contact

oo intorlanlc aantact cat dooc notincroanc.

a) The'présen

unction of the

') 4
PTCOCTTCC O e TICTTOCA—COTTat o CT GOC O TTUT I reast—u

monitoring function of the monitor contact set; and

b) There are no common-mode malfunctions that could lead to or result in malfunction of the
monitoring function of the monitor contact set and an unacceptable operation of the interlock,

unless

there are at least two other operable door interlocks in the appliance.

11.3 Any overcurrent device or fusible element necessary for proper operation of a monitor circuit, such
as a crowbar circuit, shall be provided in the appliance and located where it is not accessible to the user
without the use of tools.

11.4 The means of monitoring one or both of the required interlocks shall cause the microwave generator
of a microwave cooking appliance to become inoperable until the appliance is serviced by qualified service
personnel if any interlock being monitored fails to perform its required function with all other control
devices in the monitor circuit set to the closed position. Instructions for servicing associated with the
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operation of the interlock monitor shall be provided for the serviceman, but shall not be provided for the

user as part o

f the user operating instructions packaged with the product. See 76.2.

12 Polymeric Materials

12.1

Polymeric materials employed in the construction of gaskets, spacers, dielectric media of wave

traps, or other structural parts of a microwave cooking appliance shall be investigated for the application if
the partial or total deterioration of such parts could result in microwave radiation emission exceeding the
limits specified in 39.1.1.

12.2 Compliance with 12.1 is determined by subjecting the specific construction to the test described in

45.1.1-45.5.

7and 48.1.1—-48.4.1.

12.3 A pol
Standard for
polymeric end

Exception No
when determi

Exception No
as a decoratiy

Exception No
enclosure is 1

Section 54, and Potato Fire Containment Test, Section 64A.2, of this standard.

12.4 A polymeric material that only limits access to microwave energy-containing spaces

5.8 and 5.9,
accessibility t

a) Imy

Equipment Evaluations, WL\746C. An impact of 2 ft-Ibf (2.7 J) is to be applied. As

test, th

b) Mo
applia

c) Abn

meric material enclosure of electrical parts shall comply with the requirs
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, as
losures.

L 1: A minimum impact of 5 ft-Ibf (6.8 J) shall apply to all microwave cook
ning the impact resistance of a polymeric material enclosure of live parts.

2: An enclosure of Class 2 circuits — see Secondaty Circuits, Section 32 — §
e part, see 12.6.

. 3: For the abnormal operation and severe ‘conditioning test of UL 746C,
0 be evaluated under the abnormal operadtion tests specified in Abnormal O

and does not serve to retard propagation of flame initiated within appliance
b parts which may present risk of electric shocks and injury, shall comply with t

act Test — In accordance with the Standard for Polymeric Materials — Us
e appliance shalllcomply with 5.8 and 5.9;

d Stress-Relief Distortion — In accordance with UL 746C. As a result of]
nce shall.comply with 5.8 and 5.9;

ormal'Conditions — See Abnormal Operation Tests, Section 54; and

d) Flar

ements in the
5 applicable to

ng appliances

hall be treated

the appliance
peration Tests,

fo comply with
or to prevent
he following:

e in Electrical
8 result of this

this test, the

O—— o shat-be | . HB .

1 the Standard

for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

12.5

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

When determining compliance with the enclosure requirements of the Standard for Polymeric

a) A microwave cooking appliance is to be considered an unattended, stationary appliance;

b) A microwave oven intended for indoor use shall be considered subject to normal room
temperature environmental conditions.

12.6 Decorative parts of or on the electrical enclosure constructed of polymeric materials shall comply
with the flammability requirements in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C, as applicable to decorative parts of enclosures.


https://ulnorm.com/api/?name=UL 923 2020.pdf

24

UL 923 Al

UGUST 27, 2020

Exception No. 1: Polymeric materials that are located entirely external to a metallic enclosure of the
appliance need not be classed HB minimum, in accordance with the Standard for Tests for Flammability of
Plastic Materials for Parts in Devices and Appliances, UL 94, provided:

a) The

b) The

metallic enclosure complies with the requirements in 5.5; and

polymeric material does not cover any openings in the metallic enclosure.

Exception No. 2: Polymeric parts not more than 0.010-in (0.25-mm) thick need not be classed HB,

minimum.

12.7 Except where superseded by other requirements in this standard, polymeric materials shall have a

flammability ¢
Flammability d

Exception No.
minimum.
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HB, minimum,
any dimension]
another or brig
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f Plastic Materials for Parts in Devices and Appliances, UL 94.

1: Materials covered by one or more of the exceptions to 12.6 need'not b

2: Parts of a fixed or stationary appliance are not required to_be made of a m4
provided the part does not occupy a volume greater than0.24 in® (4 cm®), {
greater than 2.4 in (60.1 mm), and is located so it cannot propagate flame fro
ge between a possible source of ignition and other ignjtable parts.

12.8 Polymeric materials that serve as direct or indirectosupport of live parts, or an

mechanical b3
Materials — Us
the applicable

12.8.1
for Tests for Fl

Exception No.
greater than 0O
so it cannot pH
other ignitable

Exception No
material is ign
Section 64A.

rrier shall comply with the requirements for @lectric insulation in the Standard
e in Electrical Equipment Evaluations, ULX7Z46C. An impact of 5 ft-Ibf (6.8 J) is
tests.

Polymeric material within 50 mm of anyignition source specified in 2.21.1 shall mee
ammability of Plastic Materialg for Parts in Devices and Appliances, UL 94 VO minimum.

1: Polymeric material may be HB minimum, provided the part does not ocg
122 in® (2 cm®), does.not have any dimension greater than 2.4 in (60.1 mm),
ppagate flame fromyone area to another or bridge between a possible source
parts.

2: Polynieric materials may be HB minimum, provided that the unit fails
ited during the applicable Forced Failure Fire Containment Tests of the igni

for Tests for

b classed HB,

aterial classed
joes not have
Im one area to

electrical or
for Polymeric
to be used for

the Standard

upy a volume
and is located
bf ignition and

safe and the
fion source in

Exception No. 3: Polymeric materials may be HB minimum, provided that a metal sub-enclosure houses
the ignition source fully and has a thickness as specified in 5.5 provided:

a) The polymeric material does not cover any openings in the metallic enclosure other than those
of minimum size for the passage of the display, control shaft or rods; and

b) All other openings shall be judged on the basis of the necessity for their existence. On any one
surface, the minor dimension of an opening shall not exceed 3/8 in (9.5 mm) and the maximum
area shall not exceed 0.25 in? (161 mm?). The area may be increased to a maximum of 1.0 in? (645
mm?) if a barrier of metal or 5V material is secured in place and interposed between ignition
sources and flammable material. In any case, the maximum aggregate area of all openings in any
one surface shall not exceed 1.0 in.
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Figure 12.1

Definition of “within 3 mm of an electrical connection”

su1g32

“Within 3 mm of gn electrical connection”
shown in the abope drawing.

A — Terminal conpection zéne
B — Wire crimp cgnnection zone

| — Current through\the connection

means falling within the dotted boundary formed by the cylinder with hemi

spherical ends, as

X — Distance from the connection


https://ulnorm.com/api/?name=UL 923 2020.pdf

26

UL 923

AUGUST 27, 2020

12.8.2 With reference to 12.8.1, polymeric materials located within 3 mm of an electrical connection
where the total circuit load is greater than 60 watts during normal operation shall have a flammability
classification as follows:

a) A minimum V-0 or VTM-0, in accordance with the Standard for Tests for Flammability of Plastic
Materials for Parts in Devices and Appliances, UL 94, or

b) A minimum SC-0 or SCTC-0, in accordance with the Standard for Tests for Flammability of Small
Polymeric Component Materials, UL 1694, or

¢) A minimum glow wire ignition temperature (GWIT) of 775°C according to Fire Hazard Testing —
Part 2-13: Glowing/Hot-wire Based Test Methods — Glow-wire Ignition Temperature (GWIT) Test
Method for Materials, IEC 60695-2-13, or

d) The
Glowin
(GWEH
persist

12.8.3 With
having a diam
on top of the
circuit load is
follows:

a)Am
Plastic
Test FI

b) Am
Small R

c) Ami

12.8.4 With
each connecti
as shown in E
be placed abo
shown in Exa

metallic mateffial. If.“C*is intended to act as a barrier to “D”, then the adequacy of the b

demonstrated

material withstands the glow-wire test (GWT) according to Fire Hazard Téestin
h/Hot-wire Based Test Methods — Glow-wire Flammability Test Method- for
PT), IEC 60695-2-11 with a minimum test severity of 750° C, and(during th
5 for no longer than 2 seconds.

eference to 12.8.1, all polymeric materials located within the.envelope of a vd
eter of 20 mm and a height of 50 mm, placed above the center of the conneg
polymeric parts that are supporting current-carrying,.€léctrical connections w
greater than 60 watts during normal operation shall.have a flammability clz

nimum of V-0, VTM-0, or HF-1, in accordange,with the Standard for Tests for F|
Materials for Parts in Devices and Applianees, UL 94, and Fire Hazard Testing
hmes — 50 W Horizontal and Vertical Flame Test methods, IEC 60695-11-10, o

nimum of SC-0 or SCTC-0, in accordance with the Standard for Tests for F
Polymeric Component MaterialsiUL 1694, or

himum VW-1 for wire, tubing, sleeving and tape in accordance with 16.1.2.1.

reference to 12.8.3«and Figure 12.2, the flame cylinder shall be placed abovg
bn zone and on.top) of any polymeric parts that are supporting current-carryin
xkamples 1-3 of\Eigure 12.2. In the case of uninsulated connections, the flame
ve the centérof each connection zone and directly on top of current-carrying
mples 4-6<0f Figure 12.2. The flame cylinder shall project through all met

by.testing as described in Nichrome Wire Ignition Tests, Section 64A.6.

!

g — Part 2-11:
End-products
b test, flames

rtical cylinder
tion zone and
here the total
ssification as

ammability of
— Part 11-10:

ammability of

the center of
j connections
cylinder shall
conductors as
llic and non-
rrier shall be
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C

Figure 12.2

Placement of flame cylinder

C 1 | 1
By | .
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B — Non-metallic

C — Metallic or ng

D — Metallic or ng

nection zone

Example 2

c (i
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Example 5

material supporting current carrying connection

n-metallic-material
n-metallic material

| ——
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12.9 An adhesive material that is used to secure a portion of an enclosure, electrical or thermal
insulation, an electrical component, an internal barrier (such as film, door screen, or the like), a mechanical
component of a door interlock system, or a part that affects the routing of a cooling air stream shall comply
with the requirements for adhesives in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C.

Exception: An adhesive need not comply with the requirements in UL 746C if the appliance complies with
all of the requirements in this standard under all conditions of complete or partial failure of the adhesive.

12.10 With respect to 12.9, the as-received bond strength of the adhesive shall be not less than four
times the strength necessary to perform its intended function, but in no case shall the as-received bond
strength be less than 2 Ibf/in?. For an adhesive used with a flexible substrate, the as-received bond
strength shall pe not less than 2 Ibf/in width.

12.11  With respect to 12.9, adhesive test samples shall be subjected to temperaturée) humidity, and cyclic
conditioning. Ih addition, adhesive materials that may be exposed to food or cookingyvapors during normal
operation shall be subjected to corn oil exposure conditioning consisting ©f, 'ten specifnen samples
immersed in cprn oil for 7 days at the maximum adhesive temperature measured during the|test specified
in Temperature Test, Section 41.

12.12 A polymeric duct or grill that prevents exhaust air from venting{into a concealed spacg of a building
structure (see|5.7) shall comply with the following tests in the Standard for Polymeric Matdrials — Use in
Electrical Equipment Evaluations, UL 746C. As a result ofithese tests there shall not| be cracking,
warpage, or ofher distortion to the extent that a solid 18 AWG(0.82 mm?) uninsulated wire can be inserted
into any openipg in the duct or grill.

a) ENGLOSURE IMPACT — When conducting:the Resistance to Impact test, an impact of 2 ft-Ibf
(2.7 J)|is to be applied to any surface that\is’exposed to a blow during normal use |(not including
during jnstallation). A grill, and a duct provided as part of a counter top appliance and intended to
becomg part of the built-in ductwork, are examples of surfaces exposed to a blow furing normal
use.

b) MOLD STRESS-RELIEF, DISTORTION — Mold stress-relief distortion tests are required for all
applicgtions. However, a‘repeated input test after the Mold Stress-Relief Distortign Test is not
requir

c) ABNORMAL OPRPERATION — For the abnormal operation and severe conditigns tests, the
materigl is to be-investigated for compliance with the Abnormal Operation Tests, Section 54.

d) FLAMMABILITY — The duct assembly shall be subjected to the 500 w (125 mm) Vgrtical Burning
Test, of shall have a flammability classification of 5VA (as classed by the vertical buTning rate test
described in the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances, UL 94). A duct or grill that only exhausts air other than oven cavity exhaust shall have
a flammability classification of SVA.

Exception: A polymeric duct or grill that exhausts air directly from the oven cavity is not prohibited
from having a flammability classification of V-0 (as classed by the vertical burning rate test
described in UL 94) when the appliance is provided with a manual reset temperature limiting
control or a thermal cutoff that is located adjacent to the duct or grill, complies with the applicable
requirements for appliance limit controls in the Standard for Temperature-Indicating and
-Regulating Equipment, UL 873, or in the Standard for Automatic Electrical Controls — Part 1:
General Requirements, UL 60730-1, and the Standard for Automatic Electrical Controls — Part 2-9:
Particular Requirements for Temperature Sensing Controls, UL 60730-2-9; or with the Standard for
Thermal-Links — Requirements and Application Guide, UL 60691, and functions to de-energize the
entire appliance when subjected to the Potato Fire Containment Test, Section 64A.2, with the
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potato or potatoes located as close to the duct or grill as possible. See 59.1 for the applicable
manual reset control endurance test.

12.13 A duct or grill as described in 12.12 may be part of the appliance or provided as a separately
supplied accessory intended for field installation in or on the appliance to convert it from a counter top
installation to a wall-mounted or built-in installation. The duct or grill, including a separately supplied

accessory, is to be mounted as intended during the tests specified in 12.12.

13 Supply Connections

13.1 Perma

nently-connected appliances

13.11

13111 A
constructed f
accordance w

13.1.1.2 An
flexible metal
The flexible ¢
installed and

13.1.1.3 Sh

not less than that specified in Table 5.1.

13114 A
connections.

13.1.1.5 Ifi
intended wirin
and fittings siz

13.1.1.6 Th
permanently

inspected without disturbing the wiring or the appliance after the appliance has been installe

See also 13.1

Gen(lral

microwave appliance intended for permanent connection to the power supg
hat it can be readily and permanently connected to one of the)wiring sy
ith the National Electrical Code, ANSI/NFPA 70, would be acceptable for the a

appliance intended to be built-in or recessed may be provided with 3 — 8 ft (0.9
conduit with leads and a grounding conductor installed-to facilitate servicing a

etained reliably.

et metal to which a wiring system is to be connected in the field, shall have

wiring compartment for field-wiring.«€onnections shall be of size to accon

nspection indicates a compartment volume may not be large enough to acc
g, a trial installation is to be made using wires of the size indicated in 13.1.2

e location of @ terminal box or compartment in which branch-circuit con
wired appliahce are to be made shall be such that these connections ¢

red for the wire in aceordance with the National Electrical Code, ANSI/NFPA 7().

ly shall be so
stems that, in
bpliance.

1-2.44 m) of
nd installation.

pnduit need not terminate in an outlet box at the freeend but an antishort byshing is to be

a thickness of

hmodate such

bmmodate the
L1 and conduit

nections to a
an be readily
d as intended.

13.1.1.7 An

outlet or terminal box mounted integrally with a permanently connected, K

uilt-in or wall-

mounted, microwave cooking appliance shall be so located that the power-supply connections can be
inspected without the necessity of moving the appliance to the extent that it will not be supported by the
building structure only.

13.1.1.8 No electrical component shall be mounted on a part that must be removed for the examination
of field-wiring connections.

13.1.1.9 A terminal compartment intended for connection of a supply raceway shall be so attached to the
appliance as to be prevented from turning with respect thereto.

13.1.2 Field wiring terminals and leads

13.1.2.1 A microwave cooking appliance intended for permanent connection to the power supply shall be
provided with wiring terminals or leads for the connection of conductors. Each terminal or lead shall be
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sized for connection of a branch-circuit conductor having an ampacity equal to or greater than the
noncontinuous load plus 125 percent of the continuous load.

13.1.2.2 Pigtail leads provided for connection to the branch-circuit supply shall have an ampacity not less
than that of the conductor of the next smaller size than that appropriate for the rating of the appliance. See
13.1.2.3.

13.1.2.3 For the purpose of these requirements it is assumed that 60°C (140°F) wire will be installed,
unless the appliance is marked in accordance with 73.2, 73.3, and 73.4.

13.1.2.4 If terminals of unequal sizes are provided because of unbalanced loads, each terminal shall be
sized to accept a_conductor as in 13.1.2.1, but based on the total current that will be carried by the
conductor conpected to that terminal. See 71.1.6 and 73.3.

13.1.2.5 A fleld-wiring terminal or lead for connection of an equipment-grounding! conduictor shall be
provided.

13.1.2.6 A figld-wiring terminal intended solely for connection of an equipment-grounding cpnductor shall
be capable of pecuring a conductor of the size acceptable for the particular application, in actordance with
the National E|ectrical Code, ANSI/NFPA 70. See 13.1.2.8.

13.1.2.7 The¢ surface of an insulated lead intended for the“connection of an equipmgnt-grounding
conductor shgll be green, with or without one or more yellow stripes, and no other leafl shall be so
identified.

13.1.2.8 A wire-binding screw intended for the connection of an equipment-grounding c¢nductor shall
have a greenicolored head that is hexagonal, slotted, or both. A pressure wire connectof intended for
connection of the equipment grounding conductor shall be marked in accordance with 71.1.4. The wire-
binding screw|or pressure wire connector shall-be so located that it does not require remoyal during the
servicing of the appliance not involving thedisconnecting of the supply conductors. Sheetimetal screws
shall not be used for connection of~equipment grounding conductors to enclosures gt field wiring
connections.

13.1.2.9 The free length of a-lead inside an outlet box or field-wiring compartment shall be p in (152 mm)
or more.

Exception: A lead may be less than 6 in (152 mm) in length if it is evident that the use of|a longer lead
might result in|a riskof fire or electric shock.

13.1.2.10 A fietd=wiringterminat—stattbepreventedfromturmingor-shiftimgimpositiom by means other
than friction between surfaces. This may be accomplished by two screws or rivets, by square shoulders or
mortises, by a dowel pin, lug or offset, by a connecting strap or clip fitted into an adjacent part, or by some
other equivalent method.

13.1.2.11 A field-wiring terminal shall be provided with a soldering lug or pressure wire connector firmly
bolted or held by a screw.

Exception: A wire-binding screw may be employed at a wiring terminal intended to accommodate a 10
AWG (5.3 mm?) or smaller conductor if upturned lugs, cupped washers or the equivalent are provided to
hold the wire in position.

13.1.2.12 Upturned lugs or a cupped washer shall retain a power-supply conductor corresponding in size
to that mentioned in 13.1.2.1, but not smaller than 14 AWG (2.1 mm?), under the head of the screw or the
washer.
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13.1.2.13 A wire-binding screw at a wiring terminal shall not be smaller than No. 10 (4.8 mm diameter).
The threads shall not be finer than that of the National Fine Thread Series for the screw size.

Exception: A No. 8 (4.2 mm diameter) screw may be used at a terminal intended only for the connection of
a 14 AWG (2.1 mm?) or smaller conductor, and a No. 6 (3.5 mm diameter) screw may be used for the

connection of

13.1.2.14

a 16 or 18 AWG (1.3 or 0.82 mm?) control-circuit conductor.

14 AWG (2.1 mm?) is the smallest conductor that can be used for branch-circuit wiring and

thus is the smallest conductor that is to be anticipated at a terminal for connection of a branch-circuit

conductor.

13.1.2.15 A terminal plate tapped for a wire-binding screw shall be of metal not less than 0.050-in (1.27-

mm) thick ex
have equivalg

13.1.2.16 A
13.1.2.15 ma

13.1.2.17 A
terminal or lea

13.1.2.18 A
substantially
identification
other manner
surface of the
show white or]

13.2 Cord-d
13.21

13.21.1 Ad
power-supply
and an attach
in Table 13.1
The length of

Gengeral

nt mechanical strength. There shall not be less than two full threads in the.me

terminal plate formed from stock having the minimum acceptable thickness
have the metal extruded at the tapped hole to provide two full thfeads for the

field-wire connected appliance rated 125 or 125/250 Vi (3wire) or less
d identified for the connection of the grounded conductor 'of the supply circuit.

field-wiring terminal intended for the connection“ef a grounded-supply cong
white in color and shall be easily distinguishable from the other termin
bf the terminal for the connection of the grounded conductor shall be clearly s
such as on an attached wiring diagram. If\wire leads are provided instead of
lead intended to be connected to the grotinded supply circuit conductor shal
grey color and shall be easily distingaishable from the other leads.

onnected appliances

ord-connected microwave cooking appliance (an appliance intended to be co
circuit by means:ef a flexible cord) shall be provided with a length of attache
ment plug for.connection to the supply circuit. The type of flexible cord shall G
or shall have such properties that it will be at least equally serviceable for t
attached cord shall be within the limits indicated in Table 13.2.

cept that a plate not less than 0.030-in (0.76-mm) thick is acceptable if the-tapped threads

| of the plate.

mentioned in
binding screw.

hall have one

uctor shall be
als, or proper
hown in some
terminals, the
be finished to

hnected to the
d flexible cord
e as indicated
he application.



https://ulnorm.com/api/?name=UL 923 2020.pdf

32

UL 923

AUGUST 27, 2020

Table 13.1

Acceptable types of cord and applicable 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

Household except built-in and wall
mounted

HPN, HSJ, HSJO, or HSJOO

HPN, HSJ, HSJO, HSJOO, SP-2,
SPE-2, SPE-3?, SPT-22, SPT-328, SV,
SVE, SVO, SVOO, SVT, SVTO,
SVTOO, SJ, SJO, SJOO, SJT, SJTO,
or SJTOO

All Commer“ial and-builtain andaall
mounted hqusehold

HS I‘ HS. Iﬁ‘ orHSJOO

HSJ HSJO HSJOO S-SE, SO,
SO0, ST, STO, STOO»$J, SJO,
SJOO, SJT, SJTQ, 84TOO

@ SPT-2, SRT-3, and SPE-3 cords are acceptable only for appliances not likely to be moved frequently, An SPJ-2, SPT-
3, or SPE-3 cord is not acceptable on microwave cooking appliances provided with rolling carts, ehsimilar acgessories
that providg mobility, which are provided by the manufacturer, or described in the manufacturer's| literature.

Table 13.2
Lengths of cord connection

Minimum acceptable Maximum acdeptable
length?® lengthf'

Tyjpe of microwave cooking appliance ft (m) ft (m)
Household,|except appliances intended for only wall 45" (1.37)° 7.0 (2.13)
mounting
Household|wall mounted 3.0° (0.91)° 7.0 (2.13)
Commercidl except floor mounted 2.0 (0.61) 6.0 (1.83)
Commercid, floor mounted 3.0 (0.91) 6.0 (1.83)

@ Measured external to the appliance and jncldding the fittings but excluding the blades on the attachment plug.
® The supplly cord may be a minimum of-2 ff{610 mm) if a marking or instructions are provided in accordance fith 73.13.

13.2.1.2 The current rating of the cord and fittings of an appliance shall not be less than the|current rating
of the appliange. For an appliance rated more than 15 A and which will operate continuously|(3 h or more),
the current rafing of the attachment plug shall not be less than 125 percent of the current rating of the

appliance.

Exception: Anl|attachment plug rated 20 A is acceptable for an appliance rated at not more than 4000 W at

240 V.

13.2.1.3 The voltage rating of the cord shall not be less than the voltage rating of the appliance. The
voltage rating and blade configuration of the fittings shall be such that the appliance can be connected to
the proper supply source (voltage, phase, and the like).

13.2.1.4 Supplementary insulation employed on a flexible cord shall not extend more than 1/2 in (12.7
mm) outside the appliance (unless provided with additional mechanical protection), and shall be prevented
from fraying or unraveling, and shall not affect adversely the means of providing strain relief.

13.2.1.5 A power supply cord shall comply with the requirements in the Standard for Cord Sets and

Power-Supply Cords, UL 817.
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13.2.2 Strain relief

13.2.2.1 Strain relief shall be provided so that a mechanical stress on a flexible cord will not be
transmitted to terminals, splices, or interior wiring. Means shall be provided for preventing the cord from
being pushed into the appliance, if such displacement is likely to subject the cord to mechanical damage
or to a temperature higher than that for which it is rated or can reduce spacings (such as to a metal strain-

relief attachment) below the minimum acceptable values.

13.2.2.2 A knot shall not be employed to provide strain relief.

13.2.2.3 When tested in accordance with 13.2.2.4 the strain relief shall withstand for 1 min, without

displacement

a direct pull of 35 Ibf (156 N) applied to the cord with the connections within

the appliance

disconnected

13.224 Th
from any ang
acceptable if,
indicate that 4
lengthwise by

13.2.3 Busl

13.2.3.1 At
there shall be
rounded surfg
Type HSJ is ¢
subjected to
properties of
application.

13.2.3.2 Ift
smooth, well-

13.2.3.3

bushings, buf
not acceptabl

13.234 W

Ceramic materials‘\and some molded compositions are acceptable generally]

b specified force is to be applied to the cord so that the strain-relief means w
e that the construction of the appliance permits. The means of affording stra
at the point of disconnection of the conductors, there is such movement of
tress would have resulted on the connections. The cord shallshot have interna
more than 0.078 in (2 mm).

ings

a point where a flexible cord passes through an-opening in a wall, barrier, or €
a bushing or the equivalent that shall be secured in place, and shall have 3
ce against which the cord may bear. If Type-SP-2, SPE-2, SPT-2, or other cd
mployed, if the wall or barrier is of metal, and if the construction is such that th
Strain or motion, an insulating bushing ‘shall be provided. The heat- and moi
the bushing material shall be such that the bushing is acceptable for

he cord hole is in wood,porcelain, phenolic composition, or other nonconduct
ounded surface is considered to be equivalent to a bushing.

a separate hushing of wood, hot-molded shellac and tar composition, or rub

W

Icanized fiber may be employed if the bushing is not less than 3/64-in (1.2-m

ill be stressed
in relief is not
the cord as to
displacement

nclosing case,
smooth, well-
rd lighter than
e cord may be
sture-resistant
the particular

ing material, a

for insulating
ber material is

m) thick and is
moisture and

so formed an1i secured in place that it will not be affected adversely by conditions of ordinar
temperature.

13.2.3.5 Aninsulated metal grommet may be accepted in place of an insulating bushing if the insulating
material used is not less than 1/32-in (0.8-mm) thick, and completely fills the space between the grommet
and the metal in which it is mounted.

14 Live Parts

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

14.2 A current-carrying part made of a corrosion-resistant ferrous alloy (for example, stainless steel) is
acceptable regardless of temperature. A current-carrying part made of ordinary iron or steel is not
acceptable unless it is rendered corrosion-resistant by an appropriate coating and, even then, it is
acceptable only in the construction of the following parts:
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a) A part within a motor and its governor (if any),
b) A part that operates at a temperature higher than 100°C (212°F) during the test in accordance
with Temperature Test, Section 41,
c) A coated iron or coated steel part of a component that the requirements referred to in 4.1
indicate as being acceptable,
d) A part in a nonsafety isolated secondary circuit provided the coating consists of a copper
underplate and tin or nickel overplate, or
e) A part in a safety or line connected circuit that complies with the requirements in Salt Spray
Corrosion Test, Section 63.

14.3 Uninsulated live parts shall be so secured to the base or surface that they will-be prevented from

turning or shift
specified in S

14.4 Friction
but a lock was

15 Polarizatjon

15.1 Ifanap
lampholders s

a) To th

b) To tH

15.2 If there

series, the lampholder screw shells shall.be common and the center contacts of the lamphg

connected tow

ng in position if such motion may result in a reduction of spacing below the mi
acings, Section 30, or stress internal wiring, or terminals of internal-wiring.

between surfaces is not acceptable as a means to prevent shifting or turning
her properly applied is acceptable.

pliance is connected to a circuit that incorporates.a grounded conductor, the s
hall be connected:

e grounded circuit conductor or terminal of-a permanently connected applianc

is no grounded conductor, as-mentioned in 15.1 and if two lampholders are
ard the supply.

lowing primary_Circuit components shall be connected to or cause the o
bnductor of the 'supply circuit:

15.3 The fo
ungrounded ¢
a) Fus
b) Sin

c¢) Sing

holder,

le-pole overcurrent protective device,

d) Automatic control with a marked off position.

e grounded circuit conductor of the supply cord of a cord-connected appliance.

himum values

) of live parts;

crew shells of

or

connected in
Iders shall be

pening of an

15.4 The screw shell of a plug-type fuseholder and the accessible contact of an extractor-type fuseholder
shall be connected toward the load.

16

16.1

16.1.1

Internal Wiring

General

Internal wiring composed of insulated conductors shall comply with the Standard for Appliance

Wiring Material, UL 758. Wire employed for the internal wiring of an appliance shall be acceptable for the

particular appl

ication.
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Exception No. 1:

following:
a) The

b) The

Standard for Thermoset-Iinsulated Wires and Cables, UL 44;

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

Insulated conductors need not comply with UL 758 if they comply with one of the

c) The applicable UL standard(s) for other insulated conductor types specified in Chapter 3, Wiring
Methods and Materials, of the National Electrical Code, ANSI/NFPA 70.

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

comply with (

| 758

Exception No
filament wind
Systems of In

16.1.2 Amg
sleeving or ta
operation.

16.1.2.1 All
Standard for
Flexible Cord

Exception Ng.

wirings of hig|
from dead me
internal wiring

Exception No

3: The high voltage transformer filament winding lead need not comply., with
ng lead was evaluated with the transformer insulation system according to th
sulating Materials — General, UL 1446.

ng the factors considered when determining the acceptability of internal
be are the flame rating, temperature and voltage to which it may be subjected

nternal wiring, tubing, sleeving or tape shall possess a VW-1 flame rating or ¢
Vertical Flame Test described in the Reference\Standard for Electrical Wires
5, UL 1581.

1: If solid conductor internal wirings:are used as filament winding or seq
h voltage transformer they are not required to be VW-1 provided that they ar
tal parts, wiring or uninsulated live parts of other circuits in 32.3, the voltage s
, may be judged under Dielectric-Voltage Withstand Test, Section 44.

2: Insulated conductors for specialty applications (e.g. data processing or co

and located i an extra low-voltage circuit not involving the risk of fire, electric shock or inj

need not coni
or the Standa

Exception NG
insulation nee

ply with VW-1 provided it complies with the Standard for Appliance Wiring M.
rd for Metal-Clad Gables, UL 1569.

. 3: Glass-fiber beads of inorganic material, or the equivalent, employed
d not comply with this requirement.

16.1.3 The

UL 758 if the
e Standard for

wiring, tubing,
during normal

pmply with the
5, Cables, and

ondary output
e routed away
Uitability of this

mmunications)
Lry to persons
bterial, UL 758

as conductor

e i$ 'no temperature limit applicable to glass fiber, beads of inorganic m

aterial, or the

equivalent, employed as conductor insulafion.

16.1.4 The wiring and electrical connections between parts of an appliance shall be protected or
enclosed. Wiring and connections in circuits other than those covered in Secondary Circuits, Section 32,
shall not be subject to handling during routine user servicing.

Exception: A length of flexible cord of a type specified in Table 13.1 shall be employed for external
connections between parts if flexibility is essential.

16.1.5 With reference to exposure of internal wiring, the protection of wiring required in 16.1.4 is
considered to exist, if, when considered as if it were enameled wire, the wiring would be acceptable
accordingto 6.2 - 6.6.
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16.1.6 Internal wiring not so protected may be accepted if it is so secured within the enclosure that
neither it nor related electrical connections can be subjected to stress or mechanical damage. All wiring
that is accessible to the operator is to be clamped or otherwise secured to prevent it from being
unintentionally hooked, and the like.

16.1.7 No open wiring — that is wiring that is not separately and immediately enclosed in conduit,
armored cable, metal raceway, or the like — shall be located where it is likely to be contacted during
operator servicing or cleaning. For example, no wiring shall be located where it must be moved to replace
fuses, operate a circuit-breaker handle, or adjust a manually reset control.

16.1.8 Wires within an enclosure, compartment, raceway, or the like shall be so disposed or protected

that no damage to conductor insulation can result from contact with any rough, sharp, or movable part.

16.1.9 An af
wired, without
and fins.

16.1.10 With
inside a racew

16.1.11
they will not be

Exception No
resistant insul,

Exception No
element when|
specified in T4

Exception No.
in nonsafety G

Exception No.
not comply w|
minimum sped

Exception No.

Intednal wiring, insulating tubing or sleeving, and electricakcomponents shall be s

pliance shall be so constructed that wires can be pulled through, or the applia
injuring the coverings or insulation on the conductors. A wireway shall be fr

reference to the requirement in 16.1.9, male screw threads shall not be expo
ay or wireway where wire is pulled.

exposed to the vapors from a vented oven cavity ¢f tHe appliance.

1: This requirement does not apply to polyvinylchloride and similar moig
hted wires and insulating tubing.

2: This requirement does not apply to the heater portion of an open-wireg
the electrical spacings at the parts‘exposed to the vapors are at least twice
ble 30.2.

3: This requirement doés;not apply to electrical components, wiring, and the
ass 2 circuits as described in Secondary Circuits, Section 32.

4: Unenclosed-live parts of components, such as terminals, connectors, and
th this requirement if electrical spacings of the unenclosed parts are at le
ified in Table-30.2.

5: This requirement does not apply to unenclosed contacts of components n

to comply with

nce otherwise
ee from burrs

5ed anywhere

o located that

ture- and oil-

type heating
the minimum

ike employed

the like, need
ast twice the

ot relied upon

theyperformance requirements of this standard.

Exception No. 6: This requirement does not apply to electrical components when live parts, including film-
coated wire, are enclosed and not adversely affected by moisture when the appliance is tested in
accordance with Moisture Conditioning Test, Section 51.

Exception No. 7: Internal spacings within the enclosure of a component (such as within the case of a relay
or switch) are to be evaluated in accordance with the requirements that cover that component.

16.1.12 A hole, through which insulated wires pass in a sheet-metal wall within the overall enclosure of
the appliance, shall be provided with a smooth, rounded bushing or shall have smooth surfaces upon
which the wires may bear to prevent abrasion of the insulation. A flexible cord used for external
interconnection as mentioned in 16.1.4 shall be provided with bushings and strain relief in accordance with
13.2.2.1 — 13.2.3.5 unless the construction is such that the cord will be protected from stress or motion.
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16.1.13

enclosure of the appliance.

16.2 Splices and connections

16.2.1
contact.

Insulated wires may be bunched and passed through a single opening in a metal wall within the

All splices and connections shall be mechanically secured and shall provide good electrical

16.2.2 A soldered connection shall be made mechanically secure before being soldered if breaking or
loosening of the connection may result in risk of fire, electric shock, or excessive radiation emission.

16.2.3 A wir

inserted into a hole in a terminal is considered to be mechanically secure w

is bent before|

16.2.4 Any
or a routine u

16.25 Asp

other metal parts of the appliance is provided.

16.2.6 Stranded internal wiring shall be so connected to a wiré-binding screw or stud-tg

loose strands

16.2.7 At a
equivalent me
loose strands]
are use of a p|

16.2.8 Quicl
conductors, h
in), intended
appliance, sh

Exception No
out, insertion-

Exception No|
complies with|

soldering.

lexing or movement of internal wiring in an appliance that occurs during/the n
ser-servicing function shall not result in stress on electrical connections.

ice shall be provided with insulation unless permanence of.spacing between

result.

wire-binding screw, use of upturned ends>or lugs, a cupped washer, bar
ans to hold the wires under the head of:the screw is suitable for compliance

Fessure terminal connector, soldering4dug, or crimped eyelet.

-connect terminals, both connectors and tabs, for use with one or two 22 — 1
aving nominal widths of 2.8,(3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2
for internal wiring connections in appliances, or for the field termination of
bl comply with the Standard for Electrical Quick-Connect Terminals, UL 310.

1: Other sizes of quick-connect terminals shall be investigated with resped
withdrawal, temperature rise, and all tests shall be conducted in accordance w

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

hether or not it

ormal cooking

the splice and

rminal that no

riers, or other
as long as no

are exposed. Other acceptable means\of retaining the stranded internal wiring in position

D) AWG copper
P05, and 0.250
conductors to

t to crimp pull
fith UL 310.

sized tab that
as specified in

UL 310. The ¢

onnector is the part of a quick-connect terminal that is pushed onto the male tqab, and the tab

is the part tha

receives the female connector.

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

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

16.2.11 Single and multipole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory assembly to copper or copper alloy
conductors, or for factory assembly to printed wiring boards, shall comply with the Standard for
Component Connectors for Data, Signal, Control and Power Applications, UL 1977.

Exception: A Class 2 connector, located in a low-voltage circuit not involving the risk of fire, electric shock
or injury to persons, need only be subjected to applicable requirements of this end product standard.
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16.2.12 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with the Standard for
Insulated Multi-Pole Splicing Wire Connectors, UL 2459.

16.2.13 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

16.2.14 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 com,tblies with the requirements of Mechanical Assembly, Section 8; Live Parts, Section 14;
Electrical Insifation, Section 18; and Spacings, Section 30 of this end product standard, This exception
does not apply to protective conductor terminal blocks.

17 Heating Elements

17.1 A heati 5t mechanical

damage and ¢

g element shall be supported in a reliable manner. It shalltbeprotected again
pntact with outside objects.

17.2 A movg
of the appliang

17.3 Anexp
6.1.

17.4 An app
or controlled

appliance in W
shall be so wir

ble heating element shall be protected against damage caused by contact w
e when the element is moved. See Mechanical Endurance Test, Section 50.

psed open-wire element in an appliance shall not be accessible to contact by

iance in which the heating element’is intended for use only in an air blast shza
hat the element can be operated only when under the cooling effect of
hich the cooling effect of theemotion of a part is necessary to prevent excessiv
d or controlled that the heating element cannot be operated in the absence of

th other parts

the user. See

Il be so wired
the blast. An
b temperature
such motion.

iliary heating
bking shall be

17.5 A micrgwave cooking appliance employing thermal heating elements or similar au
element such ps a resistive element, halogen or quartz lamp for browning or convection co
subjected to the tests specifiedin 54.5.1 and 54.5.2.

17.6  An app
27.1.10and S

iance.provided with a self-cleaning feature shall comply with the requiremernts in 27.1.7 —

bctions 78 — 98.

17.7 An appliance employing thermal healing elements (sheathed, open-wire, and/or halogen lamps)
shall be provided with a power-on indicator. The power-on indicator shall be readily visible in each
intended installation configuration. The power-on indicator shall be readily distinguishable from any off
position indicator and from all other control feature indicators by color, location, or the like.

17.8 The power-on indicator may be of an illuminated or nonilluminated type. The power-on indicator
shall remain readily visible during any operating condition (including cycling of a thermostat) whenever the
appliance is operated in a mode of operation where a thermal element may be energized.

17.9 Thermistor-type heaters (e.g. PTC heaters) shall comply with the Standard for Thermistor-Type
Devices, UL 1434.
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18 Electrical Insulation
18.1 General

18.1.1  An insulating washer, a bushing, a lining, a barrier, and the like that is an integral part of an
appliance and a base or a support for the mounting of live parts shall be of a moisture-resistant material
that will not be adversely affected by the temperatures to which it will be subjected under conditions of
actual use.

18.1.2 Insulating material is to be judged with respect to the particular application. Materials such as
mica, some molded compounds, and certain refractory materials are usually acceptable for use as the
sole support of live parts. Some other materials that are unacceptable for general use, such as
magnesium oikide, may be acceptable if used in conjunction with other insulating materials, or if so located
and protected that mechanical damage is prevented and the absorption of moisture is nlinimfized.

18.1.3 When it is necessary to investigate a material to determine whether it is@cceptable] consideration
is to be givgn to its mechanical strength, dielectric properties, insulatioriJsesistance, | heat-resistant
qualities, the flegree that it is enclosed or protected, and any other featureshaving a bearing on the risk of
fire, electric shock, and injury to persons involved, in conjunction with conditions of actual|service. All of
these factors pre to be considered with respect to thermal aging.

18.1.4 Thermoplastic material is not usually determined to be €apable of being used for the sole support
of uninsulateq live parts. However, such material is not prohibited from being employed when determined
to have the rgquired mechanical strength and rigidity, resistance to heat, resistance to flamg propagation,
dielectric-voltage withstand, and other appropriate properties as indicated in the Standard for Polymeric
Materials — Usge in Electrical Equipment Evaluations, UL746C.

18.1.5 Screys or other fastenings used to mount or support small, fragile, insulating parts ghall not be so
tight as to crack or break such parts with expansion and contraction. Generally, such parts should be
slightly loose.

18.1.6 Electrical insulating tape shall'Comply with the Standard for Polyvinyl Chloride, Polyethylene, and
Rubber Insulgting Tape, UL 510.

18.1.7 Elecftrical insulating ‘sleeving shall comply with the Standard for Coated Electrica] Sleeving, UL
1441,

18.1.8 Electrical insulating tubing shall comply with the Standard for Extruded Insulating Tubing, UL 224.

18.2 Printedwiringboard

18.2.1 A printed-wiring board shall comply with the requirements in the Standard for Printed-Wiring
Boards, UL 796. A printed-wiring board shall be rated V-1 or better and shall with the direct-support
requirements for insulating materials in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluation, UL 746C.

Exception: A printed-wiring board containing Class 2 non-safety circuit only is required to comply with the
Standard for Printed-Wiring Boards, UL 796 with flammability rating of HB or better.

18.2.2 Unless otherwise specified, the flammability class and temperature rating shall be that specified
for insulating materials in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations,
UL 746C.
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18.3 Film-coated wire (magnet wire)

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

18.3.2 Film coated wire in intimate combination with one or more insulators, or the magnet wire of
induction heating coil, incorporated with an insulation system rated above Class 105 (A), 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.

18.4 Insulation systems

18.4.1 Clasq A insulation systems shall consist of a combination of magnet wire and majpr component
insulation matgrials evaluated and found to operate as intended in its end use. Thermoset materials and
materials in Tgble 18.1 at the thicknesses specified are permitted to be used without further gvaluation.

Primary Class A insuIating-lr-ﬁglgr‘liasl's1 and minimum thicknesses
Minimum thickness

Material in (mm)
Vulcanized fiber 0.028 (0.71)
Polyethylene terpphthalate film 0.007 (0.018)
Cambric 0.028 (0.71)
Treated Cloth 0.028 (0.71)
Electrical grade paper 0.028 (0.71)
Mica 0.006 (0.15)
Aramid paper 0.010 (0.25)

18.4.2 For Class A insulation_8Systems employing other materials or thinner materials than those
indicated in Table 18.1 or a combination of materials, the materials, whether polymeric or jnot polymeric
(treated cloth, ffor example), shall comply with the requirements in 18.4.3.

18.4.3 A polymeric material employed in a Class 105 (A) insulation system that isolates| the windings
from dead metal _parts shall be unfilled or glass-reinforced nylon, polycarbonate, | polybutylene
terephthalate, [polyethylene terephthalate, phenolic or acetal, and shall have a relative or ggneric thermal
index for electfical properties of 105°C (221°F) minimum. Leads shall be rated 90°C (194°F)Tninimum.

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

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

19 Thermal Insulation

19.1  Combustible or electrically conductive thermal insulation shall not contact uninsulated live parts of
the appliance.
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19.2  With reference to 19.1, some types of mineral-wool thermal insulation contain conductive impurities
in the form of slag that make their use unacceptable if they are in contact with uninsulated live parts.

19.3 A mate

rial of asbestos composition shall not be used.

19.4 Fiberglass thermal insulation shall not be used in areas where forced air movement could cause
particles to be blown into food contact areas of the appliance or into food preparation areas outside the

appliance.
20 Motors

20.1 A motq

r shall be capable of handling its maximum intended load without introducing

risk of fire or

electrical sho
20.2 A moto

20.3  With re
moisture, but
impregnated

20.4 An app
solid-state de|
and the Abno

20.5 A motd
a)Bel

b) Be
as by

c) Co
Sectio|

21 Motor O
211 A con
fractional-hor
unattended, 4

Ls
ply with the requirements in Tests on Motors Exposed to Grease or Cqg

K.
r winding shall be such as to resist the absorption of moisture.

ference to 20.2, film-coated wire need not be additionally treated’to precludg
fiber slot liners, cloth coil wrap, and similar moisture-absorbent materi
br otherwise treated to preclude moisture absorption.

liance that is provided with a motor where the motor,_current is controlled by
vice shall comply with the temperature test for motars used with solid-state cqg
mal Operation Test on Motors Used With Solid-State Controls, Section 55.

r employed in a combination microwave oven vent hood fan shall either:
pcated such that it will not be exposed’to grease or cooking vapors;

constructed so that accumulatien-of grease on the motor windings will be pre
e of a totally enclosed motor;-or

n 66.
verload Protection

tinuous-duty motor in a permanently connected appliance, an automatic
Eepower—motor in an appliance, the motor of an appliance intended to
motor the operation of which or inability to operate will not be evident to the ¢

continuous-dt

absorption of
hls are to be

h triac or other
ntrols, 41.7.1,

vented — such

oking Vapors,

ally controlled
be operated
perator, and a

tysintegral-horsepower motor shall be provided with overload protection. The

protection is to

be as specifie

din 21.2. See 2.2.

Exception No. 1: A motor that is used for a direct drive blower or fan is considered to have overload

protection if it

is protected against locked-rotor conditions only.

Exception No. 2: A shaded-pole motor having a difference of 1 A or less between no-load and locked-rotor
currents and having a 2:1 or smaller ratio between locked-rotor and no-load currents is to be considered to
have overload protection if it is protected against locked-rotor conditions only.

21.2 Motor-overload protection required in 21.1 shall consist of one of the following:

a) Thermal protection complying with the applicable requirements in the Standard for Overheating
Protection for Motors, UL 2111; or with the Standard for Thermally Protected Motor, UL 1004-3.
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Electronically protected motor shall comply with the Standard for Electronically Protected Motors,
UL 1004-7.

Exception No. 1: When a product includes a control, such as a timer, that positively and reliably
limits the length of time the product is able to operate, a shorter test duration for the Locked-Rotor
Temperature and the Locked-Rotor Endurance tests meets the intent of the requirement. For this
construction, the duration of these tests shall not be less than the time to which the control limits
product operation.

Exception No. 2: When the time required to operate a manually reset protective device through
10 c of operation is longer than the time the product is intended to be operated during each use,
less than 10 c of operation of the device for the Locked-Rotor Temperature Test meets the intent of

the req
require

Except
integra
overlog

b) Imq
Overhsg
UL 100

c) Othsg

21.3 Motor-g

a) Conm

b) Be 5

214 Fuses
requirements

a nonintercha
acceptable for

21.5 Electronically protected-motor circuits shall comply with one of the following:

a) The
When
comply

d for maximum intended operating time of the product, whichever is longer.

jon No. 3: A motor intended only for moving air and that has an air-movi
ly attached, keyed, or otherwise fixed to the motor shaft is not réquired to
d protection.

edance protection complying with the applicable requirements in the
4-2, when the motor is tested as used in the product under stalled motor condi

r protection that is shown by tests to be equivalentto the protection specified i

verload protection provided for a product notrequired to have such protection
ply with the requirements in 21.2, or

hown by test not to result in a risk ofifire, electric shock, or injury to persons.

may be used to provide the necessary overcurrent protection if complig

hgeable fuse is used: The fuse used to provide this protection need not
branch-circuit protection.

Standard<for Tests for Safety-Related Controls Employing Solid-State Dev
he protective electronic circuit is relying upon software as a protective comp
with the requirements in the Standard for Software in Programmable Cor

1998. |

yirement For this constriction the number of cycles shall be 4 ¢ or the number of cycles

ng fan that is
have running

Standard for

ating Protection for Motors, UL 2111; or with the Standard-fer Impedance Protected Motors,

ions.

h item (a).

shall:

nce with the

iill be provided by the largest ampere-rated fuse that can be mounted in the fliseholder or if

be of a type

ces, UL 991.
onent, it shall
nponents, UL

[ Software is relied upon to perform a safety function, it shall be considered soft

ware 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 No. 1: Compliance with the above standards is not required for an electronically protected
motor circuit if there is no risk of fire, electric shock, or injury to persons during abnormal testing with the
motor electronic circuit rendered ineffective; compliance with the applicable requirements of this end
product standard is then required.

Exception No. 2: For DC motors used in Class 2 low-voltage circuits, the above evaluation does not apply.
Only the applicable requirements for risk of fire and injury in this end product standard shall apply.
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22 Short-Circuit and Ground-Fault Protection
22.1 General

2211 The overcurrent protection mentioned in 22.2.1 shall be of a type acceptable for branch-circuit
protection.

22.1.2 Afuse, used as the overcurrent protection means referred to in 22.1.1, shall be Class CC, G, H, J,
K, R, or T cartridge fuses or Type S or an Edison-base plug fuse.

22.1.3 It will be assumed that the rating of the branch-circuit overcurrent protective device will be 150
percent of th ' i i i i of a protective
device having a lower rating. Standard ampere ratings for overcurrent-protective devices\are 15, 20, 25,
30, 35, 40, 4%, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175, and 200. If 150 percent-ofthe rating of the
appliance dog¢s not equal one of the standard overcurrent-protective device ratings|mentibned above, it
will be assumpgd that the next lower rating or setting of overcurrent protective devicewill be employed.

22.1.4 Fusep shall comply with the Standard for Low-Voltage Fuses — Part 1> General Requirements, UL
248-1; and th¢ applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses-that comply with UL 248-1 and
another apprqpriate UL standard for the fuse are considered to comply with this requirement]

22.1.5 Fuseholders shall comply with the Standard for Fuseholders — Part 1: General Reduirements, UL
4248-1, and the applicable Part 2 (e.g. UL 4248-9).

Exception: Fyseholder mounted on printed wiring board, €¢an be evaluated to the applicable requirements
of this end prgduct standard.

22.1.6  When provided, circuit breakers shall comply with the Standard for Molded-Case Cifcuit Breakers,
Molded-Case|Switches and Circuit-Breaker Enclosures, UL 489.

Exception: Cifcuit breakers used in telecommunications circuitry that comply with the Standlard for Circuit
Breakers For {Use in Communications.Equipment, UL 489A, need not comply with UL 489.

22.1.7 Circyit breakers having integral ground fault circuit interrupter capability for protection against
electrical sho¢k shall addjtionally comply with the Standard for Ground-Fault Circuit-Interrupfers, UL 943.

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

22.2 Motors and power transformers

22.2.1 A transformer and motor shall be protected by overcurrent protection:
a) Rated 20 A or less,

b) If the primary only is protected, the transformer protective device is rated or set at not more than
125 percent of the primary current, or

c) If both primary and secondary circuits are protected, the transformer protective devices are rated
or set at no more than 250 percent of the primary current and 125 percent of the secondary current.

Exception No. 1: The overcurrent protection need not be provided as part of the appliance if the
overcurrent protection of the branch circuit with which the appliance will be connected will provide equal or
better protection.
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Exception No. 2: The overcurrent protection may be omitted from the primary of a transformer if there is
no emission of flame or molten metal from the appliance enclosure when the transformer is operated
under the conditions described in 22.2.3 and 22.2.4.

22.2.2 Ordinarily, a motor having an inherent thermal protector that complies with the requirements for
such devices as acceptable with respect to the requirements in 22.2.1 if, in the appliance, it will be
connected in series with a branch-circuit overcurrent-protective device of the same type and having a
current rating equal to or less than that with which the motor-protector combination was tested during the
investigation of the protector.

22.2.3 The transformer is to be operated continuously at the test voltage indicated in 40.2.1 and at rated
frequency with the enclosure grounded. The load connected to the output terminals is to be a resistance of

such value thg
is to be contin
until burnout,

fuses rated a
transformer, th

Exception: Th

22.2.4 Thet
such condition
Otherwise, thg
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22.3 Receptacles

t three times the rated full-load current will be drawn from the secondary wind
ued until constant temperatures are indicated by a thermocouple on the_frans
vhichever occurs first. The circuit on which the transformer is testedds\to be

not less than that required for the appliance. If accessible fusesiare proy
ey are to be replaced by dummy fuses, but inaccessible fuses arestaremain in

b Joad may be connected to the output terminals as indicatedin’22.2.4.

urnout test is to be conducted with the output terminals of the transformer sh
results in less than three times maximum normalcurrent being drawn from t
test is to be conducted as follows:

transformer controls a motor and the motordocked-rotor load plus the addition
rmer is equal to or greater than three times the full-load normal current, the
ted with output terminals connected teithe motor with the rotor locked, and th
lel;

p transformer does not control asmotor, the load imposed on the transformer
enoids, relays, or the like, with the armature of the largest such device blo
ned, and the test is to bé conducted with an equal resistance load substituted
d is equal to or greater‘than three times the full-load normal current; or

der the conditions_specified in (a) and (b) the current is less than three time
current, the transformer is to be loaded in a manner such that the current is
ne full-load-hiermal current.

ng. Operation
former coil or
protected by
ided with the
the circuit.

ort circuited if
he secondary.

al load on the
test is to be
e other loads

Dy the coils of
cked open, is
for the coils if

s the full-load
bqual to three

i roanant chall hava bheon

2231 Atta

man niaclac intan ar—aanaorsl—Hca anchecirond
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tit overcurrent

protection rated not more than ampacity rating of the power supply cord attachment plug configuration in
the appliance.

Exception: A microwave oven provided with a 20 A power supply cord attachment plug configuration need
not be provided with such protection inside the appliance.

22.3.2 Appliances employing attachment plug receptacles for general-use are to be loaded to the
maximum resistive load for the branch circuit configuration of the receptacle.

22.3.3 A receptacle with a standard branch circuit configuration such as 15 A parallel blade or 20 A "T"
configuration is considered to be suitable for general use regardless if it is intended for use with a specific
appliance or marked to indicate that only a specific appliance or load is to be connected.
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23 Thermostats

23.1

a) From outside the appliance, or

A manually reset thermostat intended to be operated by the user shall be capable of being reset:

b) After opening a hinged door or the equivalent that does not give access to uninsulated live parts.

23.2 The reset button of a manually reset thermostat shall be protected from mechanical abuse and the
construction shall provide for trip-free operation.

23.3

If a thermostat in a microwave cooking appliance has a marked off position, when the thermostat is

set to the o
contacts to cl
heat," "Cold,"

23.4 A malf
shall not affed

23.5 For th¢ test required in 23.4, the series resistor of a gaseous discharge lamp is tdg

circuit.

23.6 Therm
Equipment,

Requirementg
Requirementg

24 Thermal

241 A ther|
replacement

position lowering of temperature or 10ss ol capillary tube pressure shall
pse and the heating element or microwave generating circuits shall not preg
or the like are considered to be off markings.

Linction such as short-circuiting or changing of impedance of a pilat light or i
t the proper functioning of a temperature control system.

pstats shall comply with the Standard for Electrical Temperature-Indicating a
UL 873; or with the Standard for Automatic Electrical Controls — Pa
, UL 60730-1, and the Standard for Automatic Electrical Controls — Part
for Temperature Sensing Controls, UL 60730-2-9.

Cutoffs

mal cutoff shall be secured-in-place and shall be so located that it will be
vithout damaging other cennéections or internal wiring.

Exception: TH
entire compo

like are not fequired to be ‘located so that it will be accessible for replacement withou
displacing otHer connections or internal wiring.

24.2 Wiring connectéed to a thermal cutoff shall be so secured that replacement of the cutot
in displacemgnt efinternal wiring other than leads to the cutoff itself.

ermal cutoffs that are~an integral part of a component that necessitates reple
ent, for example).thermal cutoffs embedded in the windings of motors, transfo

hot cause the
uce heat. "No

hdicating lamp

be left in the

nd -Regulating
t 1: General
P-9: Particular

accessible for

cement of the
rmers, and the
damaging or

f will not result

Exception: As noted in the Exception to 24.1.

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

24 4 A thermal cutoff shall open 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 40.2.1 and operated to cause abnormal heating. See
24.5.

24.5 To determine whether a thermal cutoff complies with the requirement in 24.4 the appliance is to be
operated with separate thermal cutoffs five times as described in 24.3 and 24.4 and with any other
thermally operated control devices in the appliance short-circuited. Each thermal cutoff is required to
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perform acceptably. During the test, the enclosure is to be connected through a fuse rated 3 A, other than
the time-delay type, to ground.

Exception No. 1: A thermal cutoff incorporated in an interlock monitor circuit shall be tested as specified in
49.1 and 49.2.

Exception No. 2: A completely encapsulated-type thermal cutoff that is not incorporated in an interlock
circuit need not be subjected to this test.

25 Attachment-Plug Receptacles

eq ar 20 A intended for genera thegrounding
ptacle shall be electrically conductively connected

o the point of

26 Lampholders

26.1 A lampholder intended to be connected to a power-supply. ¢ircuit without a grounded conductor
shall be located so that a tool is required to change the lamp.

26.2 A screw-shell lampholder for an infrared lamp shall be of the unswitched medium-basg¢ type, and for
use with a lamp rated 300 W or less.

Exception: A famp-and-lampholder combination need not comply if an unacceptable templerature is not
produced on gny of the components in the temperature test, and if the switching mechanism|of a switched
lampholder is tapable of performing acceptably without undue burning, pitting, and the like.

26.3 A lampholder screw shell of a ‘cord-connected appliance shall not operate at a potgntial of more
than 150 V to ground.

Exception: This requirement does not apply to a lampholder for a pilot light or indicating lamp

26.4 A female screw-shell used as a holder for a heating element shall be of copper or g copper base
alloy and shalllbe plated'with nickel or equivalent oxidation-resistant metal.

26.5 A lamplolder shall not employ a paper liner if the lampholder is likely to be exposed tq moist vapors
during the operation of the appliance.

26.6 A lampholder constructed with a cavity depth less than that specified by the Standard for
Lampholders, UL 496, may be used provided:

a) The lamp is not user serviceable; or

b) The lamp is user serviceable, and the appliance is marked in accordance with 71.1.9.

26.7 Lampholders and indicating lamps integral with lampholder shall comply with the Standard for
Lampholders, UL 496.
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27 Switches and Controls

27.1 General

2711 A switch 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) that it controls when the appliance is operated as
described in Power Input Test, Section 40.

27.1.2 The current rating of a switch or other control device that controls a solenoid, a magnet, a
transformer, an electric-discharge-lamp ballast, or another inductive load shall be at least twice the rated

full-load current of the component that it controls unless the switch is rated for the particular application.

2713 Any
alternating cu
filament load

2714 Asw

2715 A sw
time shall be
elements thar

2716 An
requirements
Standard for
applicable Pa

27.1.7 An (
would result

switch is acceptable for controlling a tungsten-filament load if its rating is_mo
rrent) or ten (for direct current) times the rating of the load, or if it is provided'w
ating equal to or greater than the load it controls.

tch or other means of control intended to limit the number.of heating elemen
50 located or of such type that the user cannot readily’change the connectior
intended.

in the Standard for Solid-State Controls for ‘Appliances, UL 244A. Compl
Automatic Electrical Controls — Part 1:7Géneral Requirements, UL 60730
It 2 standard from the UL 60730 series fulfills these requirements.

ven employing a temperature-regulating control, the malfunction or breakd
n a risk of fire, as determined by the Abnormal Operation Test, Section 54,

e than six (for
ith a tungsten-

tch shall be evaluated with respect to the temperature limitations‘efithe materials employed.

Is used at one
s to use more

appliance control containing solid-state compohents shall comply with {he applicable

ance with the
-1, and/or the

own of which
and 85.1 and

85.2, during @any operation including self-clean operation, shall be provided with a température-limiting
control. The gontrol shall open a suffiCient number of ungrounded conductors to the heating elements to
limit the oven ftemperature and shall be:

a) A thermal cutoff;

b) A manually reset\control not capable of being reset from outside the appliance Without using a

tool to]jgain accessto the reset mechanism; or

c) An autematically reset control if a means, such as an indicator light or audible sigr]

al, is provided

to aler|

the User that the oven is not operating normally when in the self-cleaning mo

and 2

.1.10.

He. See 27.1.9

Exception: The means to alert the user of oven malfunction may be omitted if it can be shown that,
for all alternate temperature-regulating devices employed, any malfunction of the device during the
self-clean mode will always result in a malfunction that will not permit normal operation in any other

norma

| operating mode.

27.1.8 A limiting control provided to comply with the requirements in 27.1.7 shall not function during the
test in Temperature Test, Section 41.

27.1.9 With regard to 27.1.7(c), if an indicator light is provided to alert the user that the oven in the self-
cleaning mode is not operating normally, the following conditions apply:

a) The light shall withstand, without burnout or failing to light, an endurance test consisting of
6000 c of 1 min on and 30 s off.
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b) The light shall have a minimum rated life of 20,000 continuous hours at the operating voltage
and shall be connected in a circuit in which the increased voltage incident to switching or any other
operational characteristic of the appliance does not exceed 120 percent of the voltage
recommended to provide the required life.

c) The light shall be readily visible under all conditions of normal use.

d) If the light turns on as a result of a malfunction when the oven is operating in the self-cleaning
mode, the light shall remain on even though the limiting control functions to reduce oven
temperatures.

e) The

marking and instructions described in 72.1 and 75.4.1 shall be provided.

27.1.10 With
operating norn

a) The
6000 c

b) The
of cont
temper

c) The

27111 Swi
Requirements

Exception: SwW

transfer switch equipment), industrial use (e. g, contactors, relays, auxiliary devices), or é

another comp

27112 Al
gear-train, by
arrangements

a) The
and th
Particu

b) The

regard to 27.1.7(c), if an audible signal is provided to alert the user that th
nally, the following conditions apply:

signal shall withstand, without malfunction or breakdown, an endurance test
of 1 min on and 30 s off.

signal shall withstand, without malfunction or breakdown, a durability test con
nuous energization while in an ambient 10°C (18°F) higher than the maxin
ature of the device under normal operating conditions,out not less than 70°C (|

arking and instructions described in 72.2 and 75.4.1 shall be provided.

ches shall comply with the Standard for>Switches for Appliances — Pa
UL 61058-1.

itching devices that comply with the appropriate UL standard for specialty apf

bnent (e.g. switched lampholder)-need not comply with this requirement.

pck-operated switch, in‘which the switching contacts are actuated by a clo
electrically-wound «spring motors, by electric clock-type motors, or |
shall comply with-one of the following:

Standard for.Automatic Electrical Controls — Part 1: General Requirements
e Standard \for Automatic Electrical Controls for Household and Similar
ar Requirements for Timers and Time Switches, UL 60730-2-7; or

Standard for Clock-Operated Switches, UL 917.

e oven is not

consisting of

sisting of 72 h
um operating
158°F).

t 1. General

lications (e.qg.
re integral to

Ck-work, by a
y equivalent

UL 60730-1;
Use; Part 2:

27.1.13 An electromechanical and electronic temperature control shall comply with one of the following:

a) The

Standard for Temperature-Indicating and -Regulating Equipment, UL 873; 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 Requirements for
Temperature Sensing Controls, UL 60730-2-9.

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

comply with:

a) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for
Temperature Sensing Controls, UL 60730-2-9, with Annex J; or
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b) The Standard for Thermistor-Type Devices, UL 1434.

27.1.15 An electronic, auxiliary or operating control (e.g. non-limiting control, non-protective control, or
operating-type 1 action control), the failure of which would not increase the risk of fire, electric shock, or
injury to persons, need only be subjected to the applicable requirements of this end product standard.

Exception: Operating Type 2 action control, where failure of which would increase the risk of fire, electric
shock, or injury to persons, shall comply with the applicable requirements in 27.1.13 - 27.1.18.

27.1.16 An automatic vent-hood fan control that energizes the vent fan under conditions of elevated
temperatures to cool components, is considered as an Operating Type 2 action control in 41.6.3.2,
42.4.5.3,56.8, and 71.2.2.

ns of elevated

Exception: Af
temperatures
control in 41.4

automatic vent-hood fan control that energizes the vent fan under conditio
at microwave mode to cool components, can be considered as an Opeérating
.3.2, 42.4.5.3, 56.8, and 71.2.2, when all of the following conditions-are met:

a) Los
off; an

b) The
user tq

27.1.17 Sol
comply with g

a) The

b) The
excep

27.1.18 Sol
with one of th

a) The

the Standard for Software in Programmable Components, UL 1998; or

b) The

27.2 Power

s of fan operation will cause operation of magnetron thermostat,to cycle mag
o

cord connected appliance is provided with readily visible cautionary marking
unplug before removing fan guard.

d-state protective controls that do not rely upen software as a protective co
he of the following:

Standard for Tests for Safety-Related Gontrols Employing Solid-State Devices

Standard for Automatic Electrical~Controls — Part 1: General Requirements
the Controls Using Software requirements, Clause H 11.12.

d-state protective contrgls,that rely upon software as a protective componen
e following:

Standard for Tests for Safety-Related Controls Employing Solid-State Device

Standard\for Automatic Electrical Controls — Part 1: General Requirements, U

output control circuits

Type 1 action

netron on and

in 71.2 to alert

mponent shall

, UL 991; or

, UL 60730-1,

t shall comply

5, UL 991, and

| 60730-1.

27.21

These requirements cover electronic operating controls (See 2.8) that serve to manage the

operation of the microwave oven in order to provide preprogrammed operating cycles that rely on timing,
by scoring a series of events or by modifying the appliances’ operation in a predetermined, repetitive
fashion in order to comply with the normal and/or abnormal operation tests specified in Sections 38 — 66.

27.2.2 An electronic control provided to comply with the normal and/or abnormal operation tests
specified in Sections 38 — 66 shall be subjected to a Failure-Mode and Effect Analysis (FMEA) as follows:

a) All active terminals of a multi-pin device shall be considered input, output, power supply, or
ground.

b) Each electronic component in the control is to be included in this analysis.

c) Each component is to be identified as R1, C1, or an equivalent component identification.
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d) The function of each component is to be described.

e) The effects of open and short faults are to be evaluated for each component. The following are
alternatives to shorting all combinations of terminals on multiple pin components, such as
integrated circuits:

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.

27.2.3 A cirn
condition rath
requirements.
stated. Result
operation (fo
temperatures
to the Abnorm
fault condition

27.2.4 The H
Mode, Effects

28 ProtectiVle controls (Limiting controls) — End'Product Test Parameters

28.1
requirements
protective cor
appliance; do
overload, loss|
persons.

28.2 The fg
acceptability g

An electronic control that performs "a protective function shall comply with t

5) Short each output pin to the power supply.

cuit analysis made to assess the performance of individual components
er than actually creating the fault to determine its effect alsp! meets the
The effect resulting from the failure on the control and also on the’end use pi
5 of the FMEA indicating operation outside the intended parameters of the co
example, input power exceeding the appliance branch-circuit rating
bxceeding specified limits, or the inability to recognizerequired events) are to
al Operation Test requirements in Section 54 with each’ fault applied indepen

).

MEA is to be conducted as described in the Procedure for Preparing/Perforn
and Criticality Analysis, Military Specification Number 1629.

in 27.1.17 — 27.1.18 while’tested using the parameters in this section.
trols are: a control used to sense abnormal temperatures of componer
br interlock function; temperature protection of the motor due to locked
of phase; or other function intended to reduce the risk of electric shock, fir

llowing test parameters shall be among the items considered when de
f an electronic protective control investigated using the Standard for Autom

Controls — Pa

a) Fail

1:.General Requirements, UL 60730-1:

under a fault
intent of the
oduct is to be
ntrol’s normal

component
be subjected
dently (single-

ning a Failure

ne applicable
Examples of
ts within the
rotor, running
e, or injury to

termining the
atic Electrical

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
Section 42;

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

d) Elec

e) Elec

trical Fast Transient/Burst Test, a test level 3 shall be used;

trostatic Discharge Test;

f) Radio-Frequency Electromagnetic Field Immunity:

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

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

h) Overload shall be conducted based on the maximum declared ambient temperature (T,,.«) Or as
determined by conducting the Temperature Test; see Section 42; and

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

software class B.

28.3 Thete
as specified i
using the follg

a) Wit
operat
portior
electri

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

c) The

extremes of 0°C (32°F) and 70°C (158°F);

d) The
Humid

e) Avi

f) The
stands

g) For

for int¢rmittent use appliances, or 5,763.00 for continuous use appliances. The te

factor

h) The

the Standard for Tests for Safety-Related Controls Employing Solid-State De
wing test parameters:

h regard to electrical supervision of critical components, for attended applia
ed system becoming permanently inoperative with respect to(mevement ¢
of the appliance meets the criteria for trouble indications For unattende
cal supervision of critical components may not rely on trouble\indication;

Composite Operational and Cycling Test is to, bé conducted for 14 days 4§
Humidity Class is to be based on the appliance's intended end use and is to &
ity Test;
bration level of 5 g is to be used for-the Vibration Test;

Computational Investigation (is not applicable to appliances covered by thi
rd;

the Demonstrated Method Test, the multiplier for the test acceleration factor i

bquation is to be'based on a 25°C (77°F) use ambient;

EndurangceTest is to be conducted concurrently with the Operational Test. Th

y 28.1 shall be
vices, UL 991,

nces, a motor
f an exposed
d appliances,

t temperature

e used for the

s end product

5 to be 576.30
5t acceleration

e control shall

perforin its intended function while being conditioned for 14 days in an ambient air {femperature of

60°C
higher

140°F);0or 10°C (18°F) greater than the operating temperature of the contro
During the test, the control is to be operated in a manner representing normal

, Whichever is
use;

i) For t

he Electrical Fast Transient Burst Test, test level 1 is to be used;

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

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

1998.

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

cycles for Typ
29 Filters

29.1
Filter Units, U

e 2 devices and 6,000 cycles for Type 1 devices with rated current.

L 900.

An air filter exposed to cooking vapors shall comply with the requirements in the Standard for Air
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30 Spacings
30.1 The spacings between field-wiring terminals of opposite polarity and the spacings between a field-

wiring terminal and any other uninsulated metal part (dead or live) not always of the same polarity shall not

be less than in

dicated in Table 30.1.

to be evalu
2 Applies tg

@ A spacing
compartme

Table 30.1
Minimum acceptable spacings at field-wiring terminals
Through air
Potential involved, g Over surface

Parts involved ' in (mm) in (mm)
Between livie parts of opposite polarity; and 0-250 1/4 (6.4) 3/8 (9.5)
between a ljve part and a dead metal part,
other than the enclosure, which may be
grounded. 251-600 3/8 (9.5) 1122 (1277
Between a |ive part and the enclosure 0-600 1/2 (12.7) 1/2 (12.7)
NOTES -
1 These spacings do not apply to connecting straps or busses extending away from wiring)terminals. Such spfcings are

ted under Table 30.2.
the sum of the spacings involved where an isolated dead part is intefposed.

of not less than 3/8 in (9.5 mm), through air and over the surface;is acceptable at wiring terminals
ht or terminal box if the compartment or box is integral with a motor.

in a wiring

han specified

30.2 In primry circuits, other than at field-wiring terminals, and in secondary circuits that are safety
circuits:

a) Spagings between uninsulated live parts'ef opposite polarity,

b) Spa¢ings between primary circuits, and secondary circuits, and

¢) Spag¢ings between an uninsufated live part and a dead metal part shall not be less

in Tabl¢ 30.2.

Exception No.
inherent spac
component is

Exception No

1: The spacings-specified as the minimum acceptable in Table 30.2 do ng
ngs of a component of the appliance, such as a switch. The acceptability of
based on therequirements that cover the component.

terminal mou
acceptable.

2: Atclosed-in points only, such as the screw-and-washer construction of

t apply to the
spacings of a

an insulated

ted in meta/ in an appliance rated 250 V or Iess a spacing of 3/64 in

(1.2 mm) is
¢+ live parts on

opposite sides of the contacts shal/ not be /ess than 1/32 in (O 8 mm) through air and 3/64 in over the
surface of insulating material. The construction is to be such that the spacings will be maintained

permanently.

Exception No. 3: The spacings within a motor shall comply with the requirements in the Standard for
Rotating Electrical Machines — General Requirements, UL 1004-1.

Exception No. 4: A microwave oven control containing solid-state components may have reduced
spacings in accordance with the Standard for Solid-State Controls for Appliances, UL 244A. See 30.5.
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.
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Table 30.2

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

terminals or inside motors

Potential involved,
Parts involved \' in (mm)
Between uninsulated live parts of opposite polarity; and 0-250 1/16° (1.6)2
between a rigidly mounted uninsulated live part and a
dead metal part that either is exposed for persons to
contact or may be grounded 251 — 600 1/45¢ (6.4)°°

b Enamel-i
mm) (over
held in pla

¢ A spacing
centering g
location is

2 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 least the minimum acceptable spacing of 1/16 in (1.6 mm) is maintained
under all operating conditions and under all intended conditions of handling.

. ) 4
surface and through air) is acceptable between a dead metal part and film-coated wire rigidly.supg
e on a coil.

of 1/16 in (1.6 mm) is permissible at the heating element only, in a heater rated for 300 V or less,
f the cold pin is required to maintain the 1/16 in (1.6 mm) spacing. A spacing of 3/64-n‘(1.2 mm) in
bcceptable.

If exact

in (2.4
orted and

one

30.3 Spacin|
appliance wh
that spacings

30.4 Aninst

otherwise be
material that i

Exception No
air spacing off

Exception No
judged accep

30.5 With re

gs in all secondary circuits other than safety circuits are evaluated by the perfq
le undergoing applicable dielectric voltage-withstand tests. The construction
necessitated by the tests are permanently provided.

lating lining or barrier of vulcanized fiber or similar material employed where s

will not be affected adversely by arcing.

1: Vulcanized fiber not less than 1/64-in (0.4-mm) thick may be used in conji
not less than 50 percent of the spacing required for air alone.

2: An insulating liner or-bafrier may be less than 1/64-in (0.4-mm) thick if
able for the application if accordance with 18.1.2 and 18.1.3.

spect to Exception.No. 4 to 30.2, a controlled environment is considered to €

rmance of the
is to be such

pacings would

inacceptable shall not be less than 1/32-in (0.8-mm) thick, and shall be so located or of such

nction with an

the material is

Xist only when

the environment is protectedragainst contaminants, including cooking vapors and condensation, as noted

in 2.12.

30.6 When
Coordination

conducting evaluations in accordance with the requirements in the Standarg
Including Clearances and Creepage Distances for Electrical Equipment,

for Insulation
UL 840, the

following guid

elines shall be used:

a)Am

b) The

icrowave cooking appliance is to be categorized as Overvoltage Category II;

applicable Material Group per Table 30.3;

c) The Pollution Degree shall be Pollution Degree 3 for over-the-cooktop microwave ovens and
Pollution Degree 2 for all others;

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

e) The

minimum acceptable spacings shall be maintained per Table 30.2.
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Table 30.3
Material Group

CTI PLC value of insulating materials

Material group

CTI2600 (PLC = 0) [

400<CTI <600 (PLC=1) Il

175 < CTI <400 (PLC =2 or 3) e

100 < CTl < 175 (PLC = 4) e

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

31 Groundillng

31.1  All micr

312 On a
grounding con

pwave cooking appliances shall have provisions for grounding.

cord connected microwave cooking appliance, the power-supply cord sh
ductor that shall be:

a) Gregn with or without one or more yellow stripes,

b) Con

c) Con

nected to the grounding blade of an attachment plug)of’a grounding type, and

hected to the enclosure of the appliance so that it is not likely to be removs

servicimg not involving the supply cord. Solder alonevis not acceptable for making this

31.3 A micrg

provided with an equipment-grounding terminal orilead. See 13.1.2.5 - 13.1.2.16.

31.4 All exp
contact during
shall be elec
surrounding a
the grounding

Exception: A g
in accordance

31.5 Withre
being likely to

bsed dead metal parts and all. dead metal parts inside the enclosure that a
any servicing operation, incldding maintenance and repair, and that can beco
frically connected to the’ equipment grounding terminal; and to the me
knockout, hole, or bushing provided for field connection of the power supply
conductor of a supply cord.

ead metal part within the enclosure need not be grounded provided the applia
with 73.22:

ference to the requirements in 31.4, the following dead metal parts are not

all include a

ed during any
connection.

wave cooking appliance intended for-permanent connection to the power stipply shall be

e exposed to
me energized
tal enclosure
system; or to

nce is marked

tonsidered as

become energized:

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

1) On the exterior of the enclosure and separated from all electrical components by

grounded metal, or

2) Electrically isolated from all electrical components;

b) A panel, cover, or other metal part that is isolated from all electrical components, including
wiring, by a barrier of vulcanized fiber, varnished cloth, phenolic composition, or other moisture-

resistant insulating material not less than 1/32-in (0.8-mm) thick and secured in place;

c) A panel, cover, or other metal part that does not enclose uninsulated live parts and that is
electrically isolated from other electrical components; and

d) A door or the like that may only become energized through a grounded part.
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31.6 Unless the dead metal parts described in 31.4 are bonded together, an individual bonding
conductor or strap shall be used for this purpose.

31.7 Bonding shall be by a positive means, such as clamping, riveting, bolted or screwed connections,
brazing, or welding. The bonding connection shall penetrate nonconductive coatings such as paint.

31.8 A bonding conductor shall be of material acceptable for use as an electrical connector, of
acceptable size, and protected from corrosion unless inherently resistant thereto. An individual bonding
conductor or strap shall be so installed that it is protected from mechanical damage.

31.9 Bonding conductors or straps used to provide grounding continuity between stacked ovens may be
applied in the field if marking is provided in accordance with 73.6.

31.10 The gize of an individual conductor or strap employed to bond an electrical-enclgsure or motor
frame shall b¢ determined by the rating of the overcurrent-protective device of the branch g¢ircuit to which
the equipment will be connected in accordance with Table 250-95 of the National Electrical Code,
ANSI/NFPA 7.

Exception: A ponductor smaller than that indicated may be used if the bonding connection goes not open
when carrying, for the interval indicated in Table 31.1, twice the currentiequal to the rating|of the branch-
circuit overcufrent device. A bonding conductor to a motor is nottequired to be larger than the motor-
circuit condudtors.

Table 31.1
Duration of current flow, bonding-conductor test

Rating of overcurrent device, A Minimum duration of current flow, min
30 or less 2
31-60 4
61—100 6

31.11 If mdre than one size-branch-circuit overcurrent device is involved, the size df the bonding
conductor is tp be based on the-rating of the overcurrent-protective device intended to provige ground fault
protection forthe component bonded by the conductor. For example, if a motor is individually protected by
a branch-circliit overcurrent device smaller than the overcurrent devices protecting the ovefall equipment,
the size of a |bonding conductor for that motor may be selected on the basis of the overfurrent device
intended for ground-fault protection of the motor.

31.12 The reststs
mentioned in 31.4, and:

grounded, as

a) The equipment-grounding conductor terminal in the case of an appliance intended for
permanent electrical connection, or

b) The point to which the grounding conductor of the power-supply cord is connected.

31.13 With reference to 31.12, the resistance is to be determined by any convenient method. However, if
a resistance of greater than 0.1 ohm is indicated, then either a direct or alternating current is to be passed
between the points in question, the resultant voltage drop (in ohms) computed by dividing the voltage drop
(in V) by the current (in A). The value of the current is to equal the current rating of the largest overcurrent
protective device anticipated in a branch circuit to which the appliance can be properly connected.
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31.14 Upon insertion of a removable heating element or other removable part required to be grounded,
the grounding connection shall be made before the electrical connection, and, upon removal, the

grounding con
32 Seconda
321

32.1.1

nection shall be broken after the electrical connection.

ry Circuits

General

comply with 32.1.2 and 32.3.1 — 32.3.3.

32.1.2 Companents, wiring, printed-wiring assemblies,_insulating material_and so forth, at

circuitry that a
for Solid-Statg
Part 1: Gener
series; need

function, that i

Exception No.
Transformers {
— Part 3: Class

Exception No.
Standard for C

32.2 Conne(
32.2.1
32.2.2 |If the

parts shall not
32.3 Separa

32.3.1 Thew
circuits or sha
circuits.

Secomdary circuits may be connected fo the frame of the unit.

e employed in Class 2 circuits that comply with the applicable requirementsin
Controls for Appliances, UL 244A, or in the Standard for Automatic Electri

not be investigated provided that the Class 2 circuit does not perform a
G, it is not a safety circuit.

1: A circuit supplied by a Class 2 transformer complying wijth'the Standard fol
- Part 1: General Requirements, UL 5085-1; and the Standard for Low Voltage
2 and Class 3 Transformers, UL 5085-3 is considered\fo fulfill these requiremd

2: A circuit, such as switching mode Class 2 _pewer supply circuit etc, comy
lass 2 Power Units, UL 1310, is considered to fulfill these requirements.

ttions to frame

frame is used as a curreni-carrying part of a secondary circuit, hinges or g
be depended upon as alcurrent-carrying means.

ktion of circuits

iring in secondary circuits described in 32.1.2 shall be routed away from the
| be provided with insulation that is rated for use at the highest of the voltage

All secondary circuits shall be judged under the requirements for primary circuits unless they

nd associated
the Standard
tal Controls —

al Requirements, UL 60730-1, and/or the applicable Part 2 standard |from fhe UL 60730

safety related

 Low Voltage
Transformers
pnts.

lying with the

ther movable

viring of other
s in the other

32.3.2 The Wiring in secondary circuits described in 32.1.2 shall be routed away from the uninsulated live

components of other circuits or all of the requirements that apply to other circuits shall be applied to the
secondary circuits as well.

32.3.3 External wires and cables that are part of the secondary circuits covered in 32.1.2 shall be
provided with strain relief in accordance with 13.2.2.1 — 13.2.2.4 if stresses on wire or cable could cause
the internal wiring of the circuits to contact uninsulated live parts of other circuits.

33 Transformers

33.1 General-purpose transformers shall comply with the Standard for Low Voltage Transformers — Part
1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 2: General
Purpose Transformers, UL 5085-2.
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Exception No. 1: A transformer that complies with the Standard for Transformers and Motor Transformers
for Use in Audio-, Radio-, and Television-Type Appliances, UL 1411, and that is used in a circuit involving
an audio or video component, meets the intent of this requirement.

Exception No. 2: A high voltage transformer for magnetron circuit, need not comply with UL 5085-1 and
UL 5085-2 if it complies with the requirements of Mechanical Assembly, Section 8; Live Parts, Section 14;
Internal Wiring, Section 16; Electrical Insulation, Section 18; and Spacings, Section 30 in this end product
standard.

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

34 BatterieL and Battery Charging Circuits

34.1 A lithigm ion (Li-On) single cell battery shall comply with the requirements for secondary lithium
cells in the Standard for Lithium Batteries, UL 1642.

34.2 Rechafgeable nickel cadmium (Ni-Cad) cells and battery packsishall comply with fthe applicable
construction gnd performance requirements of this end product standard.

34.3 Rechafgeable nickel metal-hydride (Ni-MH) battery cells and packs shall comply with|the applicable
construction and performance requirements of this end produget standard, or the applicablg requirements
for secondary|cells or battery packs in the Standard for Household and Commercial Batterieg, UL 2054.

34.4 Primafy batteries (non-rechargeable) that cémply with the relevant UL standard and 4.1 are
considered to|fulfill the requirements of this standard:

34.5 A Clas$ 2 battery charging circuits shallkcomply with one of the following:
a) Thel Standard for Class 2 Power Units, UL 1310; or

b) Thg Standard for Information Technology Equipment — Safety — Part 1: General Requirements,
UL 60950-1 with an output marked "Class 2 ".

35 Capacitors

35.1 A capdcitor previded as a part of a capacitor motor and a capacitor connected acrosg the line, such
as a capacitor for radio-interference ellmlnatlon or power-factor correct|on shall be hoysed within an
enclosure or ¢ t the emission
of flame or molten material resulting from malfunction of the capaC|tor The container shall be of metal
providing strength and protection not less than that of uncoated steel having a thickness of 0.020 inch
(0.51 mm). Sheet metal having a thickness less than 0.026 inch (0.66 mm) shall not be used.

Exception No. 1: The individual container of a capacitor may be of sheet metal less than 0.020-inch thick
or may be of material other than metal if the capacitor is mounted in an enclosure that houses other parts
of the appliance and provided that such housing is acceptable for the enclosure of live parts.

Exception No. 2: A capacitor complying with the Standard for Capacitors, UL 810, is considered to fulfill
this requirement.

Exception No. 3: Capacitors, connected across the line, complying with the applicable requirements in the
Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed
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Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains, UL 60384-
14, is considered to fulfill this requirement.

35.2 A capacitor connected from one side of the line to the frame or enclosure of an appliance, shall
have a capacitance rating of not more than 0.10 yF and shall comply with the applicable requirements in
the Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification:
Fixed Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains, UL
60384-14.

35.3 The voltage rating of a capacitor other than a motor-starting or motor-running capacitor shall equal
or exceed the maximum steady-state potential to which the capacitor is subjected during operation of the

unit at the rated voltage.

35.4 Under
medium more
protected agai

35.5 High vg
circuit, shall d
Electrical Insu
end product st

both normal and abnormal conditions of use, a capacitor employing.'a lic
combustible than askarel shall not cause a risk of electric shock(or-fire
nst expulsion of the dielectric medium.

Itage capacitor located in the secondary circuit of high voltage transformer f{
pmply with the requirements of Mechanical Assembly, Section 8; Live Parts
ation, Section 18; Spacings, Section 30; and Abnormal Operation test, Sec
andard.

36 Light Souirces and Associated Components

36.1
Standard for H
complies with

Exception: Bg
comply with U

36.2 Light e
(LED) Equipm
that complies

Exception: Ing
8750.

36A ChildR

Lighting ballasts shall comply with the Standard~for Fluorescent-Lamp Ballasts, U

ligh-Intensity Discharge Lamp Ballasts, UL 1029. Ballasts forming part of a
AN appropriate luminaire standard arezconsidered to fulfill this requirement.

lasts for other light sources shafl comply with the appropriate standard (s)
| 935 or UL 1029.

mitting diode (LED) light sources shall comply with the Standard for Light B
ent For Use In Lighting Products, UL 8750. LED light sources forming part
vith an appropriate.luminaire standard are considered to fulfill this requirement

ividual LEDNlight sources intended for indicating purposes only, need not cd

esistant Oven Door

juid dielectric
and shall be

or magnetron
5, Section 14;
ion 54 of this

. 935, or the

uminaire that

and need not

mitting Diode
Of a luminaire

mply with UL

36A.1

36A.1.1

General

The user shall be required to perform two distinct actions to open a door that provides access to

the oven cavity. Actions such as slide and pull or twist and push are examples of actions which generally
comply with the intent of the requirement. For touch-type controls, touching two different touch pads but
not the same touch pad twice meets the intent of the requirement.

Exception: This section does not apply on the following product types:

a) Over-the-cooktop or under-cabinet mounted ovens provided the manufacturer’s installation
instructions is marked in accordance with 74.6.

b) Built-in or wall-mounted ovens provided either:
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1) The manufacturer’s installation instructions are marked in accordance with 74.7;
2) The product has a bottom-hinged door; or
3) The product is a drawer microwave.

¢) Microwave ovens intended for commercial use only, and marked in accordance with 71.1.3(f).

36A.1.2 Microwave ovens where there is more than one method (sequence of actions) to open the door
shall have each method evaluated separately for compliance with 36A.1.1.

36A.1.3 For touch-type controls, a nonvalid or a single input shall be cancelled within 10 s. A single
motion of a firge i ing comply with

r or hand from
with the single
1 shall not be

ming software
pad, traveling
n the pads. In
additign, a control employing this means shall be such that activation of the Step 1 and Step 2 pads

requirg contact by the user for a minimum time of 100:ms.

36A.2 Doorfhandle force test

nstalled on a
e in 36A.2.2 —
surface.

36A.2.1  An|oven that requires a pulling motion to open the door and that may be
countertop shall be subjected to a force on thé door handle (or grip point) per test procedu
36A.2.4. During this test the door shall not'epen and the appliance shall not move on the tes

36A.2.2 The¢ appliance shall be placed on a horizontal surface having a coefficient of sfatic friction of

0.20 +.02 as

type material
intended use.

36A.2.3 The
block weighin
304 stainless

determined by 36A.2:3 and consisting of non-textured laminated thermosett
having a smooth matte finish and adhered to a wood base surface rigidl

coefficient of static friction of the test surface in 36A.2.2 shall be established k
g 7.559b-(33.7 N) and having a surface area of 32 in? (206 cm?). The surface
steel with a No. 3 finish. The coefficient of static friction is to be determined by

M = Fs/W whe

re-Fs is the force required to overcome the static friction between the test blo

ng countertop
fixed for the

y use of a test
s to consist of
the equation:
ck and the test

surface, and where W is the weight of the test block.

36A.2.4 A force gauge or weight shall be used to apply a 10 pound force to the center of the door handle
(without actuating the two distinct steps). The force shall be applied normal to the front surface of the door.

36A.3 Override for single-action door opening

36A.3.1

An appliance complying with two-action door opening per 36A.1 may be provided with a means

to allow the user to convert the product to single-action door opening (that is, disable one of the actions
specified in 36A.1). Conversion from two-action operation shall be accomplished by one of the following

methods:

a) An operation that requires a tool, or
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b) An operation that requires inputting a code consisting of at least 3 distinct key-presses on a
touch control.

36A.3.2 The product shall be shipped from the manufacturer complying with 36A.1. The test in 36A.2
shall be performed while the product complies with 36A.1.

PERFORMANCE
37 General

37.1  Prior to performing an
are to be che i
user adjustments are to be varied during the operating procedure and set to produce the mo
results with regpect to any or all performance features associated with the appliance (fire; ¢
injury to persops, or excessive radiation emission, microwave or x-radiation).

y of the tests involving the complete appliance, all factory made adjustments
i i ! cifications. All
5t unfavorable

blectric shock,

ave cooking appliance that is rated for use at more than one supply frequen
for a range of|voltages, and contains a tapped transformer or other means\of-being adapte

Cy, voltage, or
d manually in

the field to di
of supply frequ

Exception: A
tested while c|
shall also com

37.3 The pg
samples to al
leakage-curre
before being s

38 Leakage

rent supply frequencies or voltages is to be tested with the most unfavorabl
ency, voltage, and internal adjustments.

microwave cooking appliance that is marked in aecordance with 73.11 and

b combination

3.12 may be

bnnected in accordance with the manufacturer'ssinstructions. In such cases,
ply with 54.4.4(d).

rformance of an appliance shall be investigated by subjecting the requisi
the applicable tests as described. i Sections 38 — 66. Samples shall be
t tests and preliminary microwave radiation tests in the as-received cong
ubjected to any other tests).

Current Test

the appliance

te number of
subjected to
ition (that is,

38.1 Thelea
accordance w

kage current of a cord-connected appliance rated 120, 208, or 240 V nominal when tested in

th 38.2 — 38.6 shalnot be more than:

a) 0.5 mA for a portable appliance, and

b) 0.75 rated 20 A or

less.

mA for.a’stationary or fixed appliance employing a standard attachment-plug

Exception: For appliances employing sheathed heating elements, the leakage current may exceed the
limits specified above during heatup and cooldown during a period not more than 5 min. However, at no
time shall the leakage current exceed 2.5 mA.

38.2 Leakage current refers to all currents, including capacitively coupled currents, that may be
conveyed between exposed conductive surfaces of an appliance and ground or other exposed conductive
surfaces of an appliance.

38.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible and from one surface to another where simultaneously accessible. Parts
are considered to be exposed surfaces unless guarded by an enclosure considered acceptable for
protection against electric shock as defined in 6.1 — 6.5. Surfaces are considered to be simultaneously
accessible if they can be readily contacted by one or both hands of a person at the same time. These
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measurements do not apply to terminals operating at voltages that are considered not to involve an
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 3.9 by 7.9 in (100 by 200 mm) in
contact with the surface. If the surface is less than 3.9 by 7.9 in (100 by 200 mm), the metal foil is to be the
same size as the surface. The metal foil is not to remain in place long enough to affect the temperature of
the appliance.

38.5 The measurement circuit for leakage current is to be as shown in Figure 38.1. The measurement
instrument is defined in (a) — (d). The meter that is actually used for a measurement need only indicate the
same numerical value for a particular measurement as would the defined instrument. The meter used
need not havg all the attributes of the defined instrument.

a) Thg meter is to have an input impedance of 1500 ohms resistive shunted by a ¢apacitance of
0.15 microfarads (pf).

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

c) Ove¢r a frequency range of 0 — 100 kHz, the measurement circuit is to have a frequency
response (ratio of indicated to actual value of current) thatiissequal to the ratio of ifhpedance of a
1500-¢hm resistor shunted by a 0.15 uf capacitor to 1500,.6hims. At an indication of 4.5 or 0.75 mA,
the mgasurement is to have an error of not more than 5percent at 60 Hz.

d) Unlgss the meter is being used to measure leakage from one part of an appliance o another, the
meter |s to be connected between an accessible\part and the grounded supply condyctor.

38.6 A sample of the appliance is to be tested for leakage current starting with the as-recgived condition
with all its switches and thermostats closed, bub with its grounding conductor, open at the aJtachment plug
(open at receptacle — see Figure 38.1). Thé-as-received condition is without prior energizgtion except as
may occur as|part of the production-line\testing. The supply voltage is to be adjusted to 120} 208, or 240 V
as appropriate. 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. Lgakage current
is to be measured ‘using both positions of switch S2, thermostats set for maximum heating, and

s the leakage
perated at the

v v ting positions.
The Ioad in the oven cavity shall be as descnbed in 41 41.5. The water load and container shall be of
such quantity to enable completion of a continuous cooking cycle without necessitating
replenishment to prevent boil dry of the water load.

c) Leakage current is to be monitored until thermal stabilization under the maximum-heat
conditions and the maximum value is to be recorded. Both positions of switch S2 are to be used.
The equivalent of thermal stabilization is considered to be obtained as in the temperature test. If an
adjustable temperature-regulating thermostat does not cycle at the maximum heat setting, it is to
be adjusted until it does cycle before the final measurements at thermal stabilization are taken.
Measurements are to be made with the heating-element thermostat, if any, open and closed and
with switching devices in all their operating positions. Upon evidence of stabilizing readings,
monitoring periods may be increased.

d) Switch S1 is then to be opened and monitoring of a leakage current is to continue, using both
positions of switch S2, until the leakage current stabilizes or decreases during cool down.
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Figure 38.1

Leakage-current measurement circuits

PRODUCT METER
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GROUNDED SUPPLY CONDUCTOR B

Product intended for connection to a 120-volt power supply, os illustrated above.

+—=
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e
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GROUNDED SUPPLY CONDUCTOR B

Prqduct intended for connection to a 3-wire, grounded neutral power supply//ds illustrated above.
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- % INSULATIN
—— TABLE

GROUNDED SUPPLY)CONDUCTOR B

Prqduct intended for connection te_a ‘3-wire, grounded neutral power supply, as illustrated above.

o)

LCBOOJ

NOTE — 120/240 VY circuit also applies to 208Y/120 V supply.
A — Probe with shielded lead.
B — Separated angl used as elip when measuring currents from one part of product to another.
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39 Microwave Radiation Emission Test

39.1 General

39.1.1  Prior to conducting any of the tests in Sections 40 — 66, the equivalent plane-wave power density
of microwave radiation existing in the proximity of the external appliance surface shall not exceed 1
mW/cm? at any point 5 cm or more away from the external surface of the appliance with only the
designated primary interlock in the circuit (all other door interlocks bypassed). The emission shall not
exceed 5 mW/cm? at any point 5 cm or more away from the external surface of the appliance with only the
designated secondary interlock in the circuit (all other door interlocks bypassed).

Instrumentation

39.2
39.2.1 Com
measurement

when the sys
and uncertain

39.2.2 Durin
in per antenn
allow for an

appliance at g

39.3 Cavity
39.3.1 The

water initially
approximately
the center of

39.4 Supply

39.4.1

bliance with the equivalent plane-wave power density limits in 39.1.1 is e be
with an instrument system that reaches 90 percent of its steady-state read

ties.

g each reading, the meter sensing element is to be moved<gradually at a max
b (stirrer) revolution but no faster than 1 in/s or than the response time of the
hccurate reading. The sensing element is to be moved over all external s
distance of 5 cm or more from the surface.

load

oad for all microwave radiation emission measurements shall consist of 275
at 20 +5°C (68 +9°F), contained in @ low form, 600 mL beaker with an insi
8.5 cm, constructed of electrically-nonconductive material. The container is t
he load-carrying surface of the ¢avity.

 voltage

The appliance shall be tested at a voltage in accordance with 40.2.1.

39.5 Microwave radiation emission measurement

39.5.1 Micrg
with the door

wave-radiation emission measurements are to be made with the door fully ¢
opened to any other position that enables generation of microwave energy

determined by
ing within 3 s

em is subject to a stepped input signal and a test that accounts for all measyrement errors

mum rate of 1
nstrument will
urfaces of the

+15 mL of tap
le diameter of
0 be placed in

osed and also
nto the cavity.

During the te

st_the door shall be held in that position, achievable during the normal

door opening

sequence, which results in maximum radiation emission.

39.5.2 User adjustments and adjustments that may be made without the use of a tool are to be set to
create the most unfavorable results.

39.5.3 A barrier, shield, cover, and the like, that may be removed or opened without the use of a tool, is
to be positioned in any manner possible for the measurements of microwave radiation emission in order to
obtain the most unfavorable results.

39.5.4 Each microwave radiation emission measurement is to be made with only the designated primary
interlock in the circuit (all other door interlocks bypassed) and with only the designated secondary interlock
in the circuit (all other door interlocks bypassed). The interlock monitor circuit shall be disabled, if
necessary, to make the emission measurements.
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40 Power Input Test
40.1 General

40.1.1 The input power (or current if so rated) to a microwave cooking appliance shall not be more than
110 percent of the rated value when the appliance is tested under the conditions described in 40.2.1 —
40.4.1. See also 69.1.

40.2 Supply voltage

40.2.1 For the input test, the voltage of the supply circuit is to be 120 V if the appliance is rated between
110 and 120 V,ar 240 V if the appliance is rated between 220 and 240 V. At any ather voltage rating, the
appliance is t¢ be tested at its marked voltage rating if a single voltage is indicated, or @t the maximum
value if a voltgge range is indicated. The frequency of the supply circuit is to be the rated frequency. See
also 69.1.

40.3 Cavity |oad

40.3.1 For the input test, the load shall be the same as the load specified in 41.5. The water load and the
container, sthII be of such quantity, to enable completion of a’,continuous cooking cycle without
necessitating feplenishment to prevent boil dry of the water load.

40.4 Oven operation

40.4.1 Whilg connected to a voltage supply and loaded. as indicated in 40.2.1 and 40.3.1, |the appliance
is to be operated in its various intended operating modes and input amperes and watts measured with the
appliance in g well heated condition. Operation for<a minimum 20 min is considered to be [a well heated
condition.

41 Temperature Test
411 General
41.1.1  An appliance, when tested under the conditions described in 41.1.4 — 41.7.3 shall nqt attain at any

point a tempefature high enough to adversely affect any materials employed in the applian¢e, or show at
any time durinp the testdemperature rises at specific points greater than those indicated in Tgble 41.1.

Table 41.1
Maxi bl I .

Degrees

Materials and components c F

1. Any point within a terminal box or wiring compartment of a permanently 35 63
connected appliance in which field-installed conductors are to be
connected, including such conductors themselves, unless the appliance
is marked in accordance with 73.2.

2. Any point on a surface adjacent to an appliance, including the surface 65 117
on which the appliance is mounted.

3. At any point on an appliance surface other than in contact with the 125 225
supporting surface, located directly above a storage drawer or directly

Table 41.1 Continued on Next Page
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Table 41.1 Continued

Degrees
Materials and components Cc F
above the plane of the top surface of the base of the test enclosure, see
Figure 41.1.
4. Fuses other than Classes CC, G, J, T. 65 117
5. Class CC, G, J, or T fuses. 85 153
6. Vulcanized fiber used as electrical insulation or as cord bushings. 65 117
7. Wood and other combustible material. 65 117
8. Class 105(A) insulation systems:
A. Relay or solenoid windings:
Thermocouple method 65° N
Resistance method 85 15
B. Coils of an electric-discharge-lamp ballast:
Thermocouple method 65° 11}
Resistance method 80 144
C. Coils of a Class 2 transformer:
Thermocouple method 65 117
Resistance method 85 15
D. Coils of a power transformer®:
Thermocouple method 65 117
Resistance method 75 13
E. Buzzer coil:
Thermocouple methad 65 117
Resistance method 75 13
9. Class 105(A) insulation systems'on coil windings of an ac motor having
a frame diameter® of more than-7 in (178 mm) and of a dc and a
universal motor:
A In an open motor:
Thermocouple method 65° 1M7P
Resistance method 75 13
B. Imavtotally enclosed motor:
Thermocouple method 70 12
Resistance method 80 144
10 Class 105(A) insulation systems on coil windings of an ac motor (not
ncluding a universal motor) having a frame diameter- of 7 1 (178 mm)
or less — thermocouple or resistance method:
A. In an open motor 75° 1352
B. In a totally enclosed motor 80 144
11. Class 130(B) insulation systems:
A. Relay or solenoid windings:
Thermocouple method 85 153
Resistance method 105 189
B. Power-transformer or motor transformer coils?:
Thermocouple method 85 153
Resistance method 95 171

Table 41.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 923 2020.pdf

66

UL 923

AUGUST 27, 2020

Table 41.1 Continued

Degrees
Materials and components c F
12. Class 130(B) insulation systems on coil windings of an ac motor having
a frame diameter® of more than 7 in (178 mm) and of a dc and a
universal motor:
A. In an open motor:
Thermocouple method 852 1532
Resistance method 95 171
B. In a totally enclosed motor:
T:‘IUIIIIU\:UUP:U |||Gthud CC 1CL
Resistance method 100 180
13. Class 130(B) insulation systems on coil windings of an ac motor (not
including a universal motor) having a frame diameter® of 7 in (178 mm)
or less — thermocouple or resistance method:
A. In an open motor 952 171
B. In a totally enclosed motor 100 180
14. Class 155(F) insulation system on coil windings of an ac motor havirig)a
frame diameter® of 7 in (178 mm) or less (not including a universal
motor) — thermocouple or resistance method:
A In an open motor 1202 216
B. In a totally enclosed motor 125 225
15. Class 155(F) insulation systems on coils of powertransformers or motor
transformers?:
Thermocouple methaod 110 198
Resistance method 120 216
16. Class 180(H) insulation system on cail'windings of an ac motor having a
frame diameter® of 7 in (178 mm)or less (not including a universal
motor) — thermocouple or resistance method:
A. In an open motor 1352 243
B. In a totally enclosed motor 140 252
17. Class 180(H) insutation systems on coils of power transformers or
motor transformers?:
Thermocouple method 125 225
Resistance method 135 243
18. Class 200(N) insulation systems on coils of power transformers and
motor transformers?:
Thermocouple method 140 252
Resistance method 150 270
19. Class 220(R) insulation systems on coils of power transformers and
motor transformers?:
Thermocouple method 155 279
Resistance method 165 297
19- Class 240(S) insulation systems on coils of power transformers and
A. motor transformers?:
Thermocouple method 170 306
Resistance method 180 324

Table 41.1 Continued on Next Page
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Table 41.1 Continued

Degrees
Materials and components Cc F
20. Phenolic composition employed as electrical insulation or where 125 225
deterioration would result in a risk of fire, electric shock, injury to
persons, or excessive radiation emission.®
21. A copper conductor (bare or insulated) without a nickel coating or other 125 225
equivalent protection.
22. Termination of a copper conductor and a pressure terminal connector 125 225
without a nickel coating or other equivalent protection.
23. Insulated wire or cord. 25°C (77°F) less
than Its temperatjire
rating
24 Sealing compound. C
25 On the surface of a capacitor casing:
Electrolytic 40° 72
Other types 65' 11

@ At a point on the surface of a coil where the temperature is affected by an external source of heat, the
tenperature rise measured by means of a thermocouple may be higher,by the following amount than
th¢ maximum indicated, provided that it does not exceed the value indicated in the table.

Item Additional
8 (A)and 8 (B) 15°C (27°F)
9(A) 15°C (27°F)
10(A) 5°C (9°F)
12(A) 20°C (36°F)
13(A) 10°C (18°F)
14(A) 5°C (9°F)
16(A) 10°C(18°F)

® Tlhe frame diameter is the diaméter measured in the plane of the laminations, of the circle

cirpumscribing the stator frame; excluding lugs, boxes, and the like used solely for motor mounting,
aspembly or connection.

¢ Tlhe limitation on phenelic/does not apply to a compound that has been investigated and found to have

t-resistant properties.

h

9 Unless a thermdsetting material, the maximum sealing-compound temperature, when corrected to &
25FC (77°F) ambient temperature, is 15°C (27°F) less than the softening point of the compound.
e

or an electrolytic capacitor that is integral with or attached to a motor, the temperature rise on
ingulating material integral with the capacitor enclosure is not to be higher than 65°C (117°F).
f

capacitor that operates at a temperature rise of more than 65°C (117°F) can be evaluated on the
basis of its marked temperature Timit.

9 Some types of coil construction may have a smaller difference of temperature between the
thermocouple method and the resistance method than conventional types of coil windings. In such
cases the limiting values shown may be ignored if an investigation shows that the hottest-spot (limiting)
temperature for the insulating system Class is not exceeded.

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

41.1.3 A short length of flexible cord exposed to a temperature higher than the temperature rating of the
cord, such as at terminals, but not in a strain-relief or similar location where dependence is placed on the
mechanical properties of the insulation, is acceptable if supplementary heat-resistant insulation of
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appropriate dielectric strength and temperature rating is employed on the individual conductors of the cord
to protect against deterioration of the conductor insulation.

41.1.4 Supply conductors used for the normal temperature test of a permanently connected appliance
shall have an ampacity of 125 percent of the current rating of the appliance, when the appliance will
operate continuously, or equal to the current rating of the appliance when the load will be intermittent.
Also, the conductors shall be acceptable for a temperature in accordance with the temperature marking, if

any, on the appliance. See 13.1.2.3, 73.2, and 73.3.

41.2 Temperature measurements

41.21

Temperatures are to be measured by thermocouples. The thermocouples shall consist of wires

not larger thaf 24 AWG (0.21 mm?) and not smaller than 30 AWG (0.05 mm?). The ther
related instrunpents shall be accurate and shall be calibrated in accordance with good labor
The thermocopple wire is to conform with the requirements specified in the Tolerances on Irj
EMF versus Témperature tables in the Standard Specification and Temperature-Electromotiy

Tables for Sta

41.2.2 A the
thermal conta
cases, good th
a metal surfac|

41.2.3 Whenever referee temperature measurements aré.necessary, thermocouples co

AWG (0.05 m
employed.

41.2.4 Usuad
applied to the

41.2.5 For th

an universal nmotor) having a frame diameter of 7 in (178 mm) or less the thermocouple is t

on the integral

41.2.6 |If the
example, an e

of cotton, papgr, rayon; or similar insulation, the change-of-resistance method is to be used.

dardized Thermocouples, ANSI/ASTM E230/E230M.

rmocouple junction and adjacent thermocouple lead wirecare’ to be securely
Ct with the surface of the material the temperature of which is being meas
ermal contact will result from securely taping or cementing the thermocouple
b is involved, brazing or soldering the thermocouple tothe metal may be neces

m?) iron and constantan wires and a potefitiometer type of indicating instru
ly, the temperature of a coil or winding is to be measured by means of t

buter wrap unless the coil is inacgessible for mounting these devices.

e thermocouple-measured\temperature of a coil of an alternating-current mot

y applied insulation.ofthe conductor.

hcapsulatedtcoil) or if the coil wrap includes thermal insulation or more than 1/3

niocouples and

tory practice.
itial Values of
e Force (emf)

held in good
ured. In most
n place; but if
sary.

hsisting of 30
ment shall be

nermocouples

or (other than
b be mounted

coil is operating-at a potential over 600 V or inaccessible for mounting thermocouples (for

2in (0.8 mm)

to be at room

41.2.7 The tTmperature rise of a winding is to be calculated from the formula (windings are
temperature atthe-start-ofthe-testy:
R
At=—(k+ 1)~ (k+1)
r
in which:

At is the temperature rise,

R is the resistance of the coil at the end of the test,

ris the

resistance of the coil at the beginning of the test,

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


https://ulnorm.com/api/?name=UL 923 2020.pdf

AUGUST 27, 2020 UL 923 69

t, is the room temperature °C at the end of the test, and

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

41.2.8 If the coil wrap does exceed its temperature limitation because of radiation from an external
source, the temperature of the coil may be measured by means of a thermocouple on the integral
insulation of the coil conductors.

41.3 Installation

41.3.1 General

41.3.1.1 In p test to determine if an appliance complies with the temperature requitements, it is to be
mounted or syipported as in actual service and under conditions approximating thos€)of normal operation.
Temperatureq are to be measured on nearby surfaces, on the supporting surface,‘atypoints of support, and
at other point$ as may be necessary.

41.3.2 Countertop cord-connected and permanently connected appliances

41.3.2.1 A [counter-top cord-connected appliance is to be supported on a horizontal,| black-painted
softwood surface. It is to be placed in a wall angle of 90 degrees’formed by two black-painted, vertical
surfaces of 3/8-in (9.5-mm) thick plywood having such width and height that they extend ngt less than 2 ft
(610 mm) beyond the physical limits of the appliance. The appliance is to be located as closgly to the sides
of the wall anfjle as its construction will permit and it is.tebe so placed relative to the walls fthat maximum
heating will ogcur on the alcove walls and internal components of the appliance.

41.3.2.2 A permanently connected appliance that is intended to rest on a horizontal surface, such as a
floor, counter fop, or shelf, is to be tested as described in 41.3.2.1.

Exception: THe appliance may be spaced away from the sides of the wall angle if marked |in accordance
with 73.26 an{l provided with instructions in accordance with 74.4.

41.3.2.3 A gord-connected or.permanently connected microwave cooking appliance interjded for use in
conjunction with a househald'electric range shall be installed as indicated in 41.6.5.1.3.

41.3.3 Undér-cabinet appliances

41.3.3.1 A micrewave cooking appliance that may be mounted to the bottom of a cabinet ghall be tested
with the appliarce mounted-imaccordance with theinstattatiominstroctions provided wittrthe appliance or
a separately available under-cabinet mounting kit. The appliance shall be located in the corner wall angle
described in 41.3.2.1. The appliance shall be located as close to the back wall as the construction will
permit. Unless marked as described in 73.26 and provided with instructions as described in 74.4, the
appliance shall be located as close to the side wall as the construction will permit. The cabinet is to have
such width that it extends not less than 2 ft (610 mm) beyond the physical limits of the appliance, is to be of

a depth equal to the depth of the appliance, and located 16 in (406 mm) above the counter top.

Exception: An under-cabinet appliance constructed such that the combined height of the appliance and
mounting hardware is more than 16 in (406 mm) shall be tested with the cabinet located more than 16 in
above the counter top, but with zero clearance between the bottom of the appliance and the counter top.
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41.3.4 Wall-mounted appliances

41.3.4.1 A microwave cooking appliance that is intended for wall-mounted installation shall be tested
with the appliance mounted to a wall in accordance with the installation instructions provided with the
appliance or a separately available wall-mounting kit. The walls of the enclosure in which a wall-mounted
appliance is to be tested are to extend from the bottom of the appliance to at least the top of the appliance,
and are to project not less than 2 ft (610 mm) in front of the appliance. The walls are to be firmly
assembled with 90-degree angles between the back and side walls. Top cabinet and bottom counter
panels are to be provided above and below the appliance. Unless marked as described in 73.26 and
provided with instructions as noted in 74.4, a wall-mounted appliance shall be located as close to the
walls, the top cabinet and bottom counter panels, as the construction will allow.

41.3.5 Wall-insert and built-in appliances

41.3.5.1 A wpll-insert or built-in appliance is to be supported on a base that is to restjon a bench or table.
The test enclasure is to be firmly assembled so that the sides, back, and top will.provide aq close a fit as
the construction of the appliance will permit — a sliding fit. The trim around the 'appliance|door is to be
mounted in the¢ intended manner. A gasket intended to provide a spacing between the trim gnd the wall in
which the uni{ is mounted is to be removed before the unit is set in place for the test, unless it is so
secured for shjpment from the factory that it cannot be separated from the trim. Mounting brackets, slide-in
tracks, and thg like provided by the manufacturer are to be used in thedinstallation.

41.3.5.2 If the manufacturer's instructions for a wall-insert or fuilt-in appliance indicate that|the appliance
is suitable for |nstallation with no ventilation in the base, a single sheet of 3/8-in (9.5-mm) th|ck plywood is
to be utilized as the supporting surface.

41.3.5.3 If tHe manufacturer's instructions specify-installation with ventilation in the base pf the cabinet
for a wall-inseft or built-in appliance, the base for'supporting the unit is to be as illustrated in Figure 41.1.
The sides of the base are to be constructed of boards 2 by 3/4 in (50.8 by 19.1 mm), and of guch length as
to be flush with the side, front, and back panels shown in Figure 41.2. The diameter of thg holes in the
sides of the bgse are to be 1 in (25.4 mm),-with each center 1 in from the bottom and 1 in from the nearer
end of the bogrd. The slats are to be beards 2 by 3/4 in, and are to be mounted in such posijtion as to line
up with the fegt or skids on the bottem of the unit. The tops of the slats are to be in the horizontal plane of
the top surface of the base. A¢block with a thermocouple, see Figure 41.3, is to be placgd so that the
thermocouple side of the block is also in the horizontal plane of the top surface of the base.

Figure 41.1

Base for wall-insert and built-in oven test

THERMOCOUPLE
BLOCK

1 INCH
/‘ }’/(25.4mm)

1 INCH DIAMETER
4 HOLES (TYPICAL)

SB0883 SLATS
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Figure 41.2

Enclosure panels for wall-insert and built-in oven test
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Figure 41.3

Method of mounting thermocouple

THERMOGOUPLE JUNCTION TOUCHING
PLANE OF TEST SURFACE

ONE THICKNESS OF CRIMPED
PAPER MASKING TAPE

]
ZZ%?
WOODEN BLOCK

4"x4"x 3/8"
(100x100x10mm)

/
STAPLE

SB0682

41.3.5.4 The front, top, back, side, and front side-wall panels for enclosing the appliance are to be as
illustrated in Figure 41.2. They are to be constructed of plywood 3/8-in (9.5-mm) thick, and are to be
painted black. The dimensions of the panels are to be as described by the overall outer dimensions of the
unit, in accordance with 41.3.5.3. The opening in the front panel is to be no larger than necessary to permit
the unit to be inserted. The width of the top member of the front panel is to be 12 in (305 mm) and the
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width of the other members is to be 6 in (152 mm). The front side-wall panels are to be no less than 12-in
wide and, except as noted below, are to extend the full height of the overall front panel and are to be
located as close as possible to the trim of the appliance. If the appliance door covers the trim, the front
side-wall panels are to be located 1/4 in (6.4 mm) from the edge of the door.

41.3.5.5 A wall-insert or built-in appliance with a bottom-hinged door is first to be tested with both front
side-wall panels in place. If temperatures exceeding those specified in Table 41.1 are recorded, the test
may be repeated with one front side-wall panel in place followed, if necessary, by a test with the other
panel in place. An appliance with a side-hinged door is to be tested with only one front side-wall panel
located at the hinged end of the door.

41.3.6 Side-by-side and over-under appliances

41.3.6.1 If the manufacturer wishes an appliance to be investigated for operation installed adjacent to an
identical appliance (side by side) or one above the other, the setup for the test is to e as follows. Each of
the two units |s to be enclosed in the manner described in 41.3.5.1 — 41.3.5.5.'except ag noted in this
paragraph, and the front of each unit is to be in the same vertical plane as thatofithe other.|For operation
side by side, the two assemblies are to be tested on a common horizontal surface, and for pperation one
above the oth¢r, one assembly is to be set on top of the other. In either case, the separation between the
two assemblig¢s is to be no larger than that necessary to accommodate the trims, except that the
separation mgy be larger than this minimum value if the appliance iS¢narked in accordance with 73.20. If
the minimum g$eparation is employed for units mounted one above.the other, the height of the base (see
41.3.5.3) for mounting the uppermost unit may be increased\from the specified value if{necessary to
accommodate|the trim. If the minimum separation is employedfor units mounted side by side, the width of
each of the twjo adjacent front panels may be less than 6 in (152 mm) as specified in 41.3.5.4 as may be
necessary to lring the two trims into contact with each ‘ether. After the assemblies have been mounted as
described aboye, any open space at the top, back, orsides is to be closed with plywood.

41.3.7 Over{the-cooktop appliances
41.3.71 General

41.3.7.1.1  An over-the-cooktop microwave oven is to be installed above at least one of the following:

a) The standard test gasyrange described in 41.3.7.2.1 —41.3.7.2.5.

b) The standard test electric range described in 41.3.7.3.1 — 41.3.7.3.6.

c) The specific appliance or appliances (range or cooktop) marked on the appliance. See
41.3.7.4.1,41.3.7.5.1, 73.14, and 73.16.

41.3.7.1.2 The markings on the appliance determine which of the three options specified in 41.3.7.1.1 is
to be chosen, as well as the width of the range heat source. If a standard range is chosen, the appliance is
to be tested over the widest range recommended.

41.3.7.1.3 If the widest recommended range is wider than the over-the-cooktop microwave oven, the
appliance is also to be tested over a range of the same width as the appliance.

41.3.7.1.4 Testing above the standard test gas range of a specified width qualifies an over-the-cooktop
microwave oven for use above any electric, as well as gas, range of that width without the need for further
testing with other heat sources.

41.3.7.1.5 The walls of the enclosure are to be made of plywood, 3/8-in (9.5-mm) thick, painted black,
and are to extend at least to the top of the cabinet and are to project at least 1 ft (305 mm) in front of the
installed range and over-the-cooktop microwave oven. The enclosure is to be firmly assembled with 90-
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degree angles between the back and the side walls. The walls of the enclosure are to be located as close
to the assembly as construction will permit, a sliding fit. The side walls are then to be adjusted at the front
until contact is established between the test enclosure and the front edges of the appliance assembly at its
widest point. See Figure 41.4.

41.3.7.1.6 The over-the-cooktop microwave oven and range are to be installed in contact with the back
wall with the over-the-cooktop microwave oven installed at the manufacturer's minimum recommended
height above the cooktop, consistent with 73.28 and 74.5. The top cabinet is to be installed immediately
above the appliance. The top cabinet is to be 12-in (305-mm) high, a width sufficient to extend to the side
walls of the test enclosure and 13-in (330-mm) deep, except that it may be of a lesser depth if an integral
cabinet stop is provided on the over-the-cooktop microwave oven, in which case the cabinet is to be of
sufficient depth to extend to the cabinet stop. If the appliance (over-the-cooktop microwave oven) is
narrower tharfThe range (or cOoKtop), the appliance Is to be centered over the range widin, and upper side
cabinets are fo be installed on each side of the appliance to fill the spaces betweenthe’sides, the test
enclosure walls, and the top cabinet. The base surfaces of the upper side cabinets are)to je at the same
height above |the range as the appliance base. If the appliance is wider than the-range (of cooktop), the
range is to be|centered under the appliance width, and lower side cabinets are t0 b€ installef on each side
of the range fo fill the spaces between the range sides, the test enclosure walls, and the|floor. The top
surfaces of the lower side cabinets are to be at the same height as the range“top. All cabingts are to have
a solid front ppnel. See Figure 41.4.



https://ulnorm.com/api/?name=UL 923 2020.pdf

74 UL 923 AUGUST 27, 2020

Figure 41.4

Test enclosure for over-the-cooktop microwave oven over a counter level range

4
7
S3120A
NOTES -
1. Building back wall 6. Range
2. Top building cabinet 7. Building side wall
3. Control panel 8. Microwave oven
4. Cooking surfaces 9. Upper side cabinet?
5. Building side wall 10. Lower side cabinet?

@ Panels 9 and 10 will not normally be used at the same time. Panel 9 will be used if the appliance width is less than the
range width and panel 10 will be used if the appliance width is more than the range width.
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41.3.7.2 Standard test gas range

41.3.7.2.1 The standard test gas range to be used is to have an oven capable of maintaining an average
temperature of 246°C (475°F) at the center of the oven. The range is to have surface burners rated 10,000
Btu/h (2930 W) each when supplied with natural gas. The over-the-cooktop microwave oven is to be
installed over the widest range specified by the manufacturer. A range 30 in (762 mm) or less in width is to
have four surface burners. A range wider than 30 in is to have five surface burners as described in Figure
41.5.

Figure 41.5

Five-burner standard gas range (top view)

(All dimensions nominal)

36"
(914mm)

6'1/2" 18"
(165mm) (457mm)
10-3/4" @
(27:1mm)
|

@

(1526 )
mm
!

21-1/2"
(546mm)

O,

_

\4—1/2”(114mm) DIAMETER
OPENINGS IN COOKTOP

FRONT OF RANGE

B

S3121 NOTE - 2-1/2"(64mm) DIAMETER GAS ELEMENTS

41.3.7.2.2 A stove plate is to be placed on each of the two front surface burners if a five Qurner range is
used. If a four burner range is used, either front burner is to be covered by the stove plate. A pan of water
is to cover each of the remaining surface burners.

41.3.7.2.3 The stove plate in 41.3.7.2.2 is to be circular, cast iron or steel, have a diameter of 7-1/2 in
(191 mm), and is to weigh approximately 3 Ib (1.36 kg). The plate is to be flat, but may be ribbed on one
side to prevent warping and is to be free from rust or other foreign material.

41.3.7.2.4 The pans mentioned in 41.3.7.2.2 are to be of aluminum and are to have approximately
vertical sides. The diameter of the bottom plane surface of each pan is to be 7-1/2 in (191 mm).

41.3.7.2.5 The controls for the surface burners covered with a steel plate are to be adjusted to resultin a
temperature of 246° C (475°F) at the center of the top surface of the steel plate. The control for each
surface burner covered with a pan of water is to be adjusted to 3,032 Btu/h (888 W).
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41.3.7.3 Standard test electric range

41.3.7.3.1 The standard test electric range to be used is to have an oven capable of maintaining an
average temperature of 246°C (475°F) at the center of the oven cavity. An over-the-cooktop microwave
oven is to be installed over the widest range specified by the manufacturer. A range less than 36-in (914-
mm) wide is to have four surface elements. If a standard test electric range 36 in or wider is to be used, it
is to have four surface elements, and a griddle.

41.3.7.3.2 The surface units are to consist of two elements, 6 inches (152 mm) in diameter, rated 1500
W minimum; and two elements, 8 inches (203 mm) in diameter, rated 2600 W minimum. At least one of the
elements rated 2600 W minimum is to be located at the front of the range cooktop. Each element is to be
controlled by a control that satisfies the test conditions.

41.3.7.3.3 A|stove plate is to be constructed as described in 41.3.7.2.3, except that it'ig to be 10-1/2
inches (267 mm) in diameter, and weigh 7 Ib (3.18 kg). A stove plate is to be placed on’'the|front element
rated 2600 A pan of water is to be placed on each of the remaining elements. A pgn is to be of
aluminum andjis to have approximately vertical sides. The diameter of the bottom, plane surfgce of a pan is
to be no less than the maximum diameter of the active part of the surface unit on which the pan is used,
but no more than 1 in (25.4 mm) larger than that diameter.

41.3.7.3.4 The control for the element rated 2600 W and covered-with a stove plate is to he adjusted so
that the average steady-state temperature at the center of the top surface of the stove plate ig 246°C (475°
F). If necess%y, the surface unit is to be connected to an external power supply adjustgd so that the
average tempgrature at the center of the top surface of the stove plate is 246°C.

41.3.7.3.5 Tlhe griddle of a range 36 in (914 mm) or widér is to be operated with its control $et so that the
average steady-state temperature at the center of the-griddle plate is 246°C (475°F). The grigdle is to have
a surface areq of 200 +30 in? (1290 +194 cm?). If necessary, the griddle is to be connected to an external
power supply adjusted so that the average temperature at the center of the top of the griddle js 246°C.

41.3.7.3.6 The control for each elementrated 1500 W is to be set so that the average power input is 650
W. The contrdl for the element rated 2600 W on which a pan of water is placed is to be get so that the
average powef input is 833 W.

41.3.7.4 Spgcific range — electric

41.3.7.4.1 If|lan over-thie-cooktop microwave oven is intended for use only with a specific jelectric range
or ranges (or|cookieps), the specific range or ranges are to be installed and operated as specified in
41.3.7.3.1 — 41.8:%:3.6. If the range cooktop surface elements are rated other than a$ specified in
41.3.7.3.2, orlif the cookiop employs a grill_griddle dnnp_fm‘ frypr7 or the like the elemants are to be
loaded and adjusted as specified for the Temperature Test in the Standard for Household Electric Ranges,
UL 858.

41.3.7.5 Specific range — gas

41.3.7.5.1 If an over-the-cooktop microwave oven is intended for use only with a specific gas range or
ranges (or cooktops), the range or ranges are to be operated using the stove plates and pans of water
noted in 41.3.7.2.3 and 41.3.7.2.4 and positioned as specified in 41.3.7.2.2. The control for each surface
burner covered with a stove plate is to be adjusted to result in a temperature of 246°C (475°F) at the
center of the top surface of the stove plate. The control for each burner covered with a pan of water is to be
adjusted so that the power input to the burner is not less than:

a) 50 percent of the power output for a burner with a maximum output of 4096 Btu/h (1200 W) or
less, or
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b) 1365 Btu/h (400 W) plus one-sixth of the power output of the burner in Btu/h for a burner with a
maximum output of more than 4096 Btu/h (1200 W).

41.3.8 Over-the-built-in wall oven

41.3.8.1 A built-in microwave oven intended for use over a conventional built-in gas or electric oven is to
be tested with a commercially available 30-in (76.2 cm) wide gas wall oven. A built-in microwave oven
intended for use only over a conventional built-in electric oven is to be tested with a commercially available
30-in (76.2 cm) wide electric wall oven. The standard test built-in wall oven to be used is to have an oven
capable of maintaining an average temperature of 246°C (475°F) at the center of the oven cavity.

41.3.8.2 The built-in microwave oven is to be installed over the conventional built-in wall oven using the

spacings betv
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microwave oV
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sure specified
er, the built-in
will allow.
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ater so that at
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of a complete
the water load
cooking cycle.
peratures are

the maximum
eplacement of

41.6.2 Household appliances

41.6.2.1

The microwave generating part of a household appliance is to be operated continuously for a

period of 2 h, if a continuous operating feature is provided. If resetting a timer is necessary, the timer is to
be set for the maximum cooking cycle, reset after a timer off period of 30 s, and this cycle repeated until a
total cooking time of 2 h has been accumulated on the appliance.

Exception: An appliance relying upon an electronic timing circuit to turn the unit off after a prescribed time
period shall be operated continuously until temperatures stabilize, unless the electronic timing circuit has
been evaluated. The appliance shall be off only for the time necessary to replenish the water load. The
initial water load shall be of such quantity as to enable 1 h of continuous operation without necessitating
replenishment.
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41.6.2.2 The temperature test for a microwave cooking appliance employing a general-use attachment
plug receptacle is to be tested with the receptacle loaded resistively to the maximum current for the
receptacle configuration employed. If a provision is made to prevent energizing the receptacle during
microwave generation, separate tests are to be conducted in each operating mode.

41.6.3 Over-the-cooktop appliances

41.6.3.1 The test installation for an over-the-cooktop appliance is to be as described in 41.3.7.1.5 and
41.3.7.1.6. The test is to be conducted in each of the applicable conditions specified in 41.6.3.2 (a) — (e).
Wall temperatures surrounding the gas or electric range (or cooktop) need not be measured. All tests are
to be continued as specified in 41.6.1.1 and 41.6.2.1.

41.6.3.2 Theltest for an over-the-cooktop appliance is to be conducted in each of the followjng applicable
conditions:

a) Micrpwave oven, vent hood fan, all range cooktop elements, and the range oven gperating. The
range pven is to be set in the bake mode with the center of the ovencmaintained at an average
temperature of 246°C (475°F).

b) Only microwave oven and vent-hood fan operating.

c) Micfowave oven not operating, range cooktop elements*not operating, and vient hood fan
operating. The specific range oven operating in the self<clean mode if it is providgd with a self-
clean feature.

Excepffon: This condition does not apply to the stafidard gas range or standard electtic range. See
41.3.7.0.1—41.3.7.3.6.

d) The|conditions specified in (a), (b), and\(c), with the vent hood fan not operating| A thermostat
that is provided to automatically energize a vent-hood fan shall be allowed to function if the user
cannot|turn the fan off while the microwave oven is energized because of an interlocking device or
an aut¢matic thermostat, the interlecking device or automatic thermostat withstandq 100,000 c of
intendgd operation without impaired performance while making and breaking the mpximum rated
currenf and rated voltage, and the thermostat complies with the requirements, includ|ng calibration
verificgtion, applicable te~appliance limit controls in the Standard for Temperature-Indicating and
-Regulating Equipment, UL 873, or with the requirements of operating type 2 action|control in the
Standdrd for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and the
Standdrd for Automatic Electrical Controls — Part 2-9: Particular Requirements forl Temperature
Sensing Controls, UL 60730-2-9.

e) The conditions specified in (a), (b), and (c) for each intended speed of the vent hoof fan.

f) The conditions specified above in the ducted position and ductless position if the appliance is
intended for such operation.

41.6.4 Over-the-built-in wall oven

41.6.4.1 The testinstallation for a built-in microwave oven installed over a conventional built-in wall oven
is to be as described in 41.3.8.1 and 41.3.8.2. The test is to be conducted in each of the applicable
conditions specified in 41.6.4.2 (a) — (d). Wall temperatures surrounding the gas or electric wall oven need
not be measured. All tests are to be continued as specified in 41.6.1.1 and 41.6.2.1.

41.6.4.2 The test for a built-in microwave oven installed over a conventional built-in wall oven is to be
conducted in each of the following applicable conditions:
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a) Microwave oven and the wall oven operating. The wall oven is to be set in the bake mode with
the center of the oven maintained at an average temperature of 246°C (475°F).

b) Only microwave oven.

c) Microwave oven not operating. The specific wall oven operating in the self-clean mode if it is
provided with a self clean feature.

d) The conditions specified above in the ducted position and ductless position if the appliance is
intended for such operation.

41.6.5 All appliances
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41.6.5.1.6 An overload, overcurrent-protective or temperature-limiting device shall nof open the circuit to
interrupt normal operation during the temperature test.

41.6.5.1.7 With reference to the test of 41.6.1.1, 41.6.2.1, and 41.6.5.1.2, thermal equilibrium is
considered to exist when three successive readings, taken at intervals of 10 percent of the previously
elapsed duration of the test indicate no change. No interval is to be shorter than 5 min.

41.6.5.2 Preheat operation

41.6.5.2.1 An appliance employing a thermal element shall be operated without load under maximum
thermal heating conditions for a period of 10 min, or the maximum time for preheat operation specified in
the instructions provided with the appliance, whichever is longer. At all times during the test the appliance
shall comply with 41.1.1. This test shall be conducted in addition to the tests described in 41.1.1 —
41.6.5.1.7, and may precede the test described in 41.6.5.1.1 —41.6.5.1.4.
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41.7 Motors used with solid-state controls
41.7.1 In addition to the conditions described in 41.1.1 — 41.6.5.2.1, an appliance that includes a motor

that is intended for use with a solid-state control is to be operated under each of the following conditions:

a) At the intended speed resulting in maximum motor winding temperatures. If the control is such
that the motor speed may be continuously variable (that is, an infinite number of speeds), during
this test the motor is to be connected to the load side of a triac. The triac is to be provided with
associated circuitry allowing it to be triggered during each half-cycle of the ac input to the motor.

Speed

control is to be accomplished by varying the trigger points.

b) Connected and tested as described in (a) with an offset potential of 2 V dc applied to the ac

motor i
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Figure 41.6

Typical solid-state motor speed control with routing diodes for dc offset
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41.7.2

If the motor shaft does not rotate or rotates in a manner not considered to be normal after the

supply is switched from sinusoidal to half-wave operation as described in 41.7.1(c), the motor shall comply

with the applic

able temperature requirements as follows:

a) An impedance-protected motor shall comply with the Locked-Rotor Temperature Test
requirements in the Standard for Overheating Protection for Motors, UL 2111 or with the Standard

for Imp

edance Protected Motors, UL 1004-2; or

b) A thermally-protected motor shall comply with the Locked-Rotor Temperature Test requirements
in the Standard for Overheating Protection for Motors, UL 2111 or with the Standard for Thermally
Protected Motor, UL 1004-3, except that the temperatures measured during the initial cycle of the

therma

41.7.3 Durin
described in 4

| protector operation shall be disregarded.

h the tests described in 41.7.1 and 41.7.2, the appliance is to be installed.an
1.1.1 —41.6.5.2.1, but only motor winding temperatures are to be recorded,

42 Surface
421

42.1.1  An af

for browning ¢r convection cooking, shall not attain temperatures_at specific points great

indicated in T4

General

[emperature Tests

pliance employing a thermal element, such as a resistive element, halogen ¢

ble 42.1 and Table 42.2. The appliance is to be:completely assembled for thi

handles, knob

Exception: Th
professional ¢
appliance is m

5, guards, and the like, mounted in place. See42;1.6.

b temperature of surfaces of a commercial use appliance that is intended o
boks and chefs in a commercial kitchen:may exceed the limits specified in Tal
arked in accordance with 71.1.5 and\72.3.

H operated as

r quartz lamp
er than those
5 test, with all

nly for use by
ble 42.1, if the

Table 42.1
Maximum acg¢eptable temperatures of'surfaces as measured by the probe illustrated in Figure 42.1
Surfaces 3 ft (914 mm) or less above | Surfaces more than 3 ft above floor
floor level level
°C (°F) °C (°F)
Bare or painted metal 67 (152) 84 (183)
Porcelain enamgl 7 (159) 88 (190)
Glass or cerami 78 (172) 95 (203)
Plastic? 83 (181) 100 (212)
NOTE — An appliance is to be installed in accordance with the manufacturer's instructions to determine which areas will be more
than 3 ft (914 mm) above the floor.
@ Includes plastic with a metal plating not more than 0.005-in (0.13-mm) thick; and metal with a plastic or vinyl covering not less
than 0.005-in thick.
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Table 42.2
Maximum acceptable temperatures of handles and knobs
Materials °C (°F)
Bare or painted metal 55 (131)
Glass 65 (149)
Plastic? 75 (167)

NOTE - For a microwave oven employing a self-cleaning feature, the temperature limits shall be in accordance with the Standard
for Household Electric Ranges, UL 858, as applicable to self-cleaning ovens.

& Includes plastic with a metal plating not more than 0.005-in (0.13-mm) thick; and metal with a plastic or vinyl covering not less
than 0.005-in thick.

42.1.2 The
41.3.7.1.3-4

appliance is to be installed, connected, and loaded as described in 413.2

1 -413.6.1,

1.3.7.1.6,and 42.4.1.1 —42.4.5.4. See 73.14 and 73.16.

42.1.3 Thes

upply voltage for the surface temperature test is to be as specified.in40.2.1.

42.1.4 During the test the cavity of the microwave cooking appliance“is’to be loaded as specified in

41.51.
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temperature 1
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applicable va
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the door, and
contacted by

ppliance employing a resistance-type heating eleméntvs to be operated with th
trol set to maintain the oven temperature at 204 +3°C (400 £5°F). If not p
pgulating control, the appliance is to be operated at full heating-element powe
mperatures are to be measured 1 h after an@ven temperature of 204 £3°C is g

temperature of a surface that may be: contacted by the user shall not be
ue specified in Table 42.1 or Table.42.2, unless otherwise specified. If the teg
perature of other than 25°C (77.3F), the results are to be corrected to that tem
bloys a thermostat that cycles/during the test, each surface temperature is to b
e thermostat cycle that results in maximum temperature of the surface.

emperature of'any external surface, including the appliance exterior, the bot
any surface-adjacent to or surrounding a handle, knob, grip, or the like, th
the tip ofithe probe illustrated in Figure 42.1 shall not exceed the applicabl

limits in Tabl
positions res
installation ¢

p 42 1\ Fhe test is to be repeated, as necessary, with the alcove walls a
Iting in maximum temperatures on all surfaces that may be exposed to

e temperature
rovided with a
r. In any case,
ttained.

more than the
t is conducted
perature. If the
e measured at

om surface of
bt can be fully
e temperature
ranged in the
tontact in any

figuration recommended by the manufacturer and with the back wall of the a

cove removed

and the other alcove wall arranged to result in maximum temperatures on the back surface of the
appliance (that is, the test is to be conducted with one side alcove wall in place, whichever configuration
represents the most severe condition).

Exception No. 1: Temperatures need not be measured on a surface that cannot be contacted after the
appliance is installed in accordance with the manufacturer's installation instructions (for example, an

external surfa

ce of a built-in appliance that is within the building structure).

Exception No. 2: Temperatures need not be measured on a surface protected from unintentional contact

(for example,

covered) by a knob, guard, or the like, but not a handle.

Exception No. 3: Temperatures need not be measured on a surface within 0.4 in (10.2 mm) of a
perforated or louvered oven cavity vent opening.
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Exception No. 4: For other than an under cabinet-mounted appliance, temperatures need not be
measured on the bottom of the appliance exterior.

Exception No. 5: For a built-in or wall-mounted appliance installed at the minimum height specified in the
installation instructions, surfaces higher than 5 ft (1.52 m) above the floor are exempt from the limits
specified.

Exception No. 6: Temperatures need not be measured on surfaces within 0.4 in (10.2 mm) of the gap
between the appliance door and its mating surface.

Figure 42.1

Temperature-measuring and accessibility probe

7/32 X .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
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Calibration Reference Mark Scribed on Shaft
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1/4 Tubing Ferrule—Positioned 1o obtain 5 Ibs. 420 Dio. 045 Wi 10 Sorina S Fottened
F Ref Mark . ia. . ire x 1.0 Spring, £nds/Flattene
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Tubg Adapter+
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: i

L ® o / / / /) / . :

© |- T7777 7 [
e 11/64
Constantan 4-7/8 ! 51/64
} +
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*Dimensions showr| above are basedqon ‘use of the i i ini = S
following purchas¢d parts: Marlin No\1960 Iron- (Al gimensions shown are in mche@; Th L ounle wi
Constontan plug Marlin No. 1070)Tube Adapter (1/8 inch = 3.2mm) o —— 1/?(rimgvgrutp§nw<ljri§c
No. C420-045-1900 Spring/(Associated Spring Corp.) (1 inch = 25.4mm) = o, o J‘_passe dthrough twe
**This dimension Will vary.sosthat 5 pound calibration 1 pound-force = 4.45N S 27 .

will align with r ferenc)é mark on p?obe shaft. (1 pou ) S o= holes i cork.

PA150
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42.2.2 The temperature of a rounded corner, decorative trim, or other external surface that cannot be
fully contacted by the tip of the probe is to be measured using thermocouples held in intimate contact with
the surface and the temperature limits specified in Table 42.1 applied.

42.2.3 With reference to 42.2.1, surfaces that can be fully contacted by the tip include corrugated,
dimpled, and similarly finished surfaces.

42.2.4 For each measurement, the probe is to be at the ambient temperature, and then is to be heated
for 15 s to approximately the temperature of the surface under consideration. The probe is then to be
applied to the surface under consideration with a force of 5 Ibf (22 N) for 10 s. The probe is to be moved
from the preheat position to the surface as quickly as possible, and is to be applied so that the tip will fully
contact the surface. The tip is considered to be the disc and the flat surface of the cork surrounding the
disc.

42.2.5 A sufface is to be clean when temperatures are measured.
42.3 Measurement of handles and knobs

42.3.1 The femperature of a handle, knob, grip, or the like, shall not exceed the maximyim acceptable

limits specifie
question. Tem
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he requirements in 42.2.1—42.2.5 and Table42.1.

he-cooktop appliances

over-the-cooktop appliance is to be installed and tested over one of t
142.4.2.1 — 42.4.5.1., The markings on the appliance determine which appl

chosen for th

appliance is t¢ be tested overthe’widest range recommended.
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p standard test gas range to be used is to have an oven capable of maintaini

ith the part in
use.

ely during the
¥ surface and

he appliances
ance is to be
s chosen, the

ng an average

temperature

f204°C (400°F) at the center of the oven. The range is to have surface burner

s rated 10,000

Btu/h (2930 W) each when supplied with natural gas. The over-the-cookiop microwave oven is to be
installed over the widest range specified by the manufacturer. A range 30 in (762 mm) or less in width is to
have four surface burners. A range wider than 30 in is to have five surface burners as described in Figure
41.5.

42.4.2.2 A pan of water is to cover each of the surface burners. See 41.3.7.2.4 for description of pans.

42.4.2.3 The control for each surface burner covered with a pan of water is to be adjusted to 3,032 Btu/h
(888 W).

42.4.3 Standard test electric range

42.4.3.1 The standard test electric range to be used is to have an oven capable of maintaining an
average temperature of 204°C (400°F) at the center of the oven cavity. An over-the-cooktop microwave
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oven is to be installed over the widest range specified by the manufacturer. A range less than 36-in (914-
mm) wide is to have four surface elements. If a standard test electric range 36 in or wider is to be used, it
is to have four surface elements, and a griddle. See 41.3.7.3.2 for a description of the surface elements.

42.4.3.2 A pan of water is to be placed on each of the elements. The pan is to be of aluminum and is to
have approximately vertical sides. The diameter of the bottom plane surface of the pan is to be no less
than the maximum diameter of the active part of the surface unit on which the pan is used, but no more
than 1 in (25.4 mm) larger than that diameter.

42.4.3.3 The control for each element on which a pan of water is placed is to be set so that the average

power input is

833 W.

42.4.4 Specific range — electric
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H as specified in 41.6.1.1 and 41.6.2.1.

test for an over-the-cooktop appliance is to be conducted in each of the follow

ctric range or
ed in 42.4.3.2
7.3.2, orif the
d adjusted as
858.

gas range or
in41.3.7.2.4
hat the power

n (1200 W) or

burner with a

1.3.7.1.5 and

1.5.3 (a) — (9)-
. All tests are

ng applicable

conditions:

a) Microwave oven, vent-hood fan, and the range oven operating. The range oven is to be set in
the bake mode with the center of the oven maintained at an average temperature of 204°C (400°F).
The range cooktop elements are not to be operating.

b) Microwave oven, vent-hood fan, and all range cooktop elements operating. The range oven is
not to be operating.

¢) Only microwave oven and vent-hood fan operating.

d) Microwave oven not operating, range cooktop elements not operating, and vent-hood fan
operating. The specific range oven operating in the self-clean mode if it is provided with a self-
clean feature.

Exception: This condition does not apply to the standard gas range or standard electric range. See

42.4.2.

1-42.4.3.3.
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e) The conditions specified in (a), (c), and (d) with the vent-hood fan not operating. A thermostat
that is provided to automatically energize a vent-hood fan shall be allowed to function if the user
cannot turn the fan off while the microwave oven is energized because of an interlocking device or
an automatic thermostat, the interlocking device or automatic thermostat withstands 100,000 c of
intended operation without impaired performance while making and breaking the maximum rated
current and rated voltage, and the thermostat complies with the requirements, including calibration
verification, applicable to appliance limit controls in the Standard for Temperature-Indicating and
-Regulating Equipment, UL 873 or with the requirements of operating type 2 action control in the
Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and the
Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature
Sensing Controls, UL 60730-2-9.

f) The anditione-snacified-in () () and () for each-intanded-snead-of thaeventhoo fan
OREHORS-SPeeHE e H a6 ahate)Ho-8aer- e Raea-5p oot vYehtnr .

g) Thg conditions specified above in the ducted position and ductless position. ifthe appliance is
intendgd for such operation.

42.4.5.4 Thé maximum temperature rises specified in Table 41.1 shall not be-applied to the range oven,
the range cooktop elements, and the underside of the over-the-cooktop microwave cooking appliance.

43 Insulatign Resistance and Leakage Current Test as a Result' of-‘Moisture

43.1 A micowave cooking appliance employing insulating .material likely to be affectedq adversely by
moisture under conditions of normal use shall be conditioned for 24 h in moist air haying a relative
humidity of 84 £5 percent at a temperature of 32 £2°C (90 £4°F). After the conditioning:

a) A pprtable, stationary, or fixed cord-connected appliance rated 120, 208, or 240 \{ nominal shall
comply with the requirement in 38.1 in a repeat leakage-current test. The test shall bg discontinued
when {he leakage current stabilizes.

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

43.2 Usually, insulation resistance is to be measured by means of a voltmeter havipg an internal
resistance of 0,000 ohms and(using a circuit rated 250 V dc.

44 Dielectric Voltage-Withstand Test

441 General

4411 The instlatiena
for a period of 1 min the application of the test potential described in 44.2.1.1, 44.2.1.2, or 44.2.1.3 —
44.2.3.1 and 44.3.1 — 44.3.5 with the appliance in a well-heated condition.

d ; £ ; lei li halwithat it
RE-Spacigs-oramicrowave-cookmgapprante-ShamrwhRStaRt-Wih ut breakdown

44.1.2 Where a separate source is employed to supply the required test potential, the source is to have
capacity to maintain the potential indicated, except in the case of breakdown. The test potential is to be
increased from zero, until the prescribed test potential is reached or until breakdown occurs. The increase
in the test potential is to be at a substantially uniform rate as rapid as is consistent with correct indication of
its value by a voltmeter.

44.1.3 Breakdown will usually be indicated by the tripping of an overload protector in the test equipment,
but an abrupt decrease or retarded advance of the voltmeter reading could also be indicative of insulation
breakdown. Particular attention is to be paid to high-impedance circuits in the appliance to detect any
breakdowns resulting in risk of fire, electric shock, injury to persons, or excessive radiation emission.
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44.1.4 During the test, a sufficient number of switching components (triacs, relay contacts, and the like)
are to be closed or electrically bypassed such that all primary circuits are subjected to the dielectric
potential.

44.2 Primary circuits

44.21 General

44.2.1.1 An essentially sinusoidal potential with a frequency of 60 Hz is to be applied between live parts
conductively connected to the supply circuit and dead metal parts, and across each capacitor, winding
separation, or other insulation in the primary circuit that is required because of risk of an electric shock or,
if short-circuited, would involve a risk of fire either directly or indirectly. The test potential is to be as
specified in Taple 44.1.

Table 44.1
Potentials for dielectric voltage-withstand tests

Method Rating of appliance, V. Test potential, V
Quadrature?® or With appliance not energized 0-250 1000
251 -600 1000 ¥ 2V°
Single-phase® 0-250 1000[+ V®
2515600 1000 $ 3V°

@ The quadraturg method is described in 44.2.2.1.

bV is the voltagd determined in accordance with 40.2.1.

¢ The single-phafe method is described in 44.2.3.1.

44212 An

or current-car
secondary cir|
secondary wir
based on the
potential is to
circuit voltage
than 600V, as|

essentially sinusoidal potential with a frequency of 60 Hz is to be applied bet
ying parts of the primary or power-supply circuit and live or current-carryin
cuit of an isolating transformer. An isolating transformer is one where the
dings are not conductively connected. The test potential is to be as indicats
highest voltage invelved, when the secondary circuit voltage is 600 V or |
be as indicated in~Table 44.2, based on the highest voltage involved, when

applied with tespect to ground.

ween any live
j parts of the

primary and
din44.2.1.1,
ess. The test
he secondary

is more than 600,V. The secondary circuit voltage of the magnetron heater cifcuit is greater

Table 44.2
Potentials for dielectric voltage-withstand test for circuits where secondary voltages|are greater
than 600V
Maximum peak voltage (E) in circuit? Test potential (V — peak)

0-1000V 3E (500 V minimum)
over 1000 V 1.25 E plus 1750

@ Voltage measured with the appliance under the test conditions described in the temperature test.

44.2.1.3 Each power transformer where the secondary circuit voltage is greater than 600 V shall operate
without breakdown while the potential indicated in Table 44.2 is induced for 1 min in the secondary
winding. One side of the primary is to be grounded, as in the normally grounded side of the secondary.
This test may be combined with the test for 44.3.

44.21.4 An essentially sinusoidal source is to be used. The frequency of the source is to be such that
the required secondary voltage is obtained without being limited by the saturation of the transformer core.
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44.21.5 Primary- and secondary-circuit wiring connected to a transformer is to be disconnected for the
test mentioned in 44.2.1.3, if the transformer is to be tested separately.

44.2.2 Quadrature method

44221 QUADRATURE METHOD - As an alternate to the requirement in 44.1.4, the appliance may be
tested using the quadrature method. The appliance is to be connected to a test circuit as illustrated in
Figure 44.1 and energized at rated voltage as described in 40.2.1. At stabilized temperature, the dielectric
withstand test potential specified in Table 44.1 is to be applied in quadrature. After 45 s, the appliance is to
be de-energized — switch S1 in Figure 44.1 is to be opened — and the test potential is to be applied for an
additional 15 s.

Figure 44.1

Typical circuit diagram for quadrature dielectric test

A—C i
DIELECTRIC ©
TESTER © [
CHASSIS
TEST __| GROUND
) POTENTIAL
-/ O
APPLIANCE
i T MAANSTT UNDER
TRANSFORMER —— TEST
@
TH
PH
SuU ®
VARIABLE
TRANSFORMER

-

SCO56

44.2.3 Single-phase method

44231 SINGLE-PHASE METHOD - If a 3-phase source of supply is not available, and if it is
agreeable to those concerned, the single-phase test may be conducted instead of the test described in
44.2.2.1. The appliance is to be energized at rated voltage as described in 40.2.1. At stabilized
temperatures, the test potential specified in Table 44.1 from a single-phase source of supply is to be
applied. After 45 s, the appliance is to be de-energized and the application of the test potential is to be
continued for an additional 15 s.

44.3 Secondary circuits

44.3.1 The test potential indicated in Table 44.2 is to be applied between secondary circuits and
grounded metal, between secondary parts of opposite polarity, and between different secondary circuits.
See 30.3.
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Exception: Energy limiting secondary circuits as described in Secondary Circuits, Section 32, need only be
tested between different secondary circuits.

44.3.2 A dc source is to be used for a dc circuit. A sinusoidal voltage is to be used for an ac circuit. For a
circuit that has a composite (ac plus dc) peak potential, either an equivalent waveshape potential is to be
used or a sinusoidal potential is to be used that has a peak value equal to the composite test peak
potential. These test voltages may be obtained using the appliance transformer or transformers and
components. If the appliance transformers are employed, the variable frequency supply is to be
referenced to chassis ground.

44.3.3 For a grounded secondary circuit, the test between grounded metal and the secondary circuit is to

be the opposite polarity test, that is, the grounded side of the secondary is to remain grounded.

4434 All la
inoperative, if
the various pq
resistors, elec|
common retur

44.3.5 Figur
frequency sup

a) The
b) Opp
c) Secq

d) Prim

mps and tubes are to be removed, and automatic regulating devices are ta
necessary to carry out the test. All selector or other operating switchés are t
ssible operating positions in order that these parts are in the cjrcuit under
frolytic capacitors, transistors, and other power consuming devices’may be
N side of the circuit, if necessary to conduct the test.

b 44.2 illustrates typical circuit connections using the appliance transformer a
ply to combine tests. The circuit shown combines:

transformer induced voltage between primary and secondary windings,
Dsite polarity for both magnetron secondary gircuits,

ndaries to grounded metal, and

are opgn, and the appropriate primary'switches are closed (P, S, and T).

If a test is negq
can be accom

ded between an additional*secondary winding and the magnetron secondar
blished by grounding that'Ssecondary in order to indicate breakdown.

be rendered
b be tested in
test. Bleeder
ppened at the

nd a variable

ary to secondary circuits. The variable frequency supply is grounded, loading components

y circuits, this
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Figure 44.2

Typical microwave oven circuit

TYPICAL MICROWAVE OVEN CIRCUIT
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44.3.6

In the testing of a power transformer as specified in 44.2.1.5, a high-voltage rectifier and capacitor

may be substituted for the rectifier and capacitor of the appliance if necessary to obtain the appropriate
test potentials. In the testing of secondary circuits, the high-voltage rectifier and capacitor of the appliance
shall remain in the circuit as intended.

45 Door Assembly Tests

45.1

4511

Door operation

The door assembly shall withstand the forces expected during intended usage without affecting

the seal to the extent that the equivalent plane wave power density of microwave radiation emitted
exceeds 5 mW/cm? at any point 5 cm or more from the external surface of the enclosure when subjected

to the test in
shall remain in

451.2 Tode
described in 4]
39.5.3 after e
screen barrier|
may be used f{
the sequence
sample, the te
continued unti

45.1.3 Wher]
different insta
manufacturer,

Microwave Radiation Emission Test, Section 39, with all interlocks in the cir
tact and in place after each applicable test.

ermine compliance with 45.1.1, a complete sample is to be subjectedto the aj
b.2.1 — 45.5.7 and the microwave radiation emitted then measured, as describ
ch procedure. Following the appropriate series of impact tests, on inner and
5 and door seals, the appliance shall be examined for compliance with 5.9. A
or each procedure or the same sample may be used with_the applicable tests
given. If an unacceptable result occurs on any subseguient test after the first t
st is to be repeated on a new sample and if the r€sults are acceptable, the

all the required tests have been completed or anether unacceptable result ocqg

applying the requirements of 45.3.1 and.4%:4.1 consideration is to be given t
lation arrangements (counter-top supported, built-in, and the like), recomm
upon the maximum force that can be applied to the door without tilting the app

45.2 All doors

45.2.1 Starti

ng at a point midway betwéen the fully open and closed position, the door is t¢

its fully open p
closed positio

osition by means of a force equal to 1.5 times the force necessary to open thg
, 15 Ibf (66 N) minimum, applied to the inside surface of a hinged door at a p

mm) from the free edge, or to.the)handle of a sliding door in the direction of intended travel
operation is to|be performed ten times on a household appliance and 50 times on a commerg

45.2.2 Starting at a point midway between the fully open and closed position, the door is td
its fully closed|position by means of a force equal to two times the force necessary to close
fully closed a

tuit. The door

plicable tests
ed in 39.2.1 —
outer viewing
A new sample
performed in
pst on a given
series of tests
urs.

p the effect of
ended by the
iance.

be moved to
door from its
pint 1 in (25.4
The opening
ial appliance.

be moved to
the door to its
inged door at

latched position, 20 Ibf (89 N) minimum, applied to the outside surface of a |

tended travel.

a point 1in (2
The closing operation is to be performed ten times on a household appliance and 50 times on a
commercial appliance.

45.2.3 In performing the tests described in 45.2.1 and 45.2.2 the force for opening and closing the door
is to be obtained by means of a spring scale or equivalent having a spring constant of 6 Ibf/in (1.05 N/mm).
The force is to be applied to the designated location on the door with a restraining force applied opposite
and collinear with the actuating force. The restraining force is then removed to allow the door to complete
its opening or closing by means of the spring-applied impulse.

45.3 Side-hinged doors

45.3.1 A side-hinged door is to be moved to its fully open position and then closed with a force equal to
50 Ibf (222 N), or the maximum force that can be applied to the door without tilting the appliance,
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whichever is smaller, supported at the free edge of the door. The opening and closing operation is to be
performed five times for a household appliance and ten times for a commercial appliance.

45.4 Bottom-hinged doors

45.4.1 A bottom-hinged door of a counter- or table-supported appliance is to be subjected for 15 min to a
force of 50 Ibf (222 N) or the maximum force that can be applied without tilting the appliance, whichever is
smaller, applied to the inside surface of the open door at a point 1 in (25.4 mm) from the free edge. For a
floor-supported household appliance, the applied force is to be 100 Ibf (445 N) or the maximum weight the
appliance can support without tilting, whichever is smaller. For a floor-supported commercial appliance the
applied force is to be 150 Ibf (667 N) or the maximum force that can be applied without tilting, whichever is

smaller.

4542 Abo
dowel placed
the oven cav
closing force
be applied to

45.5 Impaci

4551 Thei

a) Twg
if prov
space

b) Thr|
microy

tom-hinged door is to be closed as far as possible with a 3/8-in (9.5-mm)-diam
between the lower inside surface of the door and the mating surface of|the er
ty. The dowel is to be oriented in the position that will cause the most adve
s to be 20 Ibf (89 N) for a household oven and 30 Ibf (133 N) for axcommercial
he door handle for 5 s.

tests

hside surface of a bottom-hinged door is to be subjected to five impacts as indi

impacts are to be applied to the central area*of-the door on any viewing scre
ded. The impact applied is to be 2 ft-Ibf for gach ft* (2.7 J for each 0.0283 m®)
calculated to the nearest 1/2 ft (0.0142 m?).

be impacts are to be made at differént locations near the edges of the doo
ave radiation seal. The impact applied is to be 2 ft-Ibf (2.7 J).

455.2 For
made to the

455.3 For
viewing-scre
that form the

4554 The
body is to be

door incorporating a viewing-screen assembly, three impacts of 2 ft-Ibf (2.
tside surface of the assembly with the door closed.

side hinged doorthree impacts of 2 ft-Ibf (2.7 J) are to be made to the inside
n assembly (if provided), and three impacts are to be made to the inside surfa
icrowave radiation seal, with the door open.

ating\sufface of the door seal of a sliding, side, or bottom hinged door that
ubjected to three impacts of 2 ft-Ibf (2.7 J).

eter hardwood
closure below
se effect. The
oven and is to

cated below.

en and barrier,
bf usable oven

that form the

7 J) are to be

surface of the
tes of the door

s on the oven

455.5 The impact is to be obtained by means of a steel ball, 2 in (50.8 mm) in diameter, weighing
approximately 1.18 Ib (535 g).

455.6 The impact applied to a vertical surface is to be obtained from a solid, smooth steel sphere as
described in 45.5.5. The sphere is to be suspended by a cord and allowed to fall as a pendulum through a
distance required to strike the surface with the specified impact. The appliance is placed so that the
surface tested is vertical and in the same vertical plane as the point of support of the pendulum.

455.7 The impact applied for a horizontal surface is to be obtained by allowing the sphere to fall freely
from rest through a distance required to cause it to strike the surface with the specified impact. The sphere
is to be dropped vertically through a cylindrical guide.
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46 Glass Control Panel Test

46.1 A glass control panel that serves as part of the enclosure of live parts shall comply with the impact
test described in 46.2.

46.2 Three samples of the glass control panel are each to withstand an impact of 5 ft-Ibf (6.8 J) without
any breakage that would expose live parts. Exposure of live parts is to be determined by applying the
requirements in 6.1 — 6.6. The impact is to be applied by means of a solid, smooth, steel sphere 2 in (50.8
mm) in diameter, weighing 1.18 Ib (535 g). For horizontal enclosure surfaces, the sphere is to fall freely
from rest through a vertical distance of 51 in (1.3 m). For vertical surfaces, the sphere may be swung as a
pendulum from rest through a vertical distance of 51 in (1.3 m).

46.3 An adhesive system that (for example, adhesive backed tape or film) is relied upon-ta preserve the
integrity of a [glass part under the test conditions of 46.2 shall not be adversely affectgd by thermal
conditioning.

46.4 Compliance with the requirement of 46.3 is determined by placing threésamples of the enclosure
part or subassembly employing the adhesive system in an air circulating oven for 30 days maintained at a
temperature in accordance with Table 46.1. Following the conditioning period, the samples are to be
installed on th¢ overall appliance and subjected to the impact test described in 46.2.

Table 46.1
Test temperature for thermal.conditioning

Maximpim adhesive operating temperature Oven temperature

°C (°F) °C (1F)
Less th@n 40 (104) No conditioning required

60 (140) 100 (212)

70 (158) 105 (221)

80 (126) 112 (234)

47 Metal Entlosure Impact-Test
47.1 A metallenclosure-part shall comply with the tests outlined in 47.2 — 47.5.

47.2 A metallenclosure part shall withstand the ball impact, with the appliance restrained, ag described in
47.3 without ogcurrence of any one of the following conditions:

a) Making live parts accessible to contact with the articulate probe, see 6.1 and 6.2.

b) Producing any other condition that results in damage of the enclosure so as to adversely affect
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.

47.3 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-in (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 (2.03 N-m). The sample is to be rigidly supported and 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.
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Refer to Figure 47.2 with respect to the ball drop impact test and to Figure 47.3 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 47.1 wherein each series consists of one impact. The overall performance is acceptable upon
completion of any one of the procedures represented in Fiqure 47.1.

Figure 47.1

Procedure for impact test

Sample Number

Series
Num—
ber 12 3 1.2 3 1.2 3 1.2 3
v
1 A N N A N N A N N A N N
2 A N N A N N U AN U AN
3 A N N U AN A N UJA

Arrows indicate sequence of test précedure

A — Acceptable results from_dtop

U — Unacceptable results .from drop
N — No test necessary,
SA1162
Figure 47.2

Ball-drop impact test
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Figure 47.3
Ball pendulum impact test
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47.4 With reference to Figure 47.2 apd\Figure 47.3, the "H" designation represents the vertical distance

the sphere mu
the test sampl
47.5. The bac
surface of con

475 Thesu

nonresilient surface

portingrsurface mentioned in 47.4 is to consist of a layer of tongue-and-groov
mounted on two layers of 3/4-in (18-mm) thick plywood. The oak flooring is to be nominally
in (actual size [3/4:by 2-1/4 in — 18 by 57 mm). The assembly is to rest on a concrete floor or

st travel to produce the desired impact. For the pendulum impact, the spherg is to contact
e when the string is.in the vertical position. The supporting surface is to be a
king surface for_the pendulum impact is to consist of 3/4-in (18-mm) plywoo
crete or an equivalent nonresilient backing surface may be used.

5 described in
d over a rigid

e oak flooring

$/4 in by 2-1/4

an equivalent

48 Interlock System Endurance Test

48.1 General

48.1.1

The door and door interlock system, in conjunction with the complete appliance, shall complete

100,000 c of operation (opening and closing the door) for a household microwave cooking appliance and
200,000 c for a commercial microwave cooking appliance. During and at the conclusion of the test the
performance of the system shall meet the following criteria:

a) There shall be no electrical or mechanical malfunction that could result in the likelihood of fire,
electric shock, injury to persons, or excessive radiation emission. Only parts that fail safe and
prevent completion of the test may be replaced or repaired.
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b) There shall be no loosening or shifting of adjustments or parts that could result in the likelihood

of fire, electric shock, injury to persons, or excessive radiation emission.

c) Radiation emission shall not exceed 5 mW/cm? at any point 5 cm or more from the external

surface of the enclosure.

48.1.2 Compliance with the requirement in 48.1.1 is to be determined by subjecting

two complete

samples of the appliance to the test described in 48.2.1 — 48.4.2. Following the test, all samples shall be

subjected to the tests in Interlock Monitor Circuit Test, Section 49.

48.2 Appliance connections

48.2.1 The pppliance is to be connected to a voltage source as prescribed in 40.2.1 fo
Any timers ingorporated in the appliance are to be bypassed to facilitate uninterrupted o
appliance. The door interlock switches shall be operational during the test exceptcthat ex
(such as extgrnally operated switches wired in parallel with the interlock switches) 'may

order to bypaps each door interlock while microwave radiation emission measurements ar
The external ¢ontrols are not to affect nor take part in the operation of the appliance in any o

48.3 Test equipment

48.3.1 The microwave cooking appliance door is to be cycled)by an automatic device 4
door handle gr in the operating area of the door handle. The door closure force is to be pre
as to simulat¢ intended operation. In no case is the cycling mechanism to apply a closurg

rithe input test.

l

eration of the
ternal controls
be provided in
e being taken.
her way.

ttached to the
determined so
e force greater

than 20 Ibf (89 N) unless agreed to by the manufacturer/The door is to be swung open from the closed
position to anly angle within 135 degrees to 180 degrees, or to within 10 degrees, of its maximum travel,
whichever is the smaller angle. A sliding door shall be opened to within 1 in (25.4 mm) of its|full travel. The

that may be ¢elayed by warm-up time of the(magnetron, a time delay circuit, and so fort
automated tesgting, the two action door opening requirement of 36A.1 may be disabled.

48.4 Operating sequence

48.4.1 The appliance shall be operated in accordance with the following sequence:

a) An
Radia

nitial microwave radiation emission measurement is to be made as described
ion Emission' Test, Section 39.

b) A f
absorf

esh coating of corn oil is then to be applied to all door sealing surfaces ang

not specified, but there shall be sufficient on time to permit generation of micfowave energy

h. To facilitate

in Microwave

a microwave

ingyload (such as a dry brick load) is to be placed and maintained in the ov

en cavity. The

appliaficeistobeenergizedandthe dooroperated for 10,000 of operatiomn:

c) Following the 10,000 c of operation, the cycling load is to be removed. Microwave radiation
emission measurements are to be made as described in 39.2.1 — 39.5.3. A microwave cooking

appliance incorporating an integral resistance element, or a self-cleaning feature, is
be operated as described in the temperature test until temperatures stabilize.
operation, microwave radiation emission measurements are to be repeated.

in addition, to
Following the

d) After the microwave radiation emission measurement is made, the door sealing surfaces are to

be cleaned of the corn oil with a soft cloth.

e) The above procedure (steps b — d) is to be repeated until a total of 100,000 c of operation are

accumulated on a household appliance, and 200,000 c of operation on a commercial

appliance.
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48.4.2 Constructions employing a cooking mode other than by microwave radiation (such as resistance-
type heating element, quartz and/or halogen lamps), and that subject the interlock switching components
to a higher current load during the auxiliary cooking mode(s) than during microwave cooking are to have
two additional samples subjected to a second door interlock endurance test, as described in this section,
consisting of 100,000 c for a household appliance and 200,000 ¢ for a commercial appliance, with the
appliance operating in the auxiliary cooking mode that results in the greatest current through the door
interlock components. In such cases, it is not necessary to measure microwave radiation after every
10,000 c of operation, nor to coat the surfaces with oil. The appliance need not be operated until thermal
stabilization. Microwave radiation is to be measured at the start of the test and at the conclusion of the
test. The samples are to comply with the criteria described in 48.1.1.

Exception: The endurance test on the door interlock system switching components (interlocks and

interlock mon

described in 4]

484.3 With
components g

from the applignce provided that the test is conducted using a power supply.and test load W
factor, and inrush characteristics and the switches are actuated with forces fiepresentative

current, powe
of actual use.

a) The
placed
temper

b) The
temper

c) The
the mig
48.2.1

d) The
Sectior

49 Interlock
491  An intg
energy in the
perform its int

Tor) i the auxiliary COOKINg rmode may be conducted separate from ihe
B.4.3.

respect to the Exception to 48.4.2, the endurance test on the intetlock sys
nd switch mounting assembly in the auxiliary cooking mode may|be condu

n such cases, the test shall be conducted in the following sequence:

interlock and interlock monitor devices, together with)their mounting bracket
for 300 h in a forced-draft air circulating oven maiftained at the maximum s
ature attained during the test in Temperature Test; Section 41.

switching devices, together with their mounting bracket(s), are to be allowed t
ature and then be subjected to the specified number of endurance test cycles.

switching devices, together with their mounting bracket(s), are to be installed
rowave oven and the microwayejradiation emission measured as described
hnd Microwave Radiation Test,-Section 39.

microwave oven samples’ are to be subjected to the test in Interlock Monito
49.

Monitor Circuit Test

rlock monitor circuit shall render the microwave oven incapable of generati
event\the designated primary or secondary door interlock (s) being monitg
ended function. An interlock monitor circuit incorporated in a microwave cook

appliance as

em switching
Cted separate
ith equivalent

(s), are to be
vitch ambient

b cool to room

in samples of
in 48.1.1 and

r Circuit Test,

g microwave
red does not
ing appliance

shall, in additi

onh,Joperate in its intended manner without creating a risk of fire, electric sl

ock, injury to

persons, or excessive radiation emission.

49.2 Two complete samples of the appliance that have undergone the door endurance tests described in
48.1.1 —48.4.1 are to be tested in accordance with 49.3 —49.7.

49.3 For an appliance incorporating a monitor circuit of the crowbar type, and rated 20 A or less, the
supply circuit is to deliver at least 1000 A. For an appliance incorporating a crowbar-type circuit and rated
at more than 20 A, the supply circuit is to deliver 5000 A.

49.4 The appliance is to be connected to a voltage supply and employ a water load as specified in 40.2.1
and 39.3.1. A fuse rated 3 A, other than the time-delay type, is to be connected in series with the
grounding conductor of the appliance.
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49.5 A test shall be performed consisting of mechanically defeating the number of door interlock
switches necessary to cause the monitor circuit to function. With the oven energized, and generating
microwave energy, the door is to be opened. The procedure is to be repeated three times for each sample.
Any thermal or overcurrent device requiring replacement or resetting as the result of performing in its
intended manner shall be serviced in accordance with the manufacturer's service instructions, prior to
repeating the test procedure.

49.6 Following the three operations of the monitor circuit, the appliance circuitry is to be checked for
electrical continuity and subjected to the applicable primary circuit dielectric voltage-withstand test,
described in 44.2.1.3 -44.2.3.1.

49.7 The performance of a monitor circuit is acceptable if:

a) The grounding fuse is not opened;
b) The dielectric voltage-withstand test is completed without breakdown;
c¢) The|continuity check indicates that all circuitry is still functional; and

d) With the appliance restored to operation in accordance with the manufaciurer's service
instrudtions, microwave radiation emission shall not exceed 5 mWW/cm? at any point| 5 cm or more
from the external surface of the enclosure when tested in-a¢cordance with Microwave Radiation
Emiss|on Test, Section 39.

Exception: The intended operation of a fuse or similar one=time device that is part of the appliance is
considered agceptable.

49.8 The malfunction (such as welding) of switching components of the interlock system or monitor
circuit due to Impressed overloads is considered-acceptable provided that:

a) Thg malfunction of such components does not introduce a risk of fire, electric shock, injury to
persons, or excessive radiation emission and a nonuser serviceable overcurrent device disables
the microwave generating portien of the circuit;

b) The¢ serviceman instructions clearly state that the specific components invdlved must be
replaced; and

c) Eagh component, or component package, is provided with a marking as describgd in 76.9 and
76.10.

50 Mechan1ca| Endurance Test

50.1 If the normal operation of a movable part of an appliance — for example, a movable browning
element — affects mechanically the electrical wiring or other live parts, the movable part shall withstand an
endurance test as described in 50.2. There shall be no electrical or mechanical malfunction of the movable
part or wiring and, after the test, the appliance shall comply with Dielectric Voltage-Withstand Test, Section
44, and the grounding continuity requirements in 31.12 and 31.13 if grounding of the part is required.

50.2 To determine if an appliance complies with 50.1, a mechanical arrangement is to be employed to
operate the movable member in the intended manner at the rate of approximately 12 ¢ of operation per
minute. The movable member is to be so operated that during each cycle it will reach the actual limits of
travel in both directions. Ordinarily, the endurance test will consist of 10,000 ¢ of operation, but this figure
may be reduced if it appears that it does not represent the usage that would occur during the life of the
appliance. The test is to be conducted with maximum normal current flowing in the movable connections,
unless the construction is obviously such that a person is likely to be burned if he attempts to move the
part while it is energized.
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51 Moisture Conditioning Test

51.1 To determine compliance with Exception No. 6 to 16.1.11, a microwave cooking appliance is to be
tested as described in 51.2 and 51.3.

51.2 A microwave cooking appliance is to be operated continuously in the cooking mode that results in
the maximum microwave power for 30 min with a 1000 mL water load in the oven cavity. At the end of the
30 min, the appliance is to be turned completely off for 15 min. During the off period, the water load is to be
replenished. This procedure is to be repeated until a total of ten operating cycles have been completed.
Leakage current or insulation resistance measurements and dielectric voltage-withstand tests are to be

performed as follows:

to be m

c) At the completion of the final cycle, following the leakage ‘current or insulati

measu
51.3 The suf
52 Spill Tes
52.1 A micr

beneath open
test shall the |
specified diele

52.2 An app
conductor sha
dead metal pa
dead metal pz
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the center of t
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rements, an appliance shall comply with Dielectric Voltage-Withstand Test, Seq

ply voltage for the moisture conditioning test is to be as specified in 40.2.1.

pwave cooking appliance that employs electrical components or internal
ngs in the oven cavity shall be subjected to the test specified in 52.2. At no ti
pakage current to ground exceed-5 mA. Following the test, the appliance shall
ctric potential.

liance is to be connectéd to a source of supply as specified in 40.2.1, and

| be open-circuited at the supply. At all times during the test, the leakage curre
rts and ground is to'be monitored through a resistor rated 500 ohms connecte
rts and ground;-and the maximum value is to be recorded. A water load con
r initially at 20°C"(68°F), and contained in a low form 600 mL glass beaker is t
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nt between all
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sisting of 275
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ne load-carrying surface of the oven cavity. A solution of 500 mL of distilled wgter containing
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Exception: The test may be terminated after 5 min of operation at full microwave power if the appliance
does not employ any seal or gasket constructed of a material that is susceptible to moisture penetration, or
if the construction of the appliance is such that moisture is precluded from contacting the live parts or
internal wiring located below the oven cavity. In such cases, the test in accordance with 44.2 is to be
conducted immediately following the 5 min of operation.

52.3 For appliances with a tray or other receptacle for collecting spilled liquid, the capacity of the
receptacle is to be measured and the test is to be conducted by pouring a quantity of the salt water
solution equal to the capacity of the receptacle plus 500 mL into the receptacle, causing it to overflow.
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53 Spill Test for Horizontally-Mounted Openings

53.1 A countertop microwave cooking appliance that employs electrical components or internal wiring
located beneath openings in the top of the enclosure shall be subjected to the test specified in 53.2. At no
time during the test shall the leakage current to ground exceed 5 mA. Following the test, the appliance
shall withstand the specified dielectric potential.

53.2 The appliance is to be connected to a source of supply as specified in 40.2.1, and the grounding
conductor shall be open-circuited at the supply. At all times during the test, the leakage current between all
dead metal parts and ground is to be monitored through a resistor rated 500 ohms connected between the
dead metal parts and ground, and the maximum value is to be recorded. A water load consisting of 275
mL of tap water initially at 20°C (68°F), and contained in a low form 600 mL glass beaker is to be placed in

the center of
approximatel
directed into
min. The apq

1 percent by weight dissolved NaCl is to be poured at random over the ta
e openings. The appliance is then to be operated at full microwave power fg
liance is then to remain connected to the source of supply and_leakage c

he load-carrying surface of the oven cavity. A solution of 350 mL of distilledwater containing
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54 Abnormpl Operation Tests
54.1 General
54.1.1 Opernation of a microwave cooking-appliance under any abnormal conditions specified in 54.1.2 —
54.5.2 shall npt result in:
a) A risk of fire, electric shogk, ‘or injury to persons,
b) Emission of flame or molten material from the appliance enclosure, or
c) An pquivalentplahe-wave power density of microwave radiation in excess of 5 mW/cm? at any
point $ cm of more from the external surface of the enclosure when subjected|to Microwave
Radiafion Emission Test, Section 39, with all interlocks in the circuit. See 54.4.7.
54.1.2 Comptianmcewith 54—t 1isdetermined—by subjectinga Tepresentative sampte—of the complete

appliance to the test conditions described in 54.2.1 — 54.5.2. During these tests the appliance is to be
installed in accordance with 41.3.1.1 — 41.3.6.1, as applicable, except that an appliance intended to rest
on a horizontal surface, such as a floor, counter top, or shelf, is to be supported on a softwood surface
covered by a double layer of tissue paper.

54.2 Appliance connections

54.2.1 The appliance shall be connected to a voltage supply source as indicated in 40.2.1, and the water
load described in 41.5.1 used, unless otherwise specified. The supply circuit for the appliance is to be
provided with a time-delay fuse of the maximum rating for the branch circuit to which the appliance can
properly be connected. A fuse rated 3 A, other than the time-delay type, is to be connected in series with
the grounding conductor of the appliance.
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54.3 Appliance configuration

54.3.1 Any barriers, shields, covers, and the like, that may be removed or opened without the use of
tools, or that are user serviceable, shall be removed or positioned in such a way as to create the most
severe condition that may occur during actual usage.

54.3.2 An appliance that may be installed in built-in, wall-mounted, under-cabinet or similar
configurations; or may be operated above or adjacent to another heating appliance, shall be operated in
the installation or configuration, of those described in Temperature Test, Section 41, and recommended by

the manufactu

544 Testdu

rer, which represents the worst-case installation for each abnormal condition.

ration

54.4.1 Unles

continued for @t least 1 h, or for the maximum setting of any timer (if one is provided), which

If during or at
condition of fir|
like), the test i
that can opera
cooking cycles

Exception: An

operate contifuously is to be defeated and the appliance operated 7 h or until ultima

obtained, whid

54.4.2 Micra
conditions in &

be permitted t¢ function during the microwave radiation emission measurement procedure.

54.4.3 With feference to 54.4.2, parts thatmalfunction during the test are to be replaced, if

order to rend
However, suc]
abnormal ope

54.4.4 Abno
a) Any

b) The

s ultimate results are obtained (such as an open circuit) in less time,the-te

the end of the above mentioned time period there is an indication-of’a possi
b or electric shock (for example, the generation of smoke, deterioration of insu
5 to be continued until ultimate results are obtained, but no longer than 7 h fol
te continuously or a maximum of 4 cooking cycles for an.appliance with a t
if necessary to obtain a minimum of 1 h operation).

electronic timer or other solid-state device whose\nalfunction may cause thg

hever comes first, unless the device has been“shown to be acceptable by an ir

wave radiation emission measurements are to be made following each of
ccordance with the procedure described in 39.2.1 — 39.5.3, except that all in

br the appliance operablento facilitate the microwave radiation emission m
h measurements are -to"be made with the appliance configured in the ir
ating condition, exeept that the oven cavity load shall be as specified in 39.3.1

mal operating conditions to be considered, individually, are the following:
fan or pump motor utilized to remove heat is to be stalled;

sticrer motor (if provided) is to be stalled;

bsts are to be
bver is longer.
ble impending
ation, and the
an appliance
mer (or more

b appliance to
e results are
vestigation.

the abnormal
erlocks are to

necessary, in
easurements.
tended initial

¢) The ovenis to be operated with no load added in the cavily; and

d) An appliance rated and constructed as noted in 37.2 and provided with instructions as noted in
73.11 is to be operated with the most unfavorable combination of supply voltage, supply frequency,
and internal adjustments.

54.4.5 Abnormal conditions involving circuit component malfunctions to be considered are as indicated
below. Only one malfunction shall be simulated at a time. Short circuiting of:

a) Any two terminals of a vacuum tube or solid state device, such as a transistor, rectifier, triac, and
the like,

b) An electrolytic or electrostatic capacitor, or

c) Cathode to anode of a magnetron.


https://ulnorm.com/api/?name=UL 923 2020.pdf

AUGUST 27, 2020 UL 923 103

5446 The test described in 54.4.5 is to be conducted on two additional samples if the abnormal
condition results in open circuiting of circuit elements, such as resistors, capacitors, or copper on printed
wiring boards, and the like. Operation of a reliable thermal or overcurrent device (see Table 59.1) shall not
necessitate repeating the test.

54.4.7 The performance of an appliance subjected to the abnormal tests of 54.4.3 — 54.4.6 shall be

considered acceptable if all of the conditions below are met:

a) The

b) The

c¢) Micrawave radiation emission shall not exceed the level specifiedin 54 1 1-and

d)Ac
curren
not be
less th

5448 The
fire, electric s

54.5 Shortgd thermostat test

54.5.1 Durin
not exceed 31

(347°F), and the appliance shall comply with the conditions specified in 54.4.7.

Exception: TH
a) The

b) The
or sim
state.

5452 An
specified in T

a) Al

grounding fuse rated 3 A shall not open;

re shall be no emission of flame or other indication of a risk of fire;

brd-connected microwave cooking appliance shall not involve an electric. sho
t measured through a resistor rated 500 ohms between an accessiblefpart an
more than 5 mA. The current need not be measured at terminals opéerating at
an 42.4 V peak.

bperation of the supply circuit overcurrent protection is acceptable provided 1
nock, injury to persons, or excessive radiation emission exists.

g the test specified in 54.5.2, the temperature at'the geometric center of the oy
6°C (600°F), the temperature of adjacentwalls, cabinets and the like shall not

e temperature of adjacent surfaces-may temporarily exceed 175°C provided:
temperature does not exceed:200°C (392°F), and

appliance is de-energized by a thermal cutoff, manual-reset temperature lim
ilar one-time device\requiring a service operation to restore the appliance f

ppliance censtructed as noted in 17.5 shall be installed, connected, ang
mperatufe Test, Section 41 except that:

temperature regulating devices that do not comply with the requirements

tempe

ck, that is, the
d ground shall
voltage levels

o likelihood of

en cavity shall
exceed 175°C

t control, fuse,
0 an operable

| operated as

for appliance

rature limiting controls in the Standard for Temperature-Indicating an

H -Regulating

Equipment, UL 873, or with the requirements of operafing type 2 action confrol'in the Standard for
Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and the Standard for
Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature Sensing
Controls, UL 60730-2-9, shall be bypassed. Controls that have been subjected to calibration
verification and endurance tests of 100,000 c in accordance with UL 873, or UL 60730-1 and UL

60730-

2-9, shall remain operable;

b) The appliance shall be operated continuously until constant temperatures are obtained, or until a
thermal cutoff, manual-reset temperature limiting device, or fuse functions to de-energize the
appliance;

c) The appliance shall be operated only in the mode or modes of operation that cause resistance-
type heating elements, or similar auxiliary heating element, to become energized; and

d) The appliance shall be provided with a grounding-conductor fuse rated 3 A as noted in 54.2.1.
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55 Abnormal Operation Tests on Motors Used With Solid-State Controls

55.1 These tests apply to motors that are intended for use with a solid-state control where motor current
is controlled by a triac or other solid-state device.

55.2 A thermally protected motor shall comply with the requirements for the Locked-Rotor Endurance
Test in the Standard for Thermal Overheating Protection, UL 2111 or with the Standard for Thermally
Protected Motor, UL 1004-3, and an impedance-protected motor shall comply with the requirements for
the Locked-Rotor Endurance Test in the Standard for Overheating Protection Motors, UL 2111 or with the
Standard for Impedance Protected Motors, UL 1004-2, except:

a) No winding temperature requirements are applicable; and

b) The
eachc

duration of the test shall be 15 days in each condition. Separate samples,mgy be used for

pndition described in 55.3.

55.3 During the tests required in 55.2, the power supply is to be modified to provide:

a) Halfiwave output, and

b) An dffset voltage of 2 Vdc imposed on an ac voltage wave form-as described in 41.7.1(b).

56 Abnormgl Operation — Fire Isolation Test

56.1 An appliance that is intended to be installed above-a range or counter-mounted cooking unit shall
be tested as dgescribed in 56.2 — 56.9.
a) Duripg the test:

1) The surface temperature of @ny point of the top building cabinet shall not ¢xceed 300°C
(572°F); and

2) A fuse rated 3 A connected between exposed dead-metal parts of the micrg
appliance and ground shall not open.

wave cooking

b) Aftef the test:

3) The current measured through a resistor rated 500 ohms connected betwegn accessible-

metal parts of a cord-connected appliance and ground shall not exceed 5 mA;

4)f.the microwave cooking appliance is operational, the microwave radiation

and

emission shall

notexceed 5 mW/cm? when tested in accordance with Microwave Radiation B

Fmission Test,

Section 39, with all door interlocks operational.

56.2 The microwave cooking appliance and range (or counter-mounted cooking unit, as applicable) are
to be installed in accordance with 41.3.7.1.1 — 41.3.7.5.1 and Figure 41.4, except the building back wall,
building side walls, and lower side cabinets, as applicable, may be constructed of a minimum 3/8-in (9.5-
mm) thick gypsum wallboard (so that these areas will not be contributing factors). A microwave cooking
appliance intended to be installed on a ventilating-hood-fan shelf (VHFS) is to be located on the VHFS in
accordance with the instructions provided with the VHFS. The grounding conductor of the microwave
cooking appliance power supply is to be disconnected and all exposed dead-metal parts of the microwave
cooking appliance are to be connected to ground through a non-time-delay fuse rated 3 A.

56.3 A cast iron skillet containing 8 fl oz (237 mL) of previously unused corn oil is to be placed on the
front surface burner or element that would be most likely to result in ignition of combustible materials
located on the exterior surface of the microwave cooking appliance using the dimensions outlined for the
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Standard Test Gas Range illustrated in Figure 41.5. However, the test may be conducted with less than 8 fl
oz of corn oil if, when a trial test is conducted without the microwave oven installed, the temperature of the
unprotected top building cabinet located not less than 30-in (762-mm) above the cooktop exceeds 275°C
(527°F). In such cases, the amount of corn oil is to be reduced in 0.5 fl 0z (14.8 mL) increments and the
trial test repeated until the cabinet temperature does not exceed 275°C. The test is then to be conducted
with the microwave oven installed using this reduced amount of oil. The skillet is to have approximately
vertical sides, and the diameter of the bottom plane surface of the skillet is to be 10 £1 in (254 £25.4 mm).
All other cooktop burners or elements may be covered as necessary to protect the range or cooktop.

Exception: In place of the skillet with corn oil, a sand burner that produces 25 kW of heat at a steady rate
for 9.5 min may be used. The sand burner is to be constructed as illustrated in Figure 56.1 or an equivalent
construction may be used. The top surface of the sand burner is to be located 30-in (762-mm) below the
Fepresents the
range or cooktop front burner or element that would be most likely to result in ignition-of combustible
materials locgted on the exterior surface of the microwave cooking appliance. To determing that 25 kW of
steady heat i§ produced, a trial test is to be conducted or an electronic mass flow-controller is to be used.
For the trial test, thermocouples are to be placed at 15-in (381-mm) and 30-in above th¢ sand burner.
During the trigl test the flame is to be adjusted so that the average steady-state-temperaturgs attained are
250°C (482°H) at 30 in and 590°C (1094°F) at 15 in above the surface of the'burner.
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Figure 56.1
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56.4 The microwave cooking appliance is to be loaded as specified in 41.5.1. The microwave cooking
appliance is to be operated in the condition, of those specified in Temperature Test, Section 41, that results
in maximum temperatures of any combustible materials (thermoplastic and the like) located on the exterior
surface of the microwave cooking appliance, except that the water load is not to be replenished after the
corn oil or sand burner is ignited.

56.5 The control for the surface-burner or -element covered with the skillet containing the corn oil is to be
adjusted to the position or setting resulting in maximum intended heating conditions. The corn oil is to be
ignited when the temperature of the corn oil reaches 300° C (572° F), as measured by a type K
thermocouple located at the top surface of the corn oil in the pan. All other burner and oven controls are to
be in the off position.

fallation above

Exception: Fg
only specific
temperatures
mm), the ama

56.6 The mi
ultimate resul

cooking appliéince is to be operated continuously, but the sand burner isto be ignited only fq

time specified

56.7 A micfowave cooking appliance that is provided with.or intended for use with a

ventilating-ho

r an application in which the microwave cooking appliance is intended for ins
range or cooktop constructions and the burner or element would bé) un
high enough to ignite 8 fl oz (237 mL) of corn oil in a skillet having a diamete
unt of corn oil is to be reduced, 1 floz (29.6 mL) at a time, until ignition,occurs.

s have been attained or 7 h, whichever occurs first. If a sand.burner is used,

in the Exception to 56.3.
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energizes the

position is to he modified as necessary to'prevent the vent fan motor from becoming energiz
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requirgments applicable to appliance limit controls in the Standard for Temperature-

|

the vent fan adjusted to result in maximum airflow through the vent fan, and

the vent fan control in the off position.

spect to 56.7, a vent fan provided with an automatic thermostat or an equival
vent fan under conditions, of elevated temperatures when the primary fan con

thermostat withstands 100,000 c of intended operation without impaired perf
j and breaking the_.maximum normal current at rated voltage; and
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rd.for'Automatic Electrical Controls — Part 1: General Requirements, UL 60]

able to attain
r of 10 in (254

Crowave cooking appliance and range (or cooktop) are both to'be operated comtinuously until

he microwave
r the period of

ent-hood fan,

ent device that
rol is in the off
ed, unless:

brmance while

bn verification
Indicating and
control in the
r30-1, and the

r Temperature

Sensing Controls, UL 60730-2-9.

In such cases, an automatic fan control is to be allowed to function as intended.

56.9 If an upper side cabinet filler kit is made available by the manufacturer, and if the filler kit employs
potentially combustible materials, consideration is to be given to the need for repeating the Fire Isolation
Test with the filler kit installed as intended.

57 Magnetically Operated Interlock Test

57.1 These requirements apply to a magnetically operated switch that functions as one of the door
interlocks required in Interlock Monitors, Section 11. A magnetically operated interlock is considered to be
concealed, or its actuation is considered to be prevented, if it does not operate when tested in accordance
with 57.2 and 57.3.
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57.2 Atest magnet as described in 57.3 is to be applied to any appliance surface to which it will remain in
place by the force of gravity or its own attraction.

57.3 The test magnet shall provide a magnetic force capable of lifting vertically a mass of at least 9.92 Ib
(4.5 kg) at a zero air gap, and at least 0.992 Ib (450 g) at a 0.39 in (10 mm) air gap. These forces are to be
determined by locating the operative face of the magnet (the face that is toward the interlock switch while
the magnet is in the test position) parallel to, and pulling against, one of the large faces of a mild steel

armature having dimensions of 3.15 by 1.97 by 0.31 in (80 by 50 by 8 mm).

58 X-Radiation Test

58.1

General

58.1.1 The
exceed 0.5 mf
appliance.

58.1.2 The

-radiation of an appliance when measured as described in 58.1.3 and 58

2.1, shall not

R/h at any external location 5 cm or greater from the outside surface of the en

-radiation measurement is to be made only if the high voltage in a micro

appliance excgeds 5 kV peak under normal conditions.

58.1.3 X-rad
440RFC or eq

a) The
user sg

b) The
105 — 1

iation measurements are to be made with the Victafeen X-Radiation Survey
Livalent, under the following conditions:

appliance is to be complete, except that mechanical parts that need to be re
rvicing may be omitted if they are:

1) Not necessary for the functioning of:the appliance,
2) Not exposed to view during intended operation, and
3) Not held captive by a chain, hinge, loose rivet, or the like.

voltage of the supply circuit is to be 130 V if the rating of the appliance is wi
30 Vand 260 V if the'rating of the appliance is within the range 210 — 260 V. ]

closure of the

vave cooking

Meter, Model

moved during

hin the range
'he oven is to

be loaded as described.in 39.3.1.
c) Aftef the measurement has been made with the supply voltage specified in (B), the supply
voltagq is to be-adjusted to any of the voltages within the mentioned ranges of (b), to see if it results

in greafer x-radiation.

d) Unlg

ss investigated and found to be acceptable, a rectifier tube, protective devi

ce (such as a

fuse or circuit breaker), electrolytic capacitor, and transistor or other solid-state device is to be
disabled singly (short-circuited for electrolytic capacitor, open for protective device, and short-
circuited or opened for others), unless disabling the component causes the appliance to stop
operating.

58.2 X-radiation under servicing conditions

58.2.1

shall comply with 58.1.1 under all conditions of a serviceman's servicing.

59 Temperature Control Tests

59.1

test that shall consist of the number of cycles indicated in Table 59.1.

Unless there is a marking to warn service personnel of potential x-radiation risks, the appliance

A temperature control shall be rated for the load it controls, and shall be subjected to an endurance
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Exception: An automatic reset temperature-limiting magnetron thermostat may be endurance tested in
accordance with Table 59.1 using a resistive load (power factor of 100 percent), provided that a separate
6000 c are performed on an additional sample using one of the following loads:

a) Inductive load at power factor of 75 — 80 percent and full load current,

b) Resistive load at power factor of 100 percent and twice full load current, or

c) Actual appliance load.

Table 59.1

Number of cycles of operation for endurance test

Type o

f control

Automatically reset control

Manually reset

control

Temperature-re

hulating

A number of cycles equivalent to 1000 h of
intended operation of the appliance, but not less
than 6000 if a household appliance, or 30,000 if
a commercial appliance. 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 temperature
test of the appliance.

To be made the subject d
for the particular applicat

If investigation
on.

Temperature-linpiting A number of cycles equivalent to 100 h of 1000 c under load and 5400 ¢ without
operation of the heating appliance under.any load. However, the test mjay be omitted if,
condition that causes the thermostat toftinction, with the thermostat shorttcircuited, there
or 100,000 c whichever is greater. However, the is no evidence of a risk of fire, electric
test may be omitted if, with the thekmostat short- | shock, or excessive radigtion emission as
circuited, there is no evidence of‘a risk of fire, described in 54.4.7 during continuous
electric shock, or excessive radiation emission abnormal operation of th¢ appliance.
as described in 54.4.7 during the abnormal
operation of the appliance.

Combination Temperature- 100,000 c if, with the-thermostat short-circuited, To be made the subject df investigation

regulating and imiting there is evidence-of a risk of fire, electric shock, for the particular applicatfon.

or excessive radiation emission as described in
54.4.7. If there is no evidence of a risk of fire,
electric shock, or excessive radiation emission
with.the thermostat short-circuited, the
thermostat is to be tested as a temperature-
regulating control (see above).

59.2 If a t¢mperaturé control is used in connection with a magnetic contactor or ¢ther auxiliary
equipment, the endurance test requirements apply to the control and contactor functioning ag a unit.

60 Temperature Probe Test

60.1 A microwave cooking appliance incorporating a temperature probe (an accessory intended to sense
or regulate food temperatures) shall be so constructed that if unintentional entrapment of a portion of the
probe assembly by the oven door is likely, then such entrapment shall not result in excessive microwave
emission.

60.2 Compliance with the requirement of 60.1 is determined as follows. The probe assembly is to be
connected to its associated receptacle. A counter supported appliance is to be positioned either flush with
or recessed from the edge of the supporting surface, whichever produces the most adverse condition.
With the door open, the probe assembly is to be placed in any rest position that will result in entrapment
between the oven and oven door. The position of the cable is not to be artificially maintained, that is, it is
not to be held or supported by any means other than the structure of the appliance itself, the supporting
surface, or an item in the cavity simulating food. The appliance is then to be subjected to the door closure
operation described in 60.3.
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60.3 The oven door is to be moved towards the closed position up to the point where initial contact with
the probe assembly is made. A gradually increasing force is to be applied in a direction perpendicular to
the plane of the face of the door. The force is to be applied to any point on an integral door handle, if
provided, or to any point 1 in (25.4 mm) or more from the free edge of a door, not provided with an integral
handle. The force is to be increased until either the door closes and latches or 50 Ibf (222 N) is attained,
whichever comes first, after which the applied force is to be removed. The performance of the appliance is
to be evaluated in accordance with 60.4.

60.4 When subjected to the test described in 60.3, microwave emission is not to exceed 5 mW/cm? when
measured in accordance with 39.2.2 — 39.5.4, except that interlock switches shall not be bypassed. If the
oven door closes and latches and the appliance operates with the probe trapped as a result of the test
described in 60.3, then microwave emission is to be measured first with the probe trapped and secondly

after removal
probe trapped
61 Motor Sw

61.1 A switc
shall perform

stalled-rotor CI

any undue pitt

61.2 To detd
supply circuit
During the te
connections a
supply circuit.
62 Interlock

62.1 The ms
cause all inter

62.2 Mechd
loosening, and
the interlockin

62.3 Only on

Tihe probe. IT the door does not close, latch, and the appliance does not op
the measurement shall be made without the probe trapped.

yitch Test

h that controls a motor and that does not have a horsepower rating acceptable

rrent of the motor. There shall be no electrical or mechanical malfunction of t
ng or burning of the contacts.

rmine if a switch complies with 61.1, it is to be tested with the appliance ¢
of rated frequency and maximum rated voltage, and with the rotor of the
5t, exposed dead metal parts of the appliance are to be grounded, and
e to be such that a single-pole switch will\be connected in the ungrounded co

Malfunction Test

Ifunction of any single electrical, mechanical, or electrical-mechanical compo
ocks to become inoperative.

nical component_malfunctions encompass the breaking, bending, shea
the like of structural parts, such as actuators, or springs, that may or may n
) system, batwhich may have an effect on the function of the interlocking syste

e malfunction at a time shall be considered.

erate with the

for that motor

cceptably when subjected to an overload test consisting of 50/c of making and breaking the

he switch, nor

bnnected to a
motor locked.
the electrical
nductor of the

nent shall not

ring, shifting,
bt be a part of
m.

Exception: Sevef

single malfunction.

ikely due to a

62.4 Determination as to whether a mechanical component malfunction can defeat the function of the
door interlock system may be made by an inspection of the construction. In cases of questionable
constructional features, mechanical malfunctions of the types described in 62.2 may be simulated.

62.5 Components, including interlocks, relays and wiring, of an appliance shall be so arranged that any
single malfunction or failure of electrical insulation resulting in a live part contacting an earth-grounded part
shall not permit operation of the microwave generator with the door open under conditions of both normal
and reverse polarity of the power supply conductors.

62.6 To determine compliance with 62.5, a microwave oven is checked by inspection and if necessary,
by simulating relevant faults to ground. Faults are conducted using both normal and reverse polarity.
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63 Salt Spray Corrosion Test

63.1 In a test for compliance with the requirement in 14.2(e), a part shall exhibit no visible evidence of
corrosion following exposure to a salt spray (fog) for 240 h in accordance with the Standard Practice for
Operating Salt Spray (Fog) Apparatus, ASTM B117. The test is to be conducted on six samples of the part
with the minimum coating thickness specified.

Exception: A part may exhibit visible evidence of corrosion provided it complies with the requirements in
63.2.

63.2 To determine compliance with the Exception to 63.1, six samples of the plated part with the

minimum coating thickness specified, together with six samples of the part made of solid co

exposed to a
Apparatus, A
12°F) and a

evidence of |
described in
exhibits evide
not exhibit a

received" vallies as a result of these tests. The tests are each to be(continued for 2000

discontinued

63.3 Each j

so that a cur
measured usi

64 Cavity F

64A Forced
64A.1 Gene

64A.1.1 Op

injury to persgns, and-the microwave radiation emission shall not exceed 5 m\W/cm? at any

more from th
Emission, Se

pper, are to be

salt spray (fog) in accordance with the Standard Practice for Operating Sa
5TM B117. In addition, an identical set of samples is to be exposed to air at
elative humidity of 95 +2 percent. During these tests, the samples are to bg
isible corrosion, such as discoloration, and then subjected to a mV-drop me
3.3 at least once every 168 h, and more often (for example, once\every 24 h
nce of corrosion. When compared with the solid copper samples, the plated
greater amount or degree of visible corrosion or percent.change in mV dro

f the plated samples exhibit a greater percent change.in’mV drop.

rent of 5 A flows through the circuit. TheWoltage drop across the sample
hg a mV potentiometer.

re Containment Test

Section 64 deleted.
Failure Fire Containment Tests
ral

bration of @ microwave cooking appliance shall not result in a risk of fire, ele

b externdl surface of the enclosure when tested in accordance with Microw
ttionn39, as the result of being operated under the conditions described in 64A.

It Spray (Fog)
60 £1°C (140
examined for
asurement as
if any sample
samples shall
b over the "as
h but may be

sample, in turn, is to be connected in series with a dc ammeter and a slidg-wire variable
resistor. The assembly is to be connected across a dc soureg’of supply and the variable re

Sistor adjusted
is then to be

ctric shock, or

point 5 cm or
ave Radiation
1.2 —64A.4.

64A.1.2 The performance of an appliance subjected to these tests shall be considered acceptable if all of
the following conditions are met:

a) There is no emission of fire, flame, or molten metal outside the appliance nor glowing or ignition
of the cheesecloth, tissue paper, or wood surfaces;

b) The

fuse rated 3 A does not open;

c) Following the tests specified in 64A.2 — 64A.4, the appliance complies with the requirements of
Leakage Current, Section 38, and Dielectric Voltage-Withstand Test, Section 44, as applicable to

primar

y circuits; and

d) Following the test and following 10 ¢ of operation (opening and closing the door), the appliance
complies with the requirements in 64A.1.9. The radiation emission shall not exceed 5 mW/cm?.
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64A.1.3 The operation of the supply circuit overcurrent protection, a thermal cutoff or a temperature
limiting device is acceptable provided no likelihood of fire, electric shock, injury to persons, or excessive
radiation emission exists. If a user serviceable overtemperature or overcurrent device functions during the
test, such a device is to be reset or replaced prior to conducting the Radiation Emission, Leakage Current,
and Dielectric Voltage-Withstand Tests.

64A.1.4 The appliance shall be connected to a voltage supply source as indicated in 40.2.1. The supply
circuit for the appliance is to be provided with a time delay fuse of the maximum rating for the branch
circuit to which the appliance is intended to be connected. A fuse rated 3 A, other than the time-delay type,

is to be connected in series with the grounding conductor of the appliance.

64A.1.5 The

duration for this test shall be as specified in 54.4.1.

64A.1.6 The|
addition, for a
is to be coverd
mounted, the
Depending up
single layer of

64A.1.7 The
28 m?/kg) and
threads in on
direction and

appliance shall be mounted as specified in 41.3.2.1, 41.3.2.2, and 41,3.5.1

—41.3.6.1. In

 appliance intended to rest on a floor, counter top, shelf, or the like, the supp
d with a double layer of white tissue paper. For an appliance intended to be v
surface below the appliance is to be covered with a double layer” of white
pn the mounting configuration, the appliance is to be completely or partially
cheesecloth.

cheesecloth specified in 64A.1.6 is to be bleached cotton cloth running 14 — 1
having what is known in the trade as a count of 32'by 28, that is, for any sg
b direction and 28 threads in the other direction, (for any square cm, 13 th

closed, draft-fi

64A.1.8 The| appliance is to be operated at full microwave power. In the case of an ap
thermal elemgnt, operation is to be representative, of the most severe condition that may bg

during intend

64A.1.9 Mic
with the proce
during the mic

64A.2 Potat
64A.2.1 The

shall weigh be
(180 mL), andg

ee room.

use, consistent with the highest microwave power setting.

owave radiation emissionsmeasurements are to be made following the test i
dure described in 39.2.1-<= 39.5.3, except that all interlocks are to be permitt
rowave radiation emission measurement procedure.

b fire containment test

test load-for this test is to consist of one or more potatoes placed in the cavity

prting surface
vall or cabinet
tissue paper.
draped with a

5 yd?/Ib (26 —
uare inch, 32
reads in one

11 threads in the other direction). Tests invelving cheesecloth are to be conducted in a

bliance with a
encountered

n accordance
ed to function

. Each potato

fween-5.3 oz (150 g) and 7.1 0z (200 g), have a volume between 4.7 oz (140 mL) and 6.1 oz

is to be the

maximum numberobtained in Table 64A 1 _when both output rating and cavity size are consil

64A.2.2

have a moisture content of 80 +5 percent. The number of potatoes useq

dered.

If an appliance is provided with a limit control or thermal cutoff that is responsive to oven cavity

temperatures, the test is to be conducted with the number of potatoes indicated in Table 64A.1 and also
with a single potato.
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Table 64A.1
Cavity fire containment test load

Output rating of oven in watts, W Usable volume of cavity, ft* Number of potatoes
W <500 or Vol < 0.5 12
500 < W <600 or 0.5<Vol<1.0 2°
W > 600 or Vol >1.0 40

preheating

potato.

2 If a fire will not start using one potato, the potato is to be ignited by artificial means such as inserting a metal wire
through the potato, stalling the stirrer fan in the position that will cause microwave energy to be focused at the potato,

the potato with another heat source, or some other means.

b If a fire will not start using the maximum number of potatoes specified in the chart for the output rating and cavity size
involved, reduce number by one and retest. If necessary, continue to retest until the appliance has been tested with one

64A.2.3 Th

cavity in relafjon to plastic or other flammable materials. Such positioning may _inelude log

load described in 64A.2.1 and 64A.2.2 is to be placed in the most severe

position in the
ating the load

adjacent to the door or side stirrer shield or on a rack adjusted to the most severe position in relation to an

overhead stir

64A.2.4 Ths

64A.3 Waveguide and stirrer fire containment test

64A.3.1 Thi
waveguide is

64A.3.2 An
(89g) salt and
and applied €
to be replace

64A.3.3 Thd
obtained or tf
operation is t

use, consistent with the highest microwave power setting.

64A.3.4 Ifu
cooking appli
steps describ

er shield.

test is concluded when ultimate results are obtained.

5 test does not apply to models with a waveguide on the bottom of the oven cza
Sealed to prevent moisture or food debris.

ixture of 0.53 o0z (15¢g) peanut butter,©,28 oz (8g) water, 0.35 oz (10g) chicken
0.07 oz (29g) finely crushed carbonized wood (charcoal/carbon powder) is to
venly to the inside edges of the«waveguide (or stirrer). Once applied, the wave
to the position of normal operation.

appliance is to be operated at full microwave power without load until ultim
e test duration as<specified in 54.4.1. In the case of an appliance with a the
b be representative) of the most severe condition that may be encountered d

timate results are not obtained after the test duration as specified in 54.4.1,
hnce«is:to be cleaned and cooled to room temperature or a new sample can
bd i0\64A.3.2 and 64A.3.3 are to be repeated until ultimate results have been o

vity where the

broth, 0.28 oz
be well mixed
guide cover is

ate results are
rmal element,
uring intended

he microwave
be used. The
btained.

64A.3.5 Thistestis to be repeated on the stirrer on models that also contain a stirrer.

64A.4 Popcorn fire containment test

64A.4.1

The following load placed on a minimum 2.8 in (7 cm) diameter paper plate shall be located in

the center of the cooking shelf of the oven cavity. The load shall consist of 7 0z (0.2 kg) of popcorn well-
mixed with 0.85 oz (25 mL) of vegetable oil and contained in a clear plastic bag ties with a steel wire twist

tie.

64A.4.2 The microwave is to be operated at full power until ultimate results are obtained or for 7h,
whichever comes first.
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64A.5 Thermally protected AC fan motor ignition test

64A.5.1 The requirements in this section are intended to investigate the risk of fire for fans including the
impeller and surrounding materials.

Exception: A motor that is fully enclosed in metal or 5V material is exempt from this test.
64A.5.2 All motor thermal protectors are to be shunted out of the motor winding so that the motor stays
continually energized. The rotor is to be locked. The fan is to be positioned as intended in application and

is to be energized in a room ambient temperature of 50 to 104°F (10 to 40°C).

64A.5.3 The
microwave an

fan is to be operated at the nominal rated voltage and powered separas
J held until temperature stabilization.

tely from the

64A.5.4 Thd
stabilization is

applied voltage shall be increased by 10 V increments and held unti
achieved.

temperature

64A.5.5 Theltestis concluded when ultimate results are obtained.

64A.5.6 As cheese cloth

surrounding th

A result of the test, there shall be no evidence of ignition of the external
e appliance.

64A.6 Nichrpme wire ignition tests

64A.6.1 If sp
One sample 9
within the sam
As aresult of t

a) Ignit
b) Frag

c)Ash

64A.6.2 Thig
spread of fire §

b.2 — 64A.6.9.

ecified by 12.8.4, an electrical connectioh.shall be tested as specified in 64A.

e appliance if they are located such.to not influence the outcome or evaluati
he test, there shall be no evidence, of the following conditions:

on of the external cheese cloth surrounding the appliance;
ture or shorting of the nichrome wire prior to completion of the test; or

ft in the position ¢f the nichrome wire sufficient to alter the severity of the test.

test intentionally attempts to cause a fire. Appropriate safety precautions f
hould be.taken. The test location shall have sufficient fresh air to sustain the fl

hall be evaluated per connection. Multiple connections may be independently evaluated

bn of the test.

o prevent the
bme. This test

shall be condycted.atan elevation of less than 2,000 ft (610 m) above sea level.

64A.6.3 Alln ktop, Built-in,
etc.) shall be supported on a non-conductive surface. The top, two sides, front and back of appliance shall
be completely covered by single-layer cheesecloth panels. A mechanical means, such as small pieces of
metal foil adhesive tape shall be used to secure the cheesecloth panels so there are no gaps between the
panels. A single layer of cheesecloth slightly larger than the appliance bottom surface shall cover the
supporting surface. If agreeable to those concerned, cheesecloth may be placed only in the area of the
anticipated breach.

icrowave Pnnfignmﬁnnc ((‘nun’rnr fnp, Under-cabinet mounted Qver-the-cod

64A.6.4 All labels that are applied by the manufacturer shall be applied to the intended surfaces of the
test appliance. Printing on the labels is not required. The manufacturer shall place the wiring diagram in
the test appliance as intended.

64A.6.5 The appliance shall be de-energized during the test unless equipped with a protective control or
device. The connection under evaluation shall be electrically isolated from the appliance circuitry during
the test. If the appliance is energized during the test, a duplicate connection that is electrically isolated
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from live parts shall be evaluated. Thermocouples shall be placed around the part (but not in direct
contact) such that when ignition occurs, an increase in temperature can be detected. When appropriate,
windows made of glass, or other clear non-combustible material may be used in the product to allow
viewing of the component being tested. Windows must be ‘sealed’ to prevent extraneous drafts or air
leaks. Windows shall be located in areas not likely to be involved in or influence flame propagation. Video
cameras may be employed to assist in verification of ignition. A constant current power supply shall be
used and current shall be monitored for evidence of shorting or resistance wire breaks during testing.

64A.6.6 An appliance control or device employed to provide protection from risk of fire shall be evaluated
as a protective control and may be used to de-energize the nichrome wire if found to actuate during the

test.

64A.6.7 Nic
applied to a

during the test.

64A6.8 As

nrome wire [20% Chrome, 80% Nickel, 22 AWG, in accordance with ASTM_ 34
connector or switching contact such that the adjacent polymeric materials
t

ngle strand of nichrome wire with an approximate length of 2.0 £4:0 in (50 n

4-11,] shall be
will be ignited

hm — 100 mm)

shall be formgd into a coil with a diameter and length that approximates the.connection undler evaluation.

The coil shall
a single term

be inserted in place of the connection under evaluation. In.the/case of a multi;
hal pin shall be removed from the connector such that the,coil can be inserte

case location
must be eval

a
supported an}i

method of wr
diameter of 0
wrapping the
consumption
or sleeve prig
case of switc
contacts and

64A.6.9 The
11 A. Power
ignition of the
possible. If n
prematurely, {

64A.6.10 A
cheesecloth.

(typically the lowest position). If worst case position.is’not obvious, then mu
ted. Insulated wire leads shall be used to supply-pewer to the nichrome wir
strain-relieved to prevent the nichrome wire.from shifting during testing.
pping a coil is wrapping nichrome wire around:the threads of a #6-18 wood sc
094 in (2.39 mm) and a thread per inch caunt of 18. Alternate wrapping me|
connector externally may be employed.if it is deemed necessary to ach
bf the adjacent material. Uninsulated términals shall be wrapped with a non-fl

ning devices, a coil of nichrome wire shall be placed inside the device in the
bppropriately supported to prevent movement during the test.

nichrome wire shall be ‘energized such that current in the circuit is immediate
cheesecloth. If ignition of the cheesecloth occurs, the fire shall be extinguish

b ignition is detected, the current shall be held for 20 min. If the nichrome
he test shall be repeated.

fter the\appliance has cooled, there shall be no charring, burning, or br

pin connector,
bd in the worst
tiple positions
e and shall be
The preferred
rew with a root
thods such as
eve complete
ammable tape

I to wrapping with nichrome wire to prevent shorting out portions of the nichrome wire. In the

position of the

y increased to

shall be held constant until burning of the polymeric material ceases naturally or there is

ed as soon as
wire fractures

bken fibers of

Smoke discoloration is acceptable. Upon inspection of the appliance, the

evidence of a

shift in the position of the nichrome wire sufficient to influence the test.

e shall be no

65 Strength of Mounting Test

65.1

To determine that a wall-mounted appliance complies with the requirements in 7.2.1, the complete

appliance is to be mounted on a smooth vertical surface in accordance with the manufacturer's
instructions, and using the brackets, hangers, or the like that are provided with the appliance as shipped,
or are available as a separate field-installed kit. A force of 50 Ibf (222 N) is to be applied to the outer edge
of an open door, for 5 min, so as to cause the greatest moment.

65.2 If no wall construction is specified in the installation instructions or if the constructions described do
not represent expected wall constructions, then the test shall be conducted with each of the wall
constraints as follows:

a) 3/8-in thick trade size gypsum dry wall fastened to 2- by 4-in trade size wood studs spaced on
centers of 16 in (406 mm) is to be used as the support surface. The hardware is to be applied as
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specified in the instructions, and the mounting screws (or other fasteners) are to be positioned
between the studs and secured into the gypsum dry wall. An adjustable product is to be adjusted to
the position that will give the maximum projection from the wall. If the manufacturer's installation
instructions indicate the mounting screws are to be secured into wood studs:

1) An appliance less than 32-in (813-mm) wide is to be mounted on one side to a wood stud
and on the other side to the dry wall, even if the instructions recommend securement to two
studs.

2) An appliance at least 32-in wide is to be mounted to a wood stud on each side.

b) 1/2-in thick trade size gypsum dry wall fastened to 2- by 4-in trade size wood studs spaced on
centers of 24 in (610 mm) is to be used as the support surface. The hardware is to be applied as
specifigd in the instructions, and the mounting screws (or other fasteners) are to, pe positioned
betwegn the studs and secured into the gypsum dry wall. An adjustable product-is to be adjusted to
the pogition that will give the maximum projection from the wall. If the manufacturef's installation
instructions indicate the mounting screws are to be secured into wood studs; then the appliance is
to be nounted on the lightest side to a wood stud and on the other sidetoithe dry wall, even if the
instructions recommend securement to two studs.

66 Tests on|Motors Exposed to Grease or Cooking Vapors

66.1 Generd|

66.1.1 A mot 66.3.1.

or as specified in 20.5(c) shall be subjected to the tests specified in 66.2.1 and

Exception: A
subjected to th
a test program

66.1.2 As a result of the tests specified in66.2.1 and 66.3.1:

a) The
access|

b) The
Withsta

c) The
when t

motor that is constructed such that the windings are totally encapsulated
e tests described in this section, provided the encapsulating material has bee
equivalent to that described in this section and has been found to be resistant|

Fe shall be no noticeablé” change or deterioration of the motor insulation W
bility, mechanical strength, or the like;

e shall be no\.dielectric breakdown when tested in accordance with Dielg
nd Test, Section 44; and

leakage.current of a cord-connected appliance shall not exceed the limits sp
bsted in accordance with Leakage Current Test, Section 38. Charring or disco

need not be
N subjected to
to grease.

ith respect to

ctric Voltage-

beified in 38.1
oration of the

insulati

on is ‘acceptable, provided all component materials of the insulation system rer|nain intact.

66.2 Grease conditioning

66.2.1

Three samples of a motor are to be completely coated with a layer of lard, 1/8-in (3.2-mm)

minimum thick, and placed for 30 days in a forced-draft air circulating oven maintained at a temperature of
150°C (302°F). At the end of this conditioning, each sample shall be installed in the appliance and shall
comply with 66.1.2.

66.3 Oven and humidity conditioning

66.3.1

Three samples of the motor shall be placed for 7 h in a forced-draft air circulating oven maintained

at a temperature of 100°C (212°F). At the end of 7 h, these samples are to be removed from the oven and
conditioned for 48 h in air having relative humidity of 88 +2 percent and a temperature of 32 +2°C (90
14°F). The cycle is then to be repeated until two complete cycles of conditioning have been conducted. At
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the end of the conditioning cycles specified above, each sample shall be installed in the appliance and
shall comply with 66.1.2.

MANUFACTURING AND PRODUCTION-LINE TESTS
67 Dielectric Voltage-Withstand Test

67.1 Each appliance shall withstand without electrical breakdown, as a routine production-line test, the
application of a potential at a frequency within the range of 40 — 70 Hz, between the primary wiring,
including connected components, and accessible dead metal parts that are likely to become energized,
and between primary wiring and accessible low-voltage (42.4 V peak or less) metal parts, including
terminals.

67.2 The production-line test shall be in accordance with either the test for 60 s or the-test for 1 s in Table
67.1.

Table 67.1
Production-line test conditions

Applied potential, Vrms
Appliance rating, V
Method? Application time, s 0 - 250 251 - 600
1 (Quadrature) 60 1000 100p + 2VP°
2 (Single phase] 60 1000 + VP 100p + 3v°
3 (Single phase) 1 1200 + 1.2VP 1200|+ 3.6V°
4 (Quadrature) 1 1200 1200]+ 2.4V®

@ Method 1 is dgscribed in 67.3; method 2 is described in67.4; method 3 is described in 67.5; and method 4 is dedcribed in 67.6.
bV is the voltagp determined in accordance with 40:2(1.

67.3 For thg quadrature test for 60 s, the test potential is to be applied using the test circyit illustrated in
Figure 44.1. [The appliance is to-be energized at rated voltage. The appliance is to haye a sufficient
number of swjtching components (triacs, relay contacts, and the like) closed or electrically hypassed such
that all primary circuits are subjected to the dielectric potential.

67.4 For the singlefphase test for 60 s described in 44.2.1.2, the appliance is to be unenergized; or for
the test descr|bed in-44.2.3.1, the appliance is to be energized at rated voltage.

67.5 For the a;llgie-phaac test-for—t—s—described-in442-4+2the potentiaits—to—be—applied while the

appliance is unenergized; or for the test described in 44.2.3.1, the potential is to be applied while the
appliance is energized.

4
1

67.6 For the quadrature test for 1 s, the test potential is to be applied using the test circuit illustrated in
Figure 44.1. The test potential is to be applied while the appliance is energized. The appliance is to have a
sufficient number of switching components (triacs, relay contacts, and the like) closed or electrically
bypassed such that all primary circuits are subjected to the dielectric potential.

67.7 The appliance may be in a heated or unheated condition for the test.

67.8 The test shall be conducted when the appliance is complete (fully assembled). It is not intended that
the appliance be unwired, modified, or disassembled for the test.
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Exception No. 1: Parts such as snap covers or friction-fit knobs that would interfere with performance of
the test need not be in place.

Exception No. 2: The test may be performed before final assembly if the test represents that for the
completed appliance.

67.9 When the appliance employs a solid-state component, which is not relied upon to reduce the risk of
electric shock and which can be damaged by the dielectric potential, the test may be conducted before the
component is electrically connected provided that a random sampling of each day's production is tested at
the potential specified in Table 67.1. The circuitry may be rearranged for the purpose of the test to
minimize the likelihood of solid-state-component damage while retaining representative dielectric stress of
the circuit.

67.10 The t¢
indicating the
reset device f{
unacceptable

67.11 If the
voltmeter in th

67.12 If the|output of the test-equipment transformer is 500<YA" or larger, the test pots
indicated by:
a) A voltmeter in the primary circuit or in a tertiary-winding circuit;
b) By alselector switch marked to indicate the-test potential; or
¢) In the case of equipment having a sjngle test-potential output, by a marking in a
location to indicate the test potential. When marking is used without an indicating
equipnjent shall include a positive means, such as an indicator lamp, to indicate thz
reset switch has been reset following a dielectric breakdown.
67.13 Test gquipment, other than‘that described in 67.10 — 67.12, may be used if found

the intended factory control.

67.14 During
that all prima
electrically byy
appliance are

st equipment shall include a transformer having an essentially sinusoidal-outp

b restore the equipment after electrical breakdown or an automaticsreject f
init.

butput of the test-equipment transformer is less than 500 VA;-the equipment s
b output circuit to directly indicate the test potential.

the test assuifficient number of primary switching components shall be in the
ry circuitry’ will be stressed. If necessary, triacs, relay contacts, and the
assed using jumpers or some other suitable method. Both sides of the primar|

it, a means of

test potential, an audible or visual indicator of electrical breakdown, @nd either a manual-

cature of any

hall include a

ential may be

readily visible
voltmeter, the
t the manual-

o0 accomplish

bn position so
like shall be
y circuit of the
e second test

to be connected together and to one terminal of the test equipment, and th

equipment ter

Tinatisto beconmectedtoaccessible dead metat parts of theapptiance:

Exception: An appliance having circuitry not subject to excessive secondary-voltage buildup in case of
electrical breakdown during the test may be tested with a single-pole primary switch, if used, in the off
position, or with only one side of the primary circuit connected to the test equipment when the primary
switching components are in the on position, or when a primary switching component is not used.

68 Grounding-Continuity Test

68.1 Each appliance that has a power-supply cord shall be tested, as a routine production-line test, to
determine grounding continuity between the grounding blade of the attachment plug and the accessible
dead metal parts of the appliance that are likely to become energized.

68.2 Only a single test need be made if the accessible dead metal selected is conductively connected by
construction to all other accessible dead metal.
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68.3 Any indicating device (an ohmmeter, a battery-and-buzzer combination, or the like) may be used to
determine compliance with the grounding-continuity requirement in 68.1.

RATING
69 Details

69.1 An appliance shall be rated in volts, amperes or watts, and frequency. The rating shall include the
number of phases if the appliance is intended for use on a polyphase circuit. The voltage rating shall be in
accordance with an appropriate single voltage or range of voltages such as 110 — 120, 208, 220 — 240,
254 — 277, 416, 440 — 480, 550, 575, and 600. The ampere rating shall be included unless the full-load
power factor is 80 percent or more.

69.2 Thera

incorporating

a) Thg
amper|

b) Th

overcy

69.3

If an &

fling of an appliance having provision for permanent connection of the electri
A motor load of more than 1/8 horsepower shall include either:

motor load of the largest motor in amperes and volts, and alse’ the non
es and volts (or watts and volts); or

a}

b minimum supply circuit conductor ampacity and the,\maximum rating
rrent protective device in amperes.

ppliance includes an attachment-plug receptacle that serves as a general-

added load that may be imposed on the appliance and its supply connections (1440 W

rated 15 A is

marked for a
appliance.

MARKINGS
70 General

70.1 An ad

otherwise per
of an appliang

hesive-attached marking employed in an application where a durable, secu

for Marking apd Labeling<Systems, UL 969, for indoor applications.

70.2 Labels|
subjected to
appliance are|

rated_for‘indoor dry locations are suitable only for markings located where t
bceasional splashing, cleaning, or oven cavity vapors. The bottom and rea
not'considered to be subjected to occasional splashing or cleaning.

employed and 1920 W if a receptacle rated 20 A is employed, unless ths
specific load) shall be taken into consideration in determining the electrica

manent marking is ‘specified, bearing required markings, and located on the €|
e or inside of the)oven cavity, shall comply with the applicable requirements in the Standard

cal supply and

motor load in

of the circuit

ise outlet, the
f a receptacle
receptacle is
| rating of the

ely affixed, or

xterior surface

ney will not be
panels of an

70.3 Labels on built-in, under-cabinet, wall-mounted (or the like) appliances or conversion kits may be
rated for indoor dry locations if, after installation, the labels will be located within the wall or other locations
where they will not be subjected to occasional splashing, cleaning, or cavity vapors.

70.4 A cautionary marking specified in Visible After Installation, Section 71, and Visible During
Installation and Examination, Section 73, shall be in letters not less than 3/32-in (2.4-mm) high with the
heading or title emphasized to elicit the attention of the reader.

Exception: The minimum letter height of the markings in 71.1.3 is not specified, but the markings shall be
legible.
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71 Visible After Installation
71.1 General

71.1.1  The marking required by 71.1.3 — 71.1.10, shall be durable and securely affixed to the appliance
and shall be plain, legible, and readily visible after the appliance is installed in the intended manner.

Exception: As provided in 71.1.8.

71.1.2 When applying the marking visibility requirement in 71.1.1, consideration is to be given to the
effect of different installation arrangements (for example, built-in or under cabinet installations)
recommended_hy the manufacturer

71.1.3 A progluct shall be legibly and permanently marked with:

a) The|manufacturer's name, trade name, trademark, or other descriptive marking|by which the
organization responsible for the product can be identified (hereinafter referred to as manufacturer's
name);

b) The|month and year of manufacture without abbreviation, with*the year shown as a four digit
numbef as follows: Manufactured: (insert month and year of manufacture);

c) If the same appliance is produced or assembled-at more than one factory, pach finished
appliarjce shall have an acceptable distinctive marking)ythat may be in code, to ideniify the factory
of origif;

d) A distinctive catalog number or the equivalent;
e) The electrical rating. See Details, Section 69; and

f) With|the statement "household" orl“"commercial" or an acceptable equivalent wording to indicate
the intgnded use of the appliance:

71.1.4 A pregsure wire connectorintended for connection of an equipment grounding conductor shall be
identified by being marked "G,"("GR," "GND," "Ground," "Grounding," with the grounding symbol illustrated
in Figure 71.1)a similar marking; or by a marking on the wiring diagram provided on the applignce.

Figure 71.1
Grounding Symbol
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71.1.5 A commercial use appliance that is intended for use only by professional cooks or chefs in a
commercial kitchen, and that is required to be provided with the marking described in 72.3 shall also be
marked: "For Use Only In Professionally Staffed Commercial Kitchens. Not For Use In Areas Accessible
To The General Public," or equivalent. Such an appliance shall not be provided with any marking indicating
that the appliance is intended for household use.

71.1.6 If the currents in ungrounded supply conductors differ to such an extent that proper overcurrent
protection, in accordance with the National Electrical Code, ANSI/NFPA 70, would require fuses of
different current ratings, the marking shall include the ampere rating of each ungrounded supply

conductor.

7117 Ana
cautionary m
appliance ha
servicing."

71.1.8 Ifan
fuseholder) is|
durable mark
is obvious to
provided (a s

against fire, r¢place only with the same type and rating of fuse}

71.1.9 |If thd
cleaning or g
temperature (

contact with any normally enclosed or protected live part, the appliance shall be plainly

warning that
circuit. See al

71110 Ah
to persons du

"Risk of Elecfric Shock — Heat;Sink (or other words describing the type of part) may be li

power supply
part in a loca
and so as to
The word "W,
elicit the atten

bpliance having provision for permanent connection to multiple power suppli
prking. The marking shall state "CAUTION" and the following or the) ‘eq

D

more than one power-supply connection point. Disconnect all-power s

nterchangeable fuse (a fuse is interchangeable if any fuse, of higher ampere r
used to limit secondary-circuit power in accordance with 32.1.2, there shall b
ng indicating the ampere rating of the fuse to be used<or replacement and lo

ngle marking is acceptable for a group of fuses)s"WARNING — For contin

imilar servicing by the user (including:replacement of a replaceable overc
rotective device) and, if such disassembly involves the exposure of persons t

such servicing should be done“only while the appliance is disconnected fr
50 6.5.

bat sink that is electrically live, likely to be mistaken as dead metal; and likely
ring servicing shall\be marked with the word "WARNING" and the following

before seryiting." The marking shall be located on the part or immediately 2
ion inside the electrical enclosure such that it is obvious to which part the m
Mmake the risk known from all approaches to the part before the part is likely
ARNING" shall be in letters not less than 3/32-in (2.4-mm) high and shall be
tion,of the reader.

bs shall bear a
livalent: "This
ipplies before

hting will fit the
b a legible and
cated so that it

which fuse and fuseholder it applies. In addition, the following prominent marking shall be

Lled protection

design of an appliance contemplates disassembly by means of a tool for the purpose of

urrent or over
D unintentional
marked with a
bm the supply

to be exposed
or equivalent:
e. Disconnect
djacent to the
arking applies,
0 be touched.
emphasized to

71.2 Combi

71.2.1
calls attention

nation microwave oven hood fans

to:

A combination microwave oven vent-hood fan shall be provided with a permanent marking that

a) The need for frequent cleaning of all grease from the fan and from all other grease-laden
surfaces;

b) The

need for frequent removal and cleaning of any filter unit provided; and

c) The need to exercise care when using cleaning agents or detergents. This marking shall be in

letters

not less than 3/16-in (4.8-mm) high.
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71.2.2 A combination microwave oven vent-hood fan provided with an automatic fan-starting feature
shall be provided with a marking that is visible to the user prior to the performance of intended
maintenance or removal of any guard that would expose a moving part, stating "CAUTION" and the
following or equivalent: "Automatically operated device — to reduce the risk of injury, disconnect from
power supply before servicing."

Exception: The marking is not required on a combination microwave oven vent-hood fan that is provided

with an automatic fan-starting control that:

a) Will energize the fan motor only when the ambient temperature at the external side of the guard
is greater than or equal to 60°C (140°F),

b) M/Itl' stande 100 000 o of intondod onorationwwithot impgiranl pc\rfnrmgnna whil,
StAHeS—1 oo o oro—6— O HHOEAG e 60 PO HIBA— W HHROtH—HAPAHB 6—POHO RGO H

2 making and

breakir

c) The
applian
873 on
Electriq
Electriq
60730

72 \Visible tg

721 Anapp
with a perman
shall consist o
cleaning mods

72.2 An appliance that employs an audible-“signal in accordance with 27.1.7 and 27.

provided with
the appliance.
(alarm signal,
or disconnect

72.3 If, wher
surface of a

commercial ki
one or more (
shall be locats

g the maximum rated current and rated voltage, and

control complies with the requirements, including calibration verification,
ce limit controls in the Standard for Temperature-Indicating and -Reguilating E
with the requirements of operating type 2 action control in the)'Standard
al Controls — Part 1: General Requirements, UL 60730-1, and_the Standard
al Controls — Part 2-9: Particular Requirements for Temperature Sensing
2-9.

the User During Use

iance that employs an indicator light in accordance with 27.1.7 and 27.1.9 shd
bnt marking, located adjacent to the light, that'identifies the function of the light
f the word "WARNING" and the following or the equivalent: "Oven is malfunc
; turn off or disconnect from power supply. See instruction manual before oper

applicable to
quipment, UL
for Automatic
for Automatic
Controls, UL

Il be provided
. The marking
ioning in self-
ating."

1.10 shall be

a permanent marking, located in an area readily visible to the user during th
The marking shall consistof the word "WARNING" and the following or the
for example, a bell or buzzer) sounds, oven is malfunctioning in self-cleaning n
rom power supply and see instruction manual before operation."

tested in accordance with the Surface Temperature Test, Section 42, the ten
commercial “use appliance intended only for use by professional chefs an
chen exceeds the temperature specified in Table 42.1, the surface shall be
ermanent markings that include the words: "CAUTION — Hot," or equivalent
d en,or immediately adjacent to, the surface involved, and shall be readily

b operation of
equivalent: "If
node. Turn off

hperature of a
d cooks in a
provided with
The marking
isible from all

thelsurface. See 71 .1 5

approaches t

72.4 All microwave ovens shall be provided with a permanent marking in a location that is clearly visible
to the user when the door is open. The marking shall be placed on the vertical surface directly behind the
door as shown in Figure 72.1. The wording shall be as shown in Figure 72.2, or the equivalent. The height
of the capital letters in the message shall be 0.1 in ( 2.54 mm) minimum. The height of “WARNING” shall
be a minimum of 1.5 times the height of the letters in the message. Lettering shall be black. The
background of the message block shall be white or silver, and the background in the warning block shall
be orange.
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Figure 72.1

Example of acceptable locations for burn hazard marking

Vertical surface directly behind door,
su3ft59 clearly visible to user

Figure 72.2

Burn hazard marking

BURN HAZARD:

* Do-not allow children to use the microway

¢'Use caution when removing hot items

Failure to follow these instructions can
result in severe burns

su3460

73 Visible During Installation and Examination

73.1 The markings required by 73.2 — 73.21, shall be durable and securely affixed to the appliance and
shall be plain, legible, and readily visible during installation and examination of the supply-wiring
connections.

Exception: As provided in 73.8 and 73.13.

73.2 If, during the temperature test, any point within a terminal box or wiring compartment of a
permanently-connected appliance in which field-installed conductors are intended to be connected
(including such conductors themselves) attains a temperature rise of more than 35° C (63° F), the
appliance shall be marked with the following statement or the equivalent: "For supply connection, use . . . .
AWG or larger wires suitable for at least . . . C (. . . F)." The wire size and temperature used in the
preceding statement shall be in accordance with 73.3 and 73.4.


https://ulnorm.com/api/?name=UL 923 2020.pdf

124

UL 923 AUGUST 27, 2020

73.3 The marking of wire size required in 73.2 depends on the size of the supply conductors employed
for the temperature test (see 41.4).

a) If the temperature test is conducted using 14 AWG (2.1 mm?) conductors, the wire size marking
may be omitted.

b) If the temperature test is conducted using conductors of all the same size, the marking is to
specify that size.

c) If the temperature test is conducted using conductors of more than one size (because of
unbalanced loads, multiple power supplies, or other reason), the marking is to include the following
statement or equivalent: "See wiring diagram for wire size."

73.4 The mgrking of the temperature rating of the supply conductors required in 73.2 depgnds upon the

temperature rise in the terminal box.

a) If, dyrring the temperature test, the temperature rise in the terminal box.gr-wiring compartment is
35°C (§3°F) or less, no temperature marking is required.

b) If, dliring the temperature test, the temperature rise in the termjnal)box or wiring compartment is
36 — 5(Q°C (64 — 90°F), the temperature marking is to be "75°C (167°F)."

c) If, duyring the temperature test, the temperature rise in the terminal box or wiring compartment is
51 -64°C (91 — 117°F), the temperature marking is to be "90°C (194°F)."

73.5 The a
connections U

changing, terrTinaI current or potential rating, multiple:supplies, and so forth. If unbalanced

exist as indica

73.6 Ifitisn
be provided in
connection, sy
rating.

73.7 Anappl

a) "Usg

b) "Use¢ aluminim conductors only" if the terminal is acceptable only for connectior

wire;

bpliance shall be marked with information»,for the installation and exami

ed in 73.3(c), each supply terminal shall be marked with its current rating.

ecessary to make field connections between components of an appliance, a
dicating the location of the(field connections and any specific requirement fq
ch as the need for moisture-resistant wire insulation, the size of conductor, o

ance having figld-wiring terminals shall be marked:

copper conductors only" if the terminal is acceptable only for connection to co

nation of the

nless the proper connection to field wiring terminals is obvious; for example, phase

supply circuits

marking shall
r the point of
r temperature

pper wire;

to aluminum

c) "Use copper or aluminum conductors" or "Use copper, copper-clad aluminum, or aluminum
conductors" if the terminal is acceptable only for connection to either copper or aluminum wire; or

d) "Use copper-clad aluminum or copper conductors" if the terminal is acceptable only for
connection to either copper or copper-clad aluminum wire.

73.8

Each individual heating element or unit that is part of an appliance and that is replaceable in the

field shall be marked with its electrical rating in amperes or watts, and also in volts, or with the
manufacturer's part number.

73.9 An appliance provided with factory installed flexible metal conduit with leads in accordance with
13.1.1.2 shall be marked to indicate that the flexible metal conduit and leads are factory installed.
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73.10 A cord-connected, microwave appliance shall be plainly marked with the word "WARNING" and
the following or the equivalent: "To provide continued protection against electric shock, connect to properly
grounded outlets only."

73.11 A microwave cooking appliance that is rated for use at more than one voltage, supply frequency, or
for a range of voltages or supply frequencies, and contains a tapped transformer or other means of being
adapted in the field to different supply voltages or supply frequencies is to be marked as indicated below:

a) A clear, permanent marking adjacent to the cord or supply compartment is to be provided to
warn the user that internal adjustments may be necessary when the equipment is installed or
moved and

b) De
adjustments that must be made for various voltages or frequencies. The mstructlons may be on the
outside or the inside of the overall enclosure of the unit depending upon thg¢ point where
adjustments for supply voltages must be made.

Exception: THe marking is not required if all tests were performed with the most unfavorable combination
of supply voltage, supply frequency, and internal adjustments.

73.12 If the unit has a dual voltage or frequency rating, the unit shall be marked to indicatg the particular
voltage or frequency for which it is connected when shipped from the)factory.

73.13 The nparking or instructions required in Table 13.2, nofe'b, are to include the following information:

a) A short power-supply cord is provided to reduce the risks resulting from becoming entangled in
or tripping over a longer cord.

b) Longer cord sets or extension cords are available and may be used if care is exg¢rcised in their
use.

c) If a long cord or extension cordiis’used:

1) The marked electrical rating of the cord set or extension cord should be af least as great
as the electrical rating of the appliance;

2) The extension cord must be a grounding-type 3-wire cord; and

3) The longer cord should be arranged so that it will not drape over the gounter top or
tabletop where it can be pulled on by children or tripped over unintentionally.

73.14 A micrewave-—cecking—applianceintended-forfieldinstalation—directy-overa—eonventional oven,
range, or counter-mounted cooking unit shall be marked to indicate the appliance over which it may be
mounted. The information shall also be contained in the operating instructions.

Exception No. 1: The marking is not required on the microwave cooking appliance if the conventional unit
is provided with a marking that is clear and visible after installation indicating the microwave cooking
appliance which may be mounted over it.

Exception No. 2: The marking is not required if the microwave cooking appliance is tested over the
standard test wall oven described in 41.6.4.

73.15 If an over-the-cooktop microwave oven is intended for use with all gas and electric ranges of a
specified maximum width, it shall be marked with the following words, or equivalent: "Suitable for use
above gas or electric cooking equipment ___inches or less wide." The marking shall indicate the maximum
width of the range over which the over-the-cooktop appliance is intended to be used. See 41.3.7.1.4.
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