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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Microwave Cooking Appliances, UL 923

Fifth Edition, Dated May 23, 2002

Revisions: This Standard contains revisions through and including January 16, 2003.

Summary of Topics

The revisions dated January 16, 2003 were issued to incorporate the following new and revised
requirements:

• Removal of cord types HS and HSO from Table 13.1.

• Deletion of soldering all strands of a wire together as a means of preventing loose
strands at internal wiring connections.

• Revision of paragraph 21.2 to harmonize the requirement with other UL standards that
require compliance with the Standard for Overheating Protection for Motors, UL 2111.

• Revision to 36.6.4.1.6 that a temperature-limiting device shall not operate during the
Temperature Test.

• Revision of the important instructions to caution users concerning heating liquids
beyond the boiling point.

• Addition of Supplement SB to investigate microwave ovens utilizing tungsten-halogen
lamps for cooking.

The revisions were also issued to reflect the December 11, 2002 ANSI recognition of the
standard.

Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The following table lists the future effective dates with the corresponding item.
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Future Effective Date References

July 16, 2003 Table 13.1 and 68.1.3

May 23, 2004 13.1.2.1 and Supplement SB

The revised requirements are substantially in accordance with UL’s Bulletin(s) on this subject dated July
26, 2002. The bulletin(s) is now obsolete and may be discarded.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

As indicated on the title page (page1), this UL Standard for Safety has been adopted by the Department
of Defense.

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard ″as is″ without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.
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If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a ″SUPERSEDED REQUIREMENTS″ notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2003 Underwriters Laboratories Inc.

JANUARY 16, 2003 − UL 923 tr3

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

-
-
`
,
,
,
,
,
,
`
,
,
`
,
`
,
,
,
`
,
`
`
`
`
,
,
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



This Standard consists of pages dated as shown in the following checklist:

Page Date

1-3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
4-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
7-8B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
9-27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
29-32. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
34-35. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
36-36B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
37-67. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
68 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
69-117 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
118-120B. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
121-136 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
SA1-SA3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
SA4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
SB1-SB6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003
A1-A2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
CRG1-CRG4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May 23, 2002
SR1-SR4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . January 16, 2003

JANUARY 16, 2003 − UL 923tr4

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

--`,,,,,,`,,`,`,,,`,````,,`,`,`-`-`,,`,,`,`,,`---



MAY 23, 2002
(Title Page Reprinted: January 16, 2003)

1

UL 923

Standard for Microwave Cooking Appliances

First Edition – October, 1977
Second Edition – November, 1981

Third Edition – August, 1990
Fourth Edition – November, 1995

Fifth Edition

May 23, 2002

The most recent designation of ANSI/UL 923 as an American National Standard
(ANSI) occurred on December 11, 2002. The ANSI approval for this standard
does not include the Cover Page, Transmittal Pages, Title Page, Foreword,
Appendices, CRG, or Superceded Requirements.

This ANSI/UL Standard for Safety, which consists of the Fifth Edition including
revisions through January 16, 2003, is under continuous maintenance, whereby
each revision is ANSI approved upon publication. Comments or proposals for
revisions on any part of the Standard may be submitted to UL at any time. Written
comments are to be sent to the UL Northbrook Standards Department, 333
Pfingsten Road, Northbrook, IL 60062.

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

The Department of Defense (DoD) has adopted UL 923 on June 29, 1990. The
publication of revised pages or a new edition of this Standard will not invalidate
the DoD adoption.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.
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FOREWORD

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will not necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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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 purpose of these requirements, commercial microwave cooking equipment is that usually
found in commercial kitchens, restaurants, or other business establishments where food may be
dispensed. Household microwave cooking equipment is that intended for household use.

1.4 These requirements also cover the microwave cooking portion of a household electric range. The
combination is to comply with the Standard for Household Electric Ranges, UL 858.

2 Glossary

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

2.2 AUTOMATICALLY CONTROLLED APPLIANCE – An appliance is considered to be automatically
controlled under any one or more of the following conditions:

a) If the repeated starting of the appliance, beyond one complete predetermined cycle of
operation, is independent of any manual control;

b) If, during any single predetermined cycle of operation, the appliance is caused to stop and
restart, or change operating modes one or more times; or

c) If, upon energizing the appliance, the initial starting of a motor may be intentionally delayed
beyond normal, conventional starting.

2.3 CAVITY – That portion of the microwave cooking appliance in which food may be heated, cooked,
or dried.

2.4 CLASS 2 CIRCUIT – An isolated secondary circuit involving a potential of not more than 42.4 V
peak supplied by:

a) An inherently-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
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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.

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 31.

2.5 CONTROLLED ENVIRONMENT – An environment relatively free of conductive contaminants, such
as normal cooking vapors, carbon dust, and the like, that may be a result of the end-use equipment to
which a control will be installed or may be due to the location of the end-use equipment, and protected
against humidity and the formation of condensation. A controlled environment may be provided by
means of a:

a) Hermetically sealed enclosure,

b) Encapsulation,

c) A conformal 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 temperature and a suitably low relative humidity).

2.6 ″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.

2.7 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.

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

2.9 INTERLOCK – A device or system, either electrical, mechanical, or electromechanical, that serves
to prevent exposure to an electric shock, or physical injury, or excessive radiation emission when a
door, cover, or access panel is opened or removed.

2.10 INTERLOCK MONITOR – An electrical, mechanical, or electromechanical system that serves to
render a microwave cooking appliance incapable of generating microwave energy in the event the
designated primary or secondary interlock, or both does not perform its intended function.

2.11 MAGNETRON – A type of microwave generator usually used in microwave cooking appliances.

2.12 MICROWAVE ENCLOSURE – Refers to the inner cavity walls, the door, waveguide, and radiation
shielding around magnetron filament connections.

2.13 MICROWAVE RADIATION EMISSION – The microwave energy to which persons might be
exposed during operation or user servicing of a microwave cooking appliance.
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2.14 OVER-THE-COOKTOP MICROWAVE OVEN – Any appliance, including a combination microwave
oven vent-hood fan, that may be located above a range, cooktop, or similar heating appliance. It also
includes appliances that can be located on a vent-hood shelf above a range or cooktop.

2.15 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 34.1.1.

2.16 PRIMARY CIRCUITS – The wiring and components that are conductively connected to the branch
circuit.

2.17 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.

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

2.19 SECONDARY INTERLOCK – A designation for one of the oven door interlocks. The operation of
the secondary interlock is intended to prevent microwave radiation emission from exceeding the level
specified in 34.1.1 when the door is opened.

2.20 STIRRER – That feature of a microwave cooking appliance that serves to continuously change the
standing wave pattern within the oven cavity.

2.21 UNDER-CABINET MOUNTED MICROWAVE OVENS – A microwave cooking appliance that is
installed under a cabinet and over a non-heat producing surface.

2.22 USER SERVICING – Any form of servicing that might be performed by personnel other than those
who are trained to maintain the appliance. Some examples of user servicing are:

a) Cleaning 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 operation described or implied in the operator’s manual, whether or not tools are
required.

2.23 VIEWING SCREEN – That feature of a microwave appliance, usually part of the door assembly,
that is opaque to microwave energy but visually transparent to provide for viewing the cavity contents.

2.24 VIEWING SCREEN BARRIER – An optically transparent material adjacent to a viewing screen,
which serves to prevent insertion of a wire or other object into the cavity.
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3 General

3.1 Components

3.1.1 Except as indicated in 3.1.2, a component of a product covered by this standard shall comply with
the requirements for that component. See Appendix A for a list of standards covering components
generally used in the products covered by this standard.

3.1.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

3.1.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

3.1.4 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.

3.2 Units of measurement

3.2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

3.2.2 Unless indicated otherwise, all voltage and current values mentioned in this standard are
root-mean-square (rms).

3.3 References

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

MAY 23, 2002MICROWAVE COOKING APPLIANCES - UL 92312

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

-
-
`
,
,
,
,
,
,
`
,
,
`
,
`
,
,
,
`
,
`
`
`
`
,
,
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



CONSTRUCTION

4 General

4.1 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.

5 Frame and Enclosure

5.1 A microwave cooking appliance shall be so formed and assembled that it will have the strength and
rigidity necessary to resist the abuses that it is likely to be subjected, without increasing the risk of fire,
electric shock, injury to persons, or exposure to radiation emission in excess of the limits specified in these
requirements due to total or partial collapse with resulting reduction of spacings, loosening or
displacement of parts, or other serious defects.

5.2 The enclosure of a microwave cooking appliance shall house all electrical parts, except a supply cord,
that may cause a fire, electric shock, injury to persons, or exposure to radiation emission in excess of the
limits specified in these requirements under any condition of use. No dependence shall be placed on
adjacent walls or adjacent equipment to complete an enclosure. If a microwave cooking appliance is
intended for permanent installation (intended for permanent connection to the power supply), the
appliance shall be provided with means for mounting in the intended manner and shall be furnished with
any necessary fittings, such as brackets, hangers, or sleeve.

5.3 Among the factors that shall be taken into consideration when an enclosure is being evaluated are
its:

a) Mechanical strength,

b) Resistance to impact,

c) Moisture-absorptive properties,

d) Combustibility,

e) Resistance 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.

5.4 An enclosure constructed of polymeric material shall comply with the requirement in 12.3.

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
5.3 and 5.6.
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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

Metal

At small, flat, unreinforced
surfaces and at surfaces that are
reinforced by curving, ribbing, or

the like, (or are otherwise of a
shape and/or size to provide
acceptable physical strength)

At surfaces to which a
wiring system is to be
connected in the field

At relatively large
unreinforced flat

surfaces

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

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

Cast malleable iron 1/16 (1.6) – 3/32 (2.4)

Other cast metal 3/32 (2.4) – 1/8 (3.2)

Uncoated sheet steel 0.026 (0.66) 0.032 (0.81)a 0.026 (0.66)

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

Nonferrous sheet metal 0.036 (0.91) 0.045 (1.14) 0.036 (0.91)

a Sheet steel of a thickness less than that mentioned, but not less than 0.026 in (0.66 mm) if uncoated steel or not less than
0.029 in (0.74 mm) if galvanized steel, is acceptable if the area surrounding the knockout has a thickness not less than 0.053 in
(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 structure, such as into
false-ceiling space or into hollow spaces in the wall, when the appliance is installed as intended.

5.8 The microwave enclosure of a microwave cooking appliance shall be so constructed as to prevent
microwave radiation emission in excess of the values specified in 34.1.1.

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/cm2 at any point 5 cm or more from the external surface of the enclosure
when subjected to the Microwave Radiation Emission Test, Section 34, with all interlocks in the circuit.
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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 any part where leakage current to earth ground, or to other accessible parts, would exceed
the levels specified in 33.1.

6.3 With respect to the requirement in 6.2, the probe may be articulated into any configuration and may
be rotated or angled to any position before, during, or after insertion into the opening; and the penetration
may be to any depth allowed by the opening size, including minimal depth combined with maximum
articulation.

6.4 An opening that has a minor dimension of 1 in (25.4 mm) or more, in an enclosure, as illustrated in
Figure 6.2, is acceptable if, within the enclosure, there is no uninsulated live part or film-coated wire less
than, R distance from the inside edge of the perimeter of the opening and X distance from the plane of
the opening. T equals the enclosure thickness, R equals X minus T, and X equals five times the diameter
of the largest round rod that can be inserted through the opening but not less than 6-1/16 in (154 mm).
In evaluating an opening, any barrier located within the volume is to be ignored unless it intersects the
boundaries of the volume in a continuous, closed line.

This is generated text for figtxt.
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Figure 6.1
Accessibility probe
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Figure 6.2
Opening in enclosure

Proportions exaggerated for clarity
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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 64.1.8 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: The requirement does not apply to the screwshell or center contact of a screwshell
lampholder or to the clips 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 insulated, guarded, or
located such that the probe illustrated in Figure 6.3 cannot contact live parts with the outer enclosure
removed.

Exception No. 1: This requirement does not apply to enamel-coated line or low voltage connected coil
windings. The secondary voltage coil of the magnetron transformer shall not be exempt from the
requirement.

Exception No. 2: An interlock system may be provided in lieu of insulating, guarding, or locating the live
parts if the system disconnects all poles of the power supply, and the live parts that can be contacted by
the probe are reliably deengerized. The actuator for such an interlock shall be concealed and not obvious
to the person servicing the microwave oven.

Exception No. 3: Non-removable type fasteners or other means of securing the outer enclosure to the
oven may be provided in lieu of insulating guarding, locating or interlocking the live parts if:

a) The securing means if determined through trial removal to be unlikely to be removed,

b) The securing means is provided with a tool interface that will not accommodate a slotted, a
Phillips, a square, or torx driver, or wrench of any type for removal,

c) The securing means has a curved head that cannot be gripped by pliers. A securing means
provided with a maximum 0.020-in (0.50-mm) radius curve above the exposed outer surface of
the appliance to which the securing means is affixed is considered as not be capable of being
gripped,

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

e) The appliance is marked in accordance with 66.23.

This is generated text for figtxt.
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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 be enclosed
or guarded to reduce 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 in determining the acceptability of an exposed moving part are:

a) The degree of exposure;

b) The sharpness of the moving part;

c) 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).

Figure 6.3
Probe for uninsulated live parts
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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.

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 58.

7.3 Fans

7.3.1 A removable filter that complies with the requirements in Filters, Section 28, is acceptable as a
guard of a fan.

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

a) The appliance is marked as specified in 66.27; and

b) The installation instructions are such that, when installed per the instructions, an opening
allowing the user access to an unguarded side of a fan is at least 7 ft (2.13 m) above the floor.

8 Mechanical Assembly

8.1 A switch, a fuseholder, a lampholder, an attachment plug receptacle, a power inlet (motor attachment
cap), or other component that is handled by the user shall be mounted securely and shall be prevented
from turning. See 14.3.

Exception: The requirement that a switch be prevented from turning may be waived if all four of the
following conditions are met:

a) The switch is of a plunger, slide, or other type that does not tend to rotate when operated. A
toggle switch is considered to be subject to forces that tend to turn the switch during operation
of the switch;

b) The means of mounting the switch makes it unlikely that operation of the switch will loosen
the switch;

c) Spacings are not reduced below the minimum acceptable values and there is no stress on
internal wiring or terminals of internal wiring if the switch moves; and

d) Intended operation of the switch is by mechanical means rather than by direct contact by
persons.
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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.

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 Interlocks

10.1 Opening the door of a microwave cooking appliance shall operate a minimum of two door interlocks.
At least one door interlock on a fully assembled microwave oven shall not be operable by any part of the
human body, or any object with a straight insertable length of 3.9 in (99.6 mm). Such an interlock shall
also be concealed (not within line-of-sight), unless its actuation is prevented when access to the interlock
is possible. Any visible actuator or device to prevent actuation of this interlock shall not be removable
without disassembly of the oven or its door. For magnetically operated interlocks see 50.1 and 50.2 also.

10.2 The interlocks designated as primary and secondary shall prevent microwave radiation emission in
excess of the requirements in 34.1.1 for the primary and secondary interlocks under the normal operating
conditions described in this standard.
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11 Interlock Monitors

11.1 An interlock monitor circuit shall be provided as part of the microwave cooking appliance and shall
comply with the applicable constructional requirements of 11.2 – 11.4, and test requirements in Interlock
Monitor Circuit Test, Section 43.

11.2 An interlock monitor circuit component or system shall not serve as one of the door interlocks. Door
interlock malfunctions shall not disrupt the monitoring function of the interlock monitor circuit.

Exception: With reference to the first sentence of 11.2, a multiple circuit switch employing separate
contact sets serving as door interlock and monitor switches may be acceptable provided:

a) The presence of the interlock contact set does not increase the probability of malfunction of
the 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
operation of the interlock monitor shall be provided for the serviceman, but shall not be provided for the
user as part of the user operating instructions packaged with the product. See 69.2.

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 34.1.1.

12.2 Compliance with 12.1 is determined by subjecting the specific construction to the test described in
40.1.1 – 40.5.7 and 42.1.1 – 42.4.1.

12.3 A polymeric material enclosure of electrical parts shall comply with the requirements in the Standard
for Polymeric Materials – Use in Electrical Equipment Evaluations, UL 746C, as applicable to polymeric
enclosures.

Exception No. 1: A minimum impact of 5 ft-lbf (6.8 J) shall apply to all microwave cooking appliances when
determining the impact resistance of a polymeric material enclosure of live parts.

Exception No. 2: An enclosure of Class 2 circuits – see Secondary Circuits, Section 31 – shall be treated
as a decorative part, see 12.6.

Exception No. 3: For the abnormal operation and severe conditioning test of UL 746C, the appliance
enclosure is to be evaluated under the abnormal operation tests specified in Abnormal Operation Tests,
Section 47, and Cavity Fire Containment Test, Section 57, of this standard.
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12.4 A polymeric material that limits access to microwave energy-containing spaces shall comply with the
following:

a) Impact Test – In accordance with the Standard for Polymeric Materials – Use in Electrical
Equipment Evaluations, UL 746C. An impact of 2 ft-lbf (2.7 J) is to be applied. As a result of
this test, the appliance shall comply with 5.8 and 5.9;

b) Mold Stress-Relief Distortion – In accordance with UL 746C. As a result of this test, the
appliance shall comply with 5.8 and 5.9;

c) Abnormal Conditions – See Abnormal Operation Tests, Section 47; and

d) Flammability – The material shall be classed as HB, V-0, V-1, V-2, 5VA, or 5VB in
accordance with the Standard for Tests for Flammability of Plastic Materials for Parts in Devices
and Appliances, UL 94.

12.5 When determining compliance with the enclosure requirements of the Standard for Polymeric
Materials – Use in Electrical Equipment Evaluations, UL 746C:

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

b) The stationary enclosure requirements shall apply to all permanently wired appliances, all
floor-supported appliances, and any cord-connected appliance intended to be either fastened to
or confined (totally or partially) by the building structure or other equipment;

c) The portable enclosure requirements shall apply to all cord-connected counter top
appliances, all cord-connected under-cabinet appliances, and all cord-connected appliances not
covered by (b) above; and

d) 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.

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 metallic enclosure complies with the requirements in 5.5; and

b) The 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.
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12.7 Except where superseded by other requirements in this standard, polymeric materials shall have a
flammability classification of HB minimum, when tested in accordance with the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

Exception No. 1: Materials covered by one or more of the exceptions to 12.6 need not be classed HB,
minimum.

Exception No. 2: Parts of a portable appliance are not required to be made of a material classed HB,
minimum, provided the part does not occupy a volume greater than 0.122 in3 (2 cm3), does not have any
dimension greater than 2.4 in (60.1 mm), and is located so it cannot propagate flame from one area to
another or bridge between a possible source of ignition and other ignitable parts.

Exception No. 3: Parts of a fixed or stationary appliance are not required to be made of a material classed
HB, minimum, provided the part does not occupy a volume greater than 0.24 in3 (4 cm3), does not have
any dimension greater than 2.4 in (60.1 mm), and is located so it cannot propagate flame from one area
to another or bridge between a possible source of ignition and other ignitable parts.

12.8 Polymeric materials that serve as direct or indirect support of live parts, or an electrical or
mechanical barrier shall comply with the requirements for electric insulation in the Standard for Polymeric
Materials – Use in Electrical Equipment Evaluations, UL 746C. An impact of 5 ft-lbf (6.8 J) is to be used
for the applicable tests.

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 lbf/in2. For an adhesive used with a flexible substrate, the as-received bond
strength shall be not less than 2 lbf/in width.

12.11 With respect to 12.9, adhesive test samples shall be subjected to temperature, humidity, and cyclic
conditioning. In addition, adhesive materials that may be exposed to food or cooking vapors during normal
operation shall be subjected to corn oil exposure conditioning consisting of ten specimen samples
immersed in corn oil for 7 days at the maximum adhesive temperature measured during the test specified
in Temperature Test, Section 36.

12.12 A polymeric duct or grill that prevents exhaust air from venting into a concealed space of a building
structure (see 5.7) shall comply with the following tests in the Standard for Polymeric Materials – Use in
Electrical Equipment Evaluations, UL 746C. As a result of these tests there shall not be cracking,
warpage, or other distortion to the extent that a solid No. 18 AWG (0.82 mm2) uninsulated wire can be
inserted into any opening in the duct or grill.

a) ENCLOSURE IMPACT – When conducting the Resistance to Impact test, an impact of 2
ft-lbf (2.7 J) is to be applied to any surface that is exposed to a blow during normal use (not
including during installation). A grill, and a duct provided as part of a counter top appliance and
intended to become part of the built-in ductwork, are examples of surfaces exposed to a blow
during normal use.
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b) MOLD STRESS-RELIEF DISTORTION – Mold stress-relief distortion tests are required for
all applications. However, a repeated input test after the Mold Stress-Relief Distortion Test is
not required.

c) ABNORMAL OPERATION – For the abnormal operation and severe conditions tests, the
material is to be investigated for compliance with the Abnormal Operation Tests, Section 47.

d) FLAMMABILITY – The duct assembly shall be subjected to the 500 w (125 mm) Vertical
Burning Test, or shall have a flammability classification of 5VA (as classed by the vertical
burning rate test described in the Standard 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 5VA.

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 the Standard for Thermal Cutoffs for Use in Electrical
Appliances and Components, UL 1020, and functions to de-energize the entire appliance when
subjected to the Cavity Fire Containment Test, Section 57, with the potato or potatoes located as
close to the duct or grill as possible. See 52.1 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 Permanently-connected appliances

13.1.1 General

13.1.1.1 A microwave appliance intended for permanent connection to the power supply shall be so
constructed that it can be readily and permanently connected to one of the wiring systems that, in
accordance with the National Electrical Code, ANSI/NFPA 70, would be acceptable for the appliance.

13.1.1.2 An appliance intended to be built-in or recessed may be provided with 3 – 8 ft (0.91 – 2.44 m)
of flexible metal conduit with leads and a grounding conductor installed to facilitate servicing and
installation. The flexible conduit need not terminate in an outlet box at the free end but an antishort
bushing is to be installed and retained reliably.

13.1.1.3 Sheet metal to which a wiring system is to be connected in the field, shall have a thickness of
not less than that specified in Table 5.1.
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13.1.1.4 A wiring compartment for field-wiring connections shall be of size to accommodate such
connections.

13.1.1.5 If inspection indicates a compartment volume may not be large enough to accommodate the
intended wiring, a trial installation is to be made using wires of the size indicated in 13.1.2.1 and conduit
and fittings sized for the wire in accordance with the National Electrical Code, ANSI/NFPA 70.

13.1.1.6 The location of a terminal box or compartment in which branch-circuit connections to a
permanently wired appliance are to be made shall be such that these connections can be readily
inspected without disturbing the wiring or the appliance after the appliance has been installed as intended.
See also 13.1.1.7.

13.1.1.7 An outlet or terminal box mounted integrally with a permanently connected, built-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
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.

Revised 13.1.2.1 effective May 23, 2004

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 66.2, 66.3, and 66.4.

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 connected to that terminal. See 64.1.6 and 66.3.

13.1.2.5 A field-wiring terminal or lead for connection of an equipment-grounding conductor shall be
provided.

13.1.2.6 A field-wiring terminal intended solely for connection of an equipment-grounding conductor shall
be capable of securing a conductor of the size acceptable for the particular application, in accordance with
the National Electrical Code, ANSI/NFPA 70. See 13.1.2.8.
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13.1.2.7 The surface of an insulated lead intended for the connection of an equipment-grounding
conductor shall be green, with or without one or more yellow stripes, and no other lead shall be so
identified.

13.1.2.8 A wire-binding screw intended for the connection of an equipment-grounding conductor shall
have a green-colored head that is hexagonal, slotted, or both. A pressure wire connector intended for
connection of the equipment grounding conductor shall be marked in accordance with 64.1.4. The
wire-binding screw or pressure wire connector shall be so located that it does not require removal during
the servicing of the appliance not involving the disconnecting of the supply conductors. Sheet-metal
screws shall not be used for connection of equipment grounding conductors to enclosures at field wiring
connections.

13.1.2.9 The free length of a lead inside an outlet box or field-wiring compartment shall be 6 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 risk of fire or electric shock.

13.1.2.10 A field-wiring terminal shall be prevented from turning or shifting in position 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 No.
10 AWG (5.3 mm2) 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 No. 14 AWG (2.1 mm2), under the head of the screw
or the washer.

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 No. 14 AWG (2.1 mm2) or smaller conductor, and a No. 6 (3.5 mm diameter) screw may be used for
the connection of a No. 16 or No. 18 AWG (1.3 or 0.82 mm2) control-circuit conductor.

13.1.2.14 No. 14 AWG (2.1 mm2) 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 except that a plate not less than 0.030-in (0.76-mm) thick is acceptable if the tapped
threads have equivalent mechanical strength. There shall not be less than two full threads in the metal of
the plate.

MAY 23, 2002 MICROWAVE COOKING APPLIANCES - UL 923 27

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

--`,,,,,,`,,`,`,,,`,````,,`,`,`-`-`,,`,,`,`,,`---



13.1.2.16 A terminal plate formed from stock having the minimum acceptable thickness mentioned in
13.1.2.15 may have the metal extruded at the tapped hole to provide two full threads for the binding screw.

13.1.2.17 A field-wire connected appliance rated 125 or 125/250 V (3-wire) or less shall have one
terminal or lead identified for the connection of the grounded conductor of the supply circuit.

13.1.2.18 A field-wiring terminal intended for the connection of a grounded-supply conductor shall be
substantially white in color and shall be easily distinguishable from the other terminals, or proper
identification of the terminal for the connection of the grounded conductor shall be clearly shown in some
other manner, such as on an attached wiring diagram. If wire leads are provided instead of terminals, the
surface of the lead intended to be connected to the grounded supply circuit conductor shall be finished to
show white or natural grey color and shall be easily distinguishable from the other leads.

13.2 Cord-connected appliances

13.2.1 General

13.2.1.1 A cord-connected microwave cooking appliance (an appliance intended to be connected to the
power-supply circuit by means of a flexible cord) shall be provided with a length of attached flexible cord
and an attachment plug for connection to the supply circuit. The type of flexible cord shall be as indicated
in Table 13.1, or shall have such properties that it will be at least equally serviceable for the application.
The length of attached cord shall be within the limits indicated in Table 13.2.

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

Exception: An attachment plug rated 20 A is acceptable for an appliance rated at not more than 4000 W
at 240 V.

Table 13.1
Acceptable types of cord and applicable limitations on their use

Revised Table 13.1 effective July 16, 2003

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-3a, SPT-2a, SPT-3a, SV, SVE, SVO,
SVOO, SVT, SVTO, SVTOO, SJ, SJO,

SJOO, SJT, SJTO, or SJTOO

All commercial and built-in and wall
mounted household

HSJ, HSJO, or HSJOO HSJ, HSJO, HSJOO, S, SE, SO, SOO,
ST, STO, STOO, SJ, SJO, SJOO, SJT,

SJTO, SJTOO
a SPT-2, SPT-3, and SPE-3 cords are acceptable only for appliances not likely to be moved frequently. An SPT-2, SPT-3, or
SPE-3 cord is not acceptable on microwave cooking appliances provided with rolling carts, or similar accessories that provide
mobility, which are provided by the manufacturer, or described in the manufacturer’s literature.
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Table 13.2
Lengths of cord connection

Type of microwave cooking appliance

Minimum acceptable length a Maximum acceptable length a

ft (m) ft (m)

Household, except appliances intended for only wall
mounting

4.5b (1.37)b 7.0 (2.13)

Household, wall mounted 3.0b (0.91)b 7.0 (2.13)

Commercial except floor mounted 2.0 (0.61) 6.0 (1.83)

Commercial, floor mounted 3.0 (0.91) 6.0 (1.83)

a Measured external to the appliance and including the fittings but excluding the blades on the attachment plug.
b The supply cord may be a minimum of 2 ft (610 mm) if a marking or instructions are provided in accordance with 66.13.

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.

13.2.2 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 lbf (156 N) applied to the cord with the connections within the appliance
disconnected.

13.2.2.4 The specified force is to be applied to the cord so that the strain-relief means will be stressed
from any angle that the construction of the appliance permits. The means of affording strain relief is not
acceptable if, at the point of disconnection of the conductors, there is such movement of the cord as to
indicate that stress would have resulted on the connections.
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13.2.3 Bushings

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

13.2.3.2 If the cord hole is in wood, porcelain, phenolic composition, or other nonconducting material, a
smooth, well-rounded surface is considered to be equivalent to a bushing.

13.2.3.3 Ceramic materials and some molded compositions are acceptable generally for insulating
bushings, but a separate bushing of wood, hot-molded shellac and tar composition, or rubber material is
not acceptable.

13.2.3.4 Vulcanized fiber may be employed if the bushing is not less than 3/64-in (1.2-mm) thick and is
so formed and secured in place that it will not be affected adversely by conditions of ordinary moisture
and temperature.

13.2.3.5 An insulated 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:

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 36,

c) A coated iron or coated steel part of a component that the requirements referred to in 3.1.1
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 56.
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14.3 Uninsulated live parts shall be so secured to the base or surface that they will be prevented from
turning or shifting in position if such motion may result in a reduction of spacing below the minimum values
specified in Spacings, Section 29, or stress internal wiring, or terminals of internal wiring.

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

15 Polarization

15.1 If an appliance is connected to a circuit that incorporates a grounded conductor, the screw shells of
lampholders shall be connected:

a) To the grounded circuit conductor or terminal of a permanently connected appliance, or

b) To the grounded circuit conductor of the supply cord of a cord-connected appliance.

15.2 If there is no grounded conductor, as mentioned in 15.1 and if two lampholders are connected in
series, the lampholder screw shells shall be common and the center contacts of the lampholders shall be
connected toward the supply.

15.3 The following primary circuit components shall be connected to or cause the opening of an
ungrounded conductor of the supply circuit:

a) Fuseholder,

b) Single-pole overcurrent protective device,

c) Single-pole switch with a marked off position, and

d) Automatic control with a marked off position.

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 Internal Wiring

16.1 General

16.1.1 Wire employed for the internal wiring of an appliance shall be acceptable for the particular
application.

16.1.2 Among the factors considered when determining the acceptability of internal wiring are the
temperature and voltage to which it may be subjected during normal operation.

16.1.3 There is no temperature limit applicable to glass fiber, beads of inorganic material, or the
equivalent, employed as conductor insulation. Asbestos insulation may not be used where exposed to
moisture produced by the appliance.
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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 31,
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
according to 6.2 – 6.6.

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 appliance shall be so constructed that wires can be pulled through, or the appliance otherwise
wired, without injuring the coverings or insulation on the conductors. A wireway shall be free from burrs
and fins.

16.1.10 With reference to the requirement in 16.1.9, male screw threads shall not be exposed anywhere
inside a raceway or wireway where wire is pulled.

16.1.11 Internal wiring, insulating tubing or sleeving, and electrical components shall be so located that
they will not be exposed to the vapors from a vented oven cavity of the appliance.

Exception No. 1: This requirement does not apply to polyvinylchloride and similar moisture- and
oil-resistant insulated wires and insulating tubing.

Exception No. 2: This requirement does not apply to the heater portion of an open-wire type heating
element when the electrical spacings at the parts exposed to the vapors are at least twice the minimum
specified in Table 29.2.

Exception No. 3: This requirement does not apply to electrical components, wiring, and the like employed
in nonsafety Class 2 circuits as described in Secondary Circuits, Section 31.

Exception No. 4: Unenclosed live parts of components, such as terminals, connectors, and the like, need
not comply with this requirement if electrical spacings of the unenclosed parts are at least twice the
minimum specified in Table 29.2.

Exception No. 5: This requirement does not apply to unenclosed contacts of components not relied upon
to comply with the performance requirements of this standard.
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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 45.

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.

16.1.13 Insulated wires may be bunched and passed through a single opening in a metal wall within the
enclosure of the appliance.

16.2 Splices and connections

16.2.1 All splices and connections shall be mechanically secured and shall provide good electrical
contact.

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 wire inserted into a hole in a terminal is considered to be mechanically secure whether or not it
is bent before soldering.

16.2.4 Any flexing or movement of internal wiring in an appliance that occurs during the normal cooking
or a routine user-servicing function shall not result in stress on electrical connections.

16.2.5 A splice shall be provided with insulation unless permanence of spacing between the splice and
other metal parts of the appliance is provided.

16.2.6 Stranded internal wiring shall be so connected to a wire-binding screw or stud-terminal that no
loose strands result.

16.2.7 At a wire-binding screw, use of upturned ends or lugs, a cupped washer, barriers, or other
equivalent means to hold the wires under the head of the screw is suitable for compliance as long as no
loose strands are exposed. Other acceptable means of retaining the stranded internal wiring in position
are use of a pressure terminal connector, soldering lug, or crimped eyelet.

16.2.7 revised January 16, 2003
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17 Heating Elements

17.1 A heating element shall be supported in a reliable manner. It shall be protected against mechanical
damage and contact with outside objects.

17.2 A movable heating element shall be protected against damage caused by contact with other parts
of the appliance when the element is moved. See Mechanical Endurance Test, Section 44.

17.3 An exposed open-wire element in an appliance shall not be accessible to contact by the user. See
6.1.

17.4 An appliance in which the heating element is intended for use only in an air blast shall be so wired
or controlled that the element can be operated only when under the cooling effect of the blast. An
appliance in which the cooling effect of the motion of a part is necessary to prevent excessive temperature
shall be so wired or controlled that the heating element cannot be operated in the absence of such motion.

17.5 A microwave cooking appliance employing resistance-type heating elements or similar auxiliary
heating element shall be subjected to the tests specified in 47.5.1 and 47.5.2.

17.6 An appliance provided with a self-cleaning feature shall comply with the requirements in 27.7 –
27.10 and Sections 71 – 91.

17.7 An appliance employing resistance-type heating elements (sheathed or open-wire) 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 resistance-type element may be energized.

18 Electrical Insulation

18.1 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.

18.2 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
oxide, 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 minimized.

18.3 When it is necessary to investigate a material to determine whether it is acceptable, consideration
is to be given to its mechanical strength, dielectric properties, insulation resistance, heat-resistant
qualities, the degree that it is enclosed or protected, and any other features having 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 are to be considered with respect to thermal aging.
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18.4 Screws or other fastenings used to mount or support small, fragile, insulating parts shall not be so
tight as to crack or break such parts with expansion and contraction. Generally, such parts should be
slightly loose.

19 Thermal Insulation

19.1 Combustible or electrically conductive thermal insulation shall not contact uninsulated live parts of
the appliance.

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.

20 Motors

20.1 A motor shall be capable of handling its maximum intended load without introducing a risk of fire or
electrical shock.

20.2 A motor winding shall be such as to resist the absorption of moisture.

20.3 With reference to 20.2, film-coated wire need not be additionally treated to preclude absorption of
moisture, but fiber slot liners, cloth coil wrap, and similar moisture-absorbent materials are to be
impregnated or otherwise treated to preclude moisture absorption.

20.4 An appliance that is provided with a motor where the motor current is controlled by a triac or other
solid-state device shall comply with the temperature test for motors used with solid-state controls, 36.7.1,
and the Abnormal Operation Test on Motors Used With Solid-State Controls, Section 48.

20.5 A motor employed in a combination microwave oven vent hood fan shall either:

a) Be located such that it will not be exposed to grease or cooking vapors;

b) Be constructed so that accumulation of grease on the motor windings will be prevented –
such as by use of a totally enclosed motor; or

c) Comply with the requirements in Tests on Motors Exposed to Grease or Cooking Vapors,
Section 59.
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21 Motor Overload Protection

21.1 A continuous-duty motor in a permanently connected appliance, an automatically controlled
fractional-horsepower motor in an appliance, the motor of an appliance intended to be operated
unattended, a motor the operation of which or inability to operate will not be evident to the operator, and
a continuous-duty integral-horsepower motor shall be provided with overload protection. The protection is
to be as specified in 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.

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 requirement. For this construction, the number of cycles shall be 4 c or the number of cycles
required for maximum intended operating time of the product, whichever is longer.

Exception No. 3: A motor intended only for moving air and that has an air-moving fan that is
integrally attached, keyed, or otherwise fixed to the motor shaft is not required to have running
overload protection.

b) Impedance protection complying with the applicable requirements in the Standard for
Overheating Protection for Motors, UL 2111, when the motor is tested as used in the product
under stalled motor conditions.

c) Other protection that is shown by tests to be equivalent to the protection specified in item
(a).

21.2 revised January 16, 2003

21.2A Motor-overload protection provided for a product not required to have such protection shall:

a) Comply with the requirements in 21.2, or

b) Be shown by test not to result in a risk of fire, electric shock, or injury to persons.
21.2A added January 16, 2003
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21.3 Fuses may be used to provide the necessary overcurrent protection if compliance with the
requirements will be provided by the largest ampere-rated fuse that can be mounted in the fuseholder or
if a noninterchangeable fuse is used. The fuse used to provide this protection need not be of a type
acceptable for branch-circuit protection.

22 Short-Circuit and Ground-Fault Protection

22.1 General

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

22.1.2 A fuse, 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 the rating of the appliance unless the appliance is marked to specify the use of a protective
device having a lower rating. Standard ampere ratings for overcurrent-protective devices are 15, 20, 25,
30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175, and 200. If 150 percent of the rating of the
appliance does not equal one of the standard overcurrent-protective device ratings mentioned above, it
will be assumed that the next lower rating or setting of overcurrent protective device will be employed.
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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.

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 35.2.1 and at rated
frequency with the enclosure grounded. The load connected to the output terminals is to be a resistance
of such value that three times the rated full-load current will be drawn from the secondary winding.
Operation is to be continued until constant temperatures are indicated by a thermocouple on the
transformer coil or until burnout, whichever occurs first. The circuit on which the transformer is tested is
to be protected by fuses rated at not less than that required for the appliance. If accessible fuses are
provided with the transformer, they are to be replaced by dummy fuses, but inaccessible fuses are to
remain in the circuit.

Exception: The load may be connected to the output terminals as indicated in 22.2.4.

22.2.4 The burnout test is to be conducted with the output terminals of the transformer short circuited if
such condition results in less than three times maximum normal current being drawn from the secondary.
Otherwise, the test is to be conducted as follows:

a) If the transformer controls a motor and the motor locked-rotor load plus the additional load
on the transformer is equal to or greater than three times the full-load normal current, the test is
to be conducted with output terminals connected to the motor with the rotor locked, and the
other loads in parallel;

b) If the transformer does not control a motor, the load imposed on the transformer by the coils
of any solenoids, relays, or the like, with the armature of the largest such device blocked open,
is determined, and the test is to be conducted with an equal resistance load substituted for the
coils if this load is equal to or greater than three times the full-load normal current; or
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c) If under the conditions specified in (a) and (b) the current is less than three times the full-
load normal current, the transformer is to be loaded in a manner such that the current is equal
to three times the full-load normal current.

22.3 Receptacles

22.3.1 Attachment plug receptacles intended for general use shall have overcurrent protection rated not
more than 20 A in the appliance unless the appliance would be properly connected, in accordance with
22.1.3 to a branch circuit rated 20 A or less.

23 Thermostats

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

a) From outside the appliance, or

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 off position lowering of temperature or loss of capillary tube pressure shall not cause the
contacts to close and the heating element or microwave generating circuits shall not produce heat. ″No
heat,″ ″Cold,″ or the like are considered to be off markings.

23.4 A malfunction such as short-circuiting or changing of impedance of a pilot light or indicating lamp
shall not affect the proper functioning of a temperature control system.

23.5 For the test required in 23.4, the series resistor of a gaseous discharge lamp is to be left in the
circuit.

24 Thermal Cutoffs

24.1 A thermal cutoff shall be secured in place and shall be so located that it will be accessible for
replacement without damaging other connections or internal wiring.

Exception: Thermal cutoffs that are an integral part of a component that necessitates replacement of the
entire component, for example, thermal cutoffs embedded in the windings of motors, transformers, and the
like are not required to be located so that it will be accessible for replacement without damaging or
displacing other connections or internal wiring.

24.2 Wiring connected to a thermal cutoff shall be so secured that replacement of the cutoff will not result
in displacement of internal wiring other than leads to the cutoff itself.

Exception: As noted in the Exception to 24.1.
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24.3 A thermal cutoff shall comply with the requirements in the Standard for Thermal Cutoffs for Use in
Electrical Appliances and Components, UL 1020.

Exception: A thermal cutoff that is not relied upon to preclude a risk of fire, electric shock, injury to
persons, or excessive radiation emission need not comply with the calibration requirements in UL 1020.

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 35.2.1 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
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 43.1 and 43.2.

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

25.1 An attachment-plug receptacle rated 15 or 20 A intended for general use shall be of the grounding
type. The grounding contact of the receptacle shall be electrically conductively connected to the point of
connection of the equipment-grounding conductor to the appliance.

26 Lampholders

26.1 A lampholder intended to be connected to a power-supply circuit 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-base type, and for
use with a lamp rated 300 W or less.

Exception: A lamp-and-lampholder combination need not comply if an unacceptable temperature is not
produced on any of the components in the temperature test, and if the switching mechanism of a switched
lampholder is capable 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 potential of more than
150 V to ground.

Exception: This requirement does not apply to a lampholder for a pilot light or indicating lamp.
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26.4 A female screw shell used as a holder for a heating element shall be of copper or a copper base
alloy and shall be plated with nickel or equivalent oxidation-resistant metal.

26.5 A lampholder shall not employ a paper liner if the lampholder is likely to be exposed to 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
Edison-Base 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 64.1.9.

27 Switches and Controls

27.1 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 35.

27.2 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.

27.3 Any switch is acceptable for controlling a tungsten-filament load if its rating is more than six (for
alternating current) or ten (for direct current) times the rating of the load, or if it is provided with a
tungsten-filament load rating equal to or greater than the load it controls.

27.4 A switch shall be evaluated with respect to the temperature limitations of the materials employed.

27.5 A switch or other means of control intended to limit the number of heating elements used at one time
shall be so located or of such type that the user cannot readily change the connections to use more
elements than intended.

27.6 An appliance control containing solid-state components shall comply with the applicable
requirements in the Standard for Solid-State Controls for Appliances, UL 244A.

27.7 An oven employing a temperature-regulating control, the malfunction or breakdown of which would
result in a risk of fire, as determined by the Abnormal Operation Test, Section 47, and 78.1 and 78.2,
during any operation including self-clean operation, shall be provided with a temperature-limiting control.
The control shall open a sufficient number of ungrounded conductors to the heating elements to limit the
oven temperature 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 gain access to the reset mechanism; or

c) An automatically reset control if a means, such as an indicator light or audible signal, is
provided to alert the user that the oven is not operating normally when in the self-cleaning
mode. See 27.9 and 27.10.

MAY 23, 2002MICROWAVE COOKING APPLIANCES - UL 92340

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

--`,,,,,,`,,`,`,,,`,````,,`,`,`-`-`,,`,,`,`,,`---



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 normal operating mode.

27.8 A limiting control provided to comply with the requirements in 27.7 shall not function during the test
in Temperature Test, Section 36.

27.9 With regard to 27.7(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.

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 65.1 and 68.4.1 shall be provided.

27.10 With regard to 27.7(c), if an audible signal is provided to alert the user that the oven is not operating
normally, the following conditions apply:

a) The signal shall withstand, without malfunction or breakdown, an endurance test consisting
of 6000 c of 1 min on and 30 s off.

b) The signal shall withstand, without malfunction or breakdown, a durability test consisting of
72 h of continuous energization while in an ambient 10°C (18°F) higher than the maximum
operating temperature of the device under normal operating conditions, but not less than 70°C
(158°F).

c) The marking and instructions described in 65.2 and 68.4.1 shall be provided.
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28 Filters

28.1 An air filter exposed to cooking vapors shall be either a Class 1 or Class 2 filter when tested in
accordance with the requirements in the Standard for Air Filter Units, UL 900.

29 Spacings

29.1 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 indicated in Table 29.1.

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

a) Spacings between uninsulated live parts of opposite polarity,

b) Spacings between Primary circuits and secondary circuits, and

c) Spacings between an uninsulated live part and a dead metal part shall not be less than
specified in Table 29.2.

Exception No. 1: The spacings specified as the minimum acceptable in Table 29.2 do not apply to the
inherent spacings of a component of the appliance, such as a switch. The acceptability of spacings of a
component is based on the requirements that cover the component.

Exception No. 2: At closed-in points only, such as the screw-and-washer construction of an insulated
terminal mounted in metal, in an appliance rated 250 V or less, a spacing of 3/64 in (1.2 mm) is
acceptable. Within a thermostat, the spacing (except at contacts) between uninsulated live parts on
opposite sides of the contacts shall not be less than 1/32 in (0.8 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
Electric Motors, UL 1004.

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 29.5.
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Table 29.1
Minimum acceptable spacings at field-wiring terminals

Parts involved Potential involved, V

Through air Over surface

in (mm) in (mm)

Between live parts of opposite polarity; and
between a live part and a dead metal part,
other than the enclosure, which may be
grounded.

0 – 250 1/4 (6.4) 3/8 (9.5)

251 – 600 3/8 (9.5) 1/2a (12.7)a

Between a live 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 spacings are to be
evaluated under Table 29.2.

2 Applies to the sum of the spacings involved where an isolated dead part is interposed.
a A spacing of not less than 3/8 in (9.5 mm), through air and over the surface, is acceptable at wiring terminals in a wiring
compartment or terminal box if the compartment or box is integral with a motor.

Table 29.2
Minimum acceptable spacings through air or over surface at points other than field-wiring

terminals or inside motors

Parts involved Potential involved, V in (mm)

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

0 – 250 1/16a (1.6)a

251 – 600 1/4b,c (6.4)b,c

a 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.
b Enamel-insulated wire is considered to be an uninsulated live part. However, a spacing of not less than 3/32 in (2.4 mm) (over
surface and through air) is acceptable between a dead metal part and film-coated wire rigidly supported and held in place on a
coil.
c A spacing of 1/16 in (1.6 mm) is permissible at the heating element only, in a heater rated for 300 V or less, if exact centering
of the cold pin is required to maintain the 1/16 in (1.6 mm) spacing. A spacing of 3/64 in (1.2 mm) in one location is acceptable.

29.3 Spacings in all secondary circuits other than safety circuits are evaluated by the performance of the
appliance while undergoing applicable dielectric voltage-withstand tests. The construction is to be such
that spacings necessitated by the tests are permanently provided.

29.4 An insulating lining or barrier of vulcanized fiber or similar material employed where spacings would
otherwise be unacceptable shall not be less than 1/32-in (0.8-mm) thick, and shall be so located or of such
material that it will not be affected adversely by arcing.

Exception No. 1: Vulcanized fiber not less than 1/64-in (0.4-mm) thick may be used in conjunction with an
air spacing of not less than 50 percent of the spacing required for air alone.

Exception No. 2: An insulating liner or barrier may be less than 1/64-in (0.4-mm) thick if the material is
judged acceptable for the application in accordance with 18.2 and 18.3.
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29.5 With respect to Exception No. 4 to 29.2, a controlled environment is considered to exist only when
the environment is protected against contaminants, including cooking vapors and condensation, as noted
in 2.5.

30 Grounding

30.1 All microwave cooking appliances shall have provisions for grounding.

30.2 On a cord connected microwave cooking appliance, the power-supply cord shall include a grounding
conductor that shall be:

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

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

c) Connected to the enclosure of the appliance so that it is not likely to be removed during any
servicing not involving the supply cord. Solder alone is not acceptable for making this
connection.

30.3 A microwave cooking appliance intended for permanent connection to the power supply shall be
provided with an equipment-grounding terminal or lead. See 13.1.2.5 – 13.1.2.16.

30.4 All exposed dead metal parts and all dead metal parts inside the enclosure that are exposed to
contact during any servicing operation, including maintenance and repair, and that can become energized
shall be electrically connected to the equipment grounding terminal; and to the metal enclosure
surrounding a knockout, hole, or bushing provided for field connection of the power supply system; or to
the grounding conductor of a supply cord.

Exception: A dead metal part within the enclosure need not be grounded provided the appliance is
marked in accordance with 66.22.

30.5 With reference to the requirements in 30.4, the following dead metal parts are not considered as
being likely to 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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30.6 Unless the dead metal parts described in 30.4 are bonded together, an individual bonding conductor
or strap shall be used for this purpose.

30.7 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.

30.8 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.

30.9 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 66.6.

30.10 The size of an individual conductor or strap employed to bond an electrical enclosure or motor
frame shall be determined by the rating of the overcurrent-protective device of the branch circuit to which
the equipment will be connected in accordance with Table 250-95 of the National Electrical Code,
ANSI/NFPA 70.

Exception: A conductor smaller than that indicated may be used if the bonding connection does not open
when carrying, for the interval indicated in Table 30.1, twice the current equal to the rating of the
branch-circuit overcurrent device. A bonding conductor to a motor is not required to be larger than the
motor-circuit conductors.

Table 30.1
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

30.11 If more than one size branch-circuit overcurrent device is involved, the size of the bonding
conductor is to be based on the rating of the overcurrent-protective device intended to provide ground fault
protection for the component bonded by the conductor. For example, if a motor is individually protected
by a branch-circuit overcurrent device smaller than the overcurrent devices protecting the overall
equipment, the size of a bonding conductor for that motor may be selected on the basis of the overcurrent
device intended for ground fault protection of the motor.

30.12 The resistance shall not be more than 0.1 ohm between any point required to be grounded, as
mentioned in 30.4, and:

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.
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30.13 With reference to 30.12, 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.

30.14 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 connection shall be broken after the electrical connection.

31 Secondary Circuits

31.1 General

31.1.1 All secondary circuits shall be judged under the requirements for primary circuits unless they
comply with 31.1.2 and 31.3.1 – 31.3.3.

31.1.2 Components, wiring, printed-wiring assemblies, insulating material, and so forth, and associated
circuitry that are employed in Class 2 circuits that comply with the applicable requirements in the Standard
for Solid-State Controls for Appliances, UL 244A, need not be investigated provided that the Class 2
circuit does not perform a safety related function, that is, it is not a safety circuit.

31.2 Connections to frame

31.2.1 Secondary circuits may be connected to the frame of the unit.

31.2.2 If the frame is used as a current-carrying part of a secondary circuit, hinges or other movable parts
shall not be depended upon as a current-carrying means.

31.3 Separation of circuits

31.3.1 The wiring in secondary circuits described in 31.1.2 shall be routed away from the wiring of other
circuits or shall be provided with insulation that is rated for use at the highest of the voltages in the other
circuits.

31.3.2 The wiring in secondary circuits described in 31.1.2 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.

31.3.3 External wires and cables that are part of the secondary circuits covered in 31.1.2 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.
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PERFORMANCE

32 General

32.1 Prior to performing any of the tests involving the complete appliance, all factory made adjustments
are to be checked to determine that they are set in accordance with the manufacturer’s specifications. All
user adjustments are to be varied during the operating procedure and set to produce the most unfavorable
results with respect to any or all performance features associated with the appliance (fire, electric shock,
injury to persons, or excessive radiation emission, microwave or x-radiation).

32.2 A microwave cooking appliance that is rated for use at more than one supply frequency, voltage, or
for a range of voltages, and contains a tapped transformer or other means of being adapted manually in
the field to different supply frequencies or voltages is to be tested with the most unfavorable combination
of supply frequency, voltage, and internal adjustments.

Exception: A microwave cooking appliance that is marked in accordance with 66.11 and 66.12 may be
tested while connected in accordance with the manufacturer’s instructions. In such cases, the appliance
shall also comply with 47.4.4(d).

32.3 The performance of an appliance shall be investigated by subjecting the requisite number of
samples to all the applicable tests as described in Sections 33 – 59. Samples shall be subjected to
leakage-current tests and preliminary microwave radiation tests in the as-received condition (that is,
before being subjected to any other tests).

33 Leakage Current Test

33.1 The leakage current of a cord-connected appliance rated 120, 208, or 240 V nominal when tested
in accordance with 33.2 – 33.6 shall not be more than:

a) 0.5 mA for a portable appliance, and

b) 0.75 mA for a stationary or fixed appliance employing a standard attachment-plug rated 20 A
or less.

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.

33.2 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.

33.3 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
measurements do not apply to terminals operating at voltages that are considered not to involve an
electric shock.
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33.4 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.

33.5 The measurement circuit for leakage current is to be as shown in Figure 33.1. 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 have all the attributes of the defined instrument.

a) The meter is to have an input impedance of 1500 ohms resistive shunted by a capacitance
of 0.15 microfarads (µf).

b) The 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) Over a frequency range of 0 – 100 kHz, the measurement circuit is to have a frequency
response (ratio of indicated to actual value of current) that is equal to the ratio of impedance of
a 1500-ohm resistor shunted by a 0.15 µf capacitor to 1500 ohms. At an indication of 0.5 or
0.75 mA, the measurement is to have an error of not more than 5 percent at 60 Hz.

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

This is generated text for figtxt.
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Figure 33.1
Leakage-current measurement circuits

NOTE – 120/240 V circuit also applies to 208Y/120 V supply.

A – Probe with shielded lead.

B – Separated and used as clip when measuring currents from one part of product to another.
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33.6 A sample of the appliance is to be tested for leakage current starting with the as-received condition
with all its switches and thermostats closed, but with its grounding conductor, open at the attachment plug
(open at receptacle – see Figure 33.1). The as-received condition is without prior energization 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 33.1) is to be as
follows:

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

b) Switch S1 is then to be closed, energizing the appliance, and within a period of 5 s the
leakage current is to be measured using both positions of switch S2, and with the appliance
operated at the maximum heat setting of thermostats and with switching devices in all their
operating positions. The load in the oven cavity shall be as described in 34.3.1.

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.

34 Microwave Radiation Emission Test

34.1 General

34.1.1 Prior to conducting any of the tests in Sections 35 – 59, the equivalent plane-wave power density
of microwave radiation existing in the proximity of the external appliance surface shall not exceed 1
mW/cm2 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/cm2 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).
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34.2 Instrumentation

34.2.1 Compliance with the equivalent plane-wave power density limits in 34.1.1 is to be determined by
measurement with an instrument system that reaches 90 percent of its steady-state reading within 3 s
when the system is subject to a stepped input signal and a test that accounts for all measurement errors
and uncertainties.

34.2.2 During each reading, the meter sensing element is to be moved gradually at a maximum rate of
1 in per antenna (stirrer) revolution but no faster than 1 in/s or than the response time of the instrument
will allow for an accurate reading. The sensing element is to be moved over all external surfaces of the
appliance at a distance of 5 cm or more from the surface.

34.3 Cavity load

34.3.1 The load for all microwave radiation emission measurements shall consist of 275 ±15 mL of tap
water initially at 20 ±5°C (68 ±9°F), contained in a low form, 600 mL beaker with an inside diameter of
approximately 8.5 cm, constructed of electrically nonconductive material. The container is to be placed in
the center of the load-carrying surface of the cavity.

34.4 Supply voltage

34.4.1 The appliance shall be tested at a voltage in accordance with 35.2.1.

34.5 Microwave radiation emission measurement

34.5.1 Microwave radiation emission measurements are to be made with the door fully closed and also
with the door opened to any other position that enables generation of microwave energy into the cavity.
During the test the door shall be held in that position, achievable during the normal door opening
sequence, which results in maximum radiation emission.

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

34.5.3 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.

34.5.4 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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35 Power Input Test

35.1 General

35.1.1 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 35.2.1 –
35.4.1. See also 62.1.

35.2 Supply voltage

35.2.1 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, or 240 V if the appliance is rated between 220 and 240 V. At any other voltage rating, the
appliance is to be tested at its marked voltage rating if a single voltage is indicated, or at the maximum
value if a voltage range is indicated. The frequency of the supply circuit is to be the rated frequency. See
also 62.1.

35.3 Cavity load

35.3.1 For the input test, the load shall be the same as the load specified in 34.3.1.

35.4 Oven operation

35.4.1 While connected to a voltage supply and loaded as indicated in 35.2.1 and 35.3.1, the appliance
is to be operated in its various intended operating modes and input amperes and watts measured with the
appliance in a well heated condition.

36 Temperature Test

36.1 General

36.1.1 An appliance, when tested under the conditions described in 36.1.4 – 36.7.3 shall not attain at any
point a temperature high enough to adversely affect any materials employed in the appliance, or show at
any time during the test temperature rises at specific points greater than those indicated in Table 36.1.

Table 36.1
Maximum acceptable temperature rises

Materials and components

Degrees

C F

1. Any point within a terminal box or wiring compartment of a permanently connected
appliance in which field-installed conductors are to be connected, including such
conductors themselves, unless the appliance is marked in accordance with 66.2.

35 63

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

65 117

3. At any point on an appliance surface other than in contact with the supporting surface,
located directly above a storage drawer or directly above the plane of the top surface of
the base of the test enclosure, see Figure 36.1.

125 225

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:
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Table 36.1 Continued

Materials and components

Degrees

C F

A. Relay or solenoid windings:

Thermocouple method 65a 117a

Resistance method 85 153

B. Coils of an electric-discharge-lamp ballast:

Thermocouple method 65a 117

Resistance method 80 144

C. Coils of a Class 2 transformer:

Thermocouple method 65 117

Resistance method 85 153

D. Coils of a power transformerg:

Thermocouple method 65 117

Resistance method 75 135

E. Buzzer coil:

Thermocouple method 65 117

Resistance method 75 135

9. Class 105(A) insulation systems on coil windings of an ac motor having a frame
diameterb of more than 7 in (178 mm) and of a dc and a universal motor:

A. In an open motor:

Thermocouple method 65a 117a

Resistance method 75 135

B. In a totally enclosed motor:

Thermocouple method 70 126

Resistance method 80 144

10. Class 105(A) insulation systems on coil windings of an ac motor (not including a
universal motor) having a frame diameterb of 7 in (178 mm) or less – thermocouple or
resistance method:

A. In an open motor 75a 135a

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 coilsg:

Thermocouple method 85 153

Resistance method 95 171

12. Class 130(B) insulation systems on coil windings of an ac motor having a frame
diameterb of more than 7 in (178 mm) and of a dc and a universal motor:

A. In an open motor:

Thermocouple method 85a 153a

Resistance method 95 171

B. In a totally enclosed motor:

Thermocouple method 90 162

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 diameterb of 7 in (178 mm) or less – thermocouple or
resistance method:

A. In an open motor 95a 171a

B. In a totally enclosed motor 100 180
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Table 36.1 Continued

Materials and components

Degrees

C F

14. Class 155(F) insulation system on coil windings of an ac motor having a frame
diameterb of 7 in (178 mm) or less (not including a universal motor) – thermocouple or
resistance method:

A. In an open motor 120a 216a

B. In a totally enclosed motor 125 225

15. Class 155(F) insulation systems on coils of power transformers or motor transformersg:

Thermocouple method 110 198

Resistance method 120 216

16. Class 180(H) insulation system on coil windings of an ac motor having a frame
diameterb of 7 in (178 mm) or less (not including a universal motor) – thermocouple or
resistance method:

A. In an open motor 135a 243a

B. In a totally enclosed motor 140 252

17. Class 180(H) insulation systems on coils of power transformers or motor transformersg:

Thermocouple method 125 225

Resistance method 135 243

18. Class 200(N) insulation systems on coils of power transformers and motor
transformersg:

Thermocouple method 140 252

Resistance method 150 270

19. Class 220(R) insulation systems on coils of power transformers and motor
transformersg:

Thermocouple method 155 279

Resistance method 165 297

20. Phenolic composition employed as electrical insulation or where deterioration would
result in a risk of fire, electric shock, injury to persons, or excessive radiation emission.c

125 225

21. A copper conductor (bare or insulated) without a nickel coating or other equivalent
protection.

125 225

22. Termination of a copper conductor and a pressure terminal connector without a nickel
coating or other equivalent protection.

125 225

23. Insulated wire or cord. 25°C (77°F) less than its
temperature rating

24. Sealing compound. d

25. On the surface of a capacitor casing:

Electrolytic 40e 72e

Other types 65f 117f

26. Diodes, silicon. 75 135

a At a point on the surface of a coil where the temperature is affected by an external source of heat, the temperature rise
measured by means of a thermocouple may be higher by the following amount than the 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)
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Table 36.1 Continued

Materials and components

Degrees

C F

b The frame diameter is the diameter measured in the plane of the laminations, of the circle circumscribing the stator frame,
excluding lugs, boxes, and the like used solely for motor mounting, assembly or connection.
c The limitation on phenolic does not apply to a compound that has been investigated and found to have heat-resistant
properties.
d Unless a thermosetting material, the maximum sealing-compound temperature, when corrected to a 25°C (77°F) ambient
temperature, is 15°C (27°F) less than the softening point of the compound.
e For an electrolytic capacitor that is integral with or attached to a motor, the temperature rise on insulating material integral
with the capacitor enclosure is not to be higher than 65°C (117°F).
f A capacitor that operates at a temperature rise of more than 65°C (117°F) can be evaluated on the basis of its marked
temperature limit.
g 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.

36.1.2 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.

36.1.3 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
appropriate dielectric strength and temperature rating is employed on the individual conductors of the cord
to protect against deterioration of the conductor insulation.

36.1.4 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, 66.2, and 66.3.

36.2 Temperature measurements

36.2.1 Temperatures are to be measured by thermocouples. The thermocouples shall consist of wires not
larger than No. 24 AWG (0.21 mm2) and not smaller than No. 30 AWG (0.05 mm2). The thermocouples
and related instruments shall be accurate and shall be calibrated in accordance with good laboratory
practice. The thermocouple wire is to conform with the requirements specified in the Initial Callibration
Tolerance for Thermocouples table in Temperature Measurement Thermocouples, ANSI/ISA MC96.1.

36.2.2 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in good
thermal contact with the surface of the material the temperature of which is being measured. In most
cases, good thermal contact will result from securely taping or cementing the thermocouple in place; but
if a metal surface is involved, brazing or soldering the thermocouple to the metal may be necessary.
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36.2.3 Whenever referee temperature measurements are necessary, thermocouples consisting of No. 30
AWG (0.05 mm2) iron and constantan wires and a potentiometer type of indicating instrument shall be
employed.

36.2.4 Usually, the temperature of a coil or winding is to be measured by means of thermocouples
applied to the outer wrap unless the coil is inaccessible for mounting these devices.

36.2.5 For the thermocouple-measured temperature of a coil of an alternating-current motor (other than
an universal motor) having a frame diameter of 7 in (178 mm) or less the thermocouple is to be mounted
on the integrally applied insulation of the conductor.

36.2.6 If the coil is operating at a potential over 600 V or inaccessible for mounting thermocouples (for
example, an encapsulated coil) or if the coil wrap includes thermal insulation or more than 1/32 in (0.8
mm) of cotton, paper, rayon, or similar insulation, the change-of-resistance method is to be used.

36.2.7 The temperature rise of a winding is to be calculated from the formula (windings are to be at room
temperature at the start of the test):

in which:

∆t is the temperature rise,

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

r is the resistance of the coil at the beginning of the test,

t1 is the room temperature °C at the beginning of the test,

t2 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.

36.2.8 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.
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36.3 Installation

36.3.1 General

36.3.1.1 In a test to determine if an appliance complies with the temperature requirements, it is to be
mounted or supported as in actual service and under conditions approximating those of normal operation.
Temperatures are to be measured on nearby surfaces, on the supporting surface, at points of support,
and at other points as may be necessary.

36.3.2 Countertop cord-connected and permanently connected appliances

36.3.2.1 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 not less than 2
ft (610 mm) beyond the physical limits of the appliance. The appliance is to be located as closely to the
sides of the wall angle as its construction will permit and it is to be so placed relative to the walls that
maximum heating will occur on the alcove walls and internal components of the appliance.

36.3.2.2 A permanently connected appliance that is intended to rest on a horizontal surface, such as a
floor, counter top, or shelf, is to be tested as described in 36.3.2.1.

Exception: The appliance may be spaced away from the sides of the wall angle if marked in accordance
with 66.26 and provided with instructions in accordance with 67.4.

36.3.2.3 A cord-connected or permanently connected microwave cooking appliance intended for use in
conjunction with a household electric range shall be installed as indicated in 36.6.4.1.3.

36.3.3 Under-cabinet appliances

36.3.3.1 A microwave cooking appliance that may be mounted to the bottom of a cabinet shall be tested
with the appliance mounted in accordance with the installation instructions provided with the appliance or
a separately available under-cabinet mounting kit. The appliance shall be located in the corner wall angle
described in 36.3.2.1. The appliance shall be located as close to the back wall as the construction will
permit. Unless marked as described in 66.26 and provided with instructions as described in 67.4, 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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36.3.4 Wall-mounted appliances

36.3.4.1 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 66.26 and provided with
instructions as noted in 67.4, a wall-mounted appliance shall be located as close to the walls, the top
cabinet and bottom counter panels, as the construction will allow.

36.3.5 Wall-insert and built-in appliances

36.3.5.1 A wall-insert or built-in appliance is to be supported on a base that is to rest on a bench or table.
The test enclosure is to be firmly assembled so that the sides, back, and top will provide as 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 and the wall
in which the unit is mounted is to be removed before the unit is set in place for the test, unless it is so
secured for shipment from the factory that it cannot be separated from the trim. Mounting brackets, slide-in
tracks, and the like provided by the manufacturer are to be used in the installation.

36.3.5.2 If the manufacturer’s instructions for a wall-insert or built-in appliance indicate that the appliance
is suitable for installation with no ventilation in the base, a single sheet of 3/8-in (9.5-mm) thick plywood
is to be utilized as the supporting surface.

36.3.5.3 If the manufacturer’s instructions specify installation with ventilation in the base of the cabinet for
a wall-insert or built-in appliance, the base for supporting the unit is to be as illustrated in Figure 36.1. The
sides of the base are to be constructed of boards 2 by 3/4 in (50.8 by 19.1 mm), and of such length as
to be flush with the side, front, and back panels shown in Figure 36.2. The diameter of the holes in the
sides of the base 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 board. The slats are to be boards 2 by 3/4 in, and are to be mounted in such position as to line
up with the feet or skids on the bottom 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 36.3, is to be placed so that the
thermocouple side of the block is also in the horizontal plane of the top surface of the base.

This is generated text for figtxt.
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Figure 36.1
Base for wall-insert and built-in oven test

Figure 36.2
Enclosure panels for wall-insert and built-in oven test
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36.3.5.4 The front, top, back, side, and front side-wall panels for enclosing the appliance are to be as
illustrated in Figure 36.2. 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 36.3.5.3. 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 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.

36.3.5.5 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 36.1 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.

Figure 36.3
Method of mounting thermocouple
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36.3.6 Side-by-side and over-under appliances

36.3.6.1 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 be as follows. Each
of the two units is to be enclosed in the manner described in 36.3.5.1 – 36.3.5.5 except as noted in this
paragraph, and the front of each unit is to be in the same vertical plane as that of the other. For operation
side by side, the two assemblies are to be tested on a common horizontal surface, and for operation one
above the other, one assembly is to be set on top of the other. In either case, the separation between the
two assemblies is to be no larger than that necessary to accommodate the trims, except that the
separation may be larger than this minimum value if the appliance is marked in accordance with 66.20. If
the minimum separation is employed for units mounted one above the other, the height of the base (see
36.3.5.3) for mounting the uppermost unit may be increased from the specified value if necessary to
accommodate the trim. If the minimum separation is employed for units mounted side by side, the width
of each of the two adjacent front panels may be less than 6 in (152 mm) as specified in 36.3.5.4 as may
be necessary to bring the two trims into contact with each other. After the assemblies have been mounted
as described above, any open space at the top, back, or sides is to be closed with plywood.

36.3.7 Over-the-cooktop appliances

36.3.7.1 General

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

a) The standard test gas range described in 36.3.7.2.1 – 36.3.7.2.5.

b) The standard test electric range described in 36.3.7.3.1 – 36.3.7.3.6.

c) The specific appliance or appliances (range or cooktop) marked on the appliance. See
36.3.7.4.1, 36.3.7.5.1, 66.14, and 66.16.

36.3.7.1.2 The markings on the appliance determine which of the three options specified in 36.3.7.1.1 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.

36.3.7.1.3 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.

36.3.7.1.4 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.

36.3.7.1.5 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-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 36.4.
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36.3.7.1.6 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 66.28 and 67.5. 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 than the range (or cooktop), the appliance is to be centered over the range width, and upper side
cabinets are to be installed on each side of the appliance to fill the spaces between the sides, the test
enclosure walls, and the top cabinet. The base surfaces of the upper side cabinets are to be at the same
height above the range as the appliance base. If the appliance is wider than the range (or cooktop), the
range is to be centered under the appliance width, and lower side cabinets are to be installed on each
side of the range to 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 cabinets are to
have a solid front panel. See Figure 36.4.

36.3.7.2 Standard test gas range

36.3.7.2.1 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 36.5.

36.3.7.2.2 A stove plate is to be placed on each of the two front surface burners if a five burner 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.

36.3.7.2.3 The stove plate in 36.3.7.2.2 is to be circular, cast iron or steel, have a diameter of 7-1/2 in
(191 mm), and is to weigh approximately 3 lb (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.

36.3.7.2.4 The pans mentioned in 36.3.7.2.2 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).

This is generated text for figtxt.
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Figure 36.4
Test enclosure for over-the-cooktop microwave oven over a counter level range

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 cabineta

5. Building side wall 10. Lower side cabineta

a 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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36.3.7.2.5 The controls for the surface burners covered with a steel plate are to be adjusted to result in
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).

36.3.7.3 Standard test electric range

36.3.7.3.1 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.

36.3.7.3.2 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.

This is generated text for figtxt.

36.3.7.3.3 A stove plate is to be constructed as described in 36.3.7.2.3, except that it is to be 10-1/2
inches (267 mm) in diameter, and weigh 7 lb (3.18 kg). A stove plate is to be placed on the front element
rated 2600 W. A pan of water is to be placed on each of the remaining elements. A pan is to be of
aluminum and is to have approximately vertical sides. The diameter of the bottom plane surface 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.

Figure 36.5
Five-burner standard gas range (top view)

(All dimensions nominal)
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36.3.7.3.4 The control for the element rated 2600 W and covered with a stove plate is to be adjusted so
that the average steady-state temperature at the center of the top surface of the stove plate is 246°C
(475°F). If necessary, the surface unit is to be connected to an external power supply adjusted so that the
average temperature at the center of the top surface of the stove plate is 246°C.

36.3.7.3.5 The griddle of a range 36 in (914 mm) or wider is to be operated with its control set so that the
average steady-state temperature at the center of the griddle plate is 246°C (475°F). The griddle is to
have a surface area of 200 ±30 in2 (1290 ±194 cm2). 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 is
246°C.

36.3.7.3.6 The control for each element rated 1500 W is to be set so that the average power input is 650
W. The control for the element rated 2600 W on which a pan of water is placed is to be set so that the
average power input is 833 W.

36.3.7.4 Specific range – electric

36.3.7.4.1 If an over-the-cooktop microwave oven is intended for use only with a specific electric range or
ranges (or cooktops), the specific range or ranges are to be installed and operated as specified in
36.3.7.3.1 – 36.3.7.3.6. If the range cooktop surface elements are rated other than as specified in
36.3.7.3.2, or if the cooktop employs a grill, griddle, deep-fat fryer, or the like, the elements are to be
loaded and adjusted as specified for the Temperature Test in the Standard for Household Electric Ranges,
UL 858.

36.3.7.5 Specific range – gas

36.3.7.5.1 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 36.3.7.2.3 and 36.3.7.2.4 and positioned as specified in 36.3.7.2.2. 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

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).
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36.4 Supply voltage

36.4.1 The supply voltage for the temperature test is to be as specified in 35.2.1.

36.5 Cavity load

36.5.1 During the temperature test a heat-resistant glass or plastic electrically nonconductive container is
to be placed in the center of the load carrying surface of the cavity containing enough water so that at the
conclusion of the final cooking cycle there is as close to 1 L of water remaining as possible, but not less
than 1 L. Initially, the water load shall be of such quantity as to enable completion of a complete cooking
cycle without necessitating replenishment. At no time during a cooking cycle shall the water load be less
than 1 L. If necessary, the water load may be replenished at the completion of a cooking cycle. Microwave
appliances employing solid-state controls shall be tested until stabilized temperatures are obtained with a
water load of 1 L.

36.6 Operating conditions

36.6.1 Commercial appliances

36.6.1.1 The microwave generating part of a commercial appliance is to be operated for the maximum
setting of any timer followed by an off period not to exceed 10 s to simulate removal and replacement of
food. The cooking cycle is to be repeated until constant temperatures are attained.

36.6.2 Household appliances

36.6.2.1 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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36.6.3 Over-the-cooktop appliances

36.6.3.1 The test installation for an over-the-cooktop appliance is to be as described in 36.3.7.1.5 and
36.3.7.1.6. The test is to be conducted in each of the applicable conditions specified in 36.6.3.2 (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 36.6.1.1 and 36.6.2.1.

36.6.3.2 The test for an over-the-cooktop appliance is to be conducted in each of the following applicable
conditions:

a) Microwave oven, vent hood fan, all range cooktop elements, 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 246°C (475°F).

b) Only microwave oven and vent-hood fan operating.

c) 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 36.3.7.2.1 – 36.3.7.3.6.

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 can not 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.

e) The conditions specified in (a), (b), and (c) for each intended speed of the vent hood fan.

f) The conditions specified above in the ducted position and ductless position if the appliance is
intended for such operation.
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36.6.4 All appliances

36.6.4.1 General

36.6.4.1.1 A microwave cooking appliance with a thermal element in the cavity is to have the thermal
element operating at the same time, if simultaneous operation of the microwave generator and thermal
element is possible.

36.6.4.1.2 A microwave appliance with an integral thermal element, in which simultaneous operation of
the microwave generator and thermal element is not possible, is to be subjected to a separate
temperature test with the thermal element energized at maximum heat until thermal equilibrium is attained.
The appliance shall be tested with the load described in 36.5.1.

36.6.4.1.3 A combination microwave and thermal cooking appliance other than those described in
36.6.4.1.1 and 36.6.4.1.2 where the microwave and thermal cooking functions are separate and distinct,
for example a household microwave oven intended for use over an electric range, is to be operated
simultaneously with the range for 2 h, after the electric range has attained thermal equilibrium. The
manner of installation of the combination, and the operation of the electric range, shall be in accordance
with the Standard for Household Electric Ranges, UL 858.

36.6.4.1.4 For the tests of 36.6.1.1 – 36.6.4.1.3 the sequence of the microwave and thermal cooking
operations shall be representative of the most severe condition that may be encountered during intended
use, with consideration given to the manufacturer’s operating instructions.

36.6.4.1.5 A temperature-regulating thermostat or a temperature-regulating and -limiting thermostat is to
be shunted out of the circuit, unless the control has been shown, in accordance with Table 52.1, to be
rugged, reliable, and unlikely to be defeated by the user. The control is considered to be unlikely to be
defeated if tools are required to gain access to the control, or a positive stop is incorporated in the control.

36.6.4.1.6 An overload, overcurrent-protective or temperature-limiting device shall not open the circuit to
interrupt normal operation during the temperature test.

36.6.4.1.6 revised January 16, 2003

36.6.4.1.7 With reference to the test of 36.6.1.1, 36.6.2.1, and 36.6.4.1.2, 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.
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36.6.4.2 Preheat operation

36.6.4.2.1 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 36.1.1. This test shall be conducted in addition to the tests described in 36.1.1 –
36.6.4.1.7, and may precede the test described in 36.6.4.1.1 – 36.6.4.1.4.

36.7 Motors used with solid-state controls

36.7.1 In addition to the conditions described in 36.1.1 – 36.6.4.2.1, 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 input voltage by a suitable method. The offset potential may be obtained by using a
modified speed control having routing diodes and dual triggering circuits to allow independent
adjustment of the positive and negative half-cycle triac triggering points. See Figure 36.6. The
triggering points are to be adjusted so that a bias of 2 V dc is measured on the switched ac
output waveform. The dc bias may be measured by a dc voltmeter having a frequency damped
response in the range of 0 to 120 Hz. However, if the control has a maximum dc offset potential
of less than 2 V, the maximum dc offset potential of the control is to be used.

c) With the motor connected to an ac supply modified to produce half-wave output. The supply
is to be switched from sinusoidal to half-wave output after the motor is operating at steady-state
speed. This test is to be conducted in the rotating direction, if reversible, and speed control
setting resulting in maximum motor winding temperatures. If the motor shaft will not continue to
rotate in a manner considered to be a possible normal condition after the supply is switched
from sinusoidal to half-wave operation and such malfunction would be obvious to persons
operating the appliance, the locked rotor temperature requirements described in 36.7.2 shall be
used instead of the maximum temperature rises specified in Table 36.1. Prior to such time that
such malfunction becomes obvious to the user, temperature requirements specified in Table
36.1 shall be applicable.

36.7.2 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 36.7.1(c), the motor shall comply
with the applicable 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

b) A thermally-protected motor shall comply with the Locked-Rotor Temperature Test
requirements in the Standard for Overheating Protection for Motors, UL 2111, except that the
temperatures measured during the initial cycle of the thermal protector operation shall be
disregarded.
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36.7.3 During the tests described in 36.7.1 and 36.7.2, the appliance is to be installed and operated as
described in 36.1.1 – 36.6.4.2.1, but only motor winding temperatures are to be recorded.
This is generated text for figtxt.
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Figure 36.6
Typical solid-state motor speed control with routing diodes for dc offset
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37 Surface Temperature Tests

37.1 General

37.1.1 An appliance employing a resistance-type element, such as a browning, cooking, or convection
element, shall not attain temperatures at specific points greater than those indicated in Tables 37.1 and
37.2. The appliance is to be completely assembled for this test, with all handles, knobs, guards, and the
like, mounted in place. See 37.1.6.

Exception: The temperature of surfaces of a commercial use appliance that is intended only for use by
professional cooks and chefs in a commercial kitchen may exceed the limits specified in Table 37.1, if the
appliance is marked in accordance with 64.1.5 and 65.3.

Table 37.1
Maximum acceptable temperatures of surfaces as measured by the probe illustrated in figure

37.1

Surfaces 3 ft (914 mm) or less
above floor level

Surfaces more than 3 ft above
floor level

°C (°F) °C (°F)

Bare or painted metal 67 (152) 84 (183)

Porcelain enamel 71 (159) 88 (190)

Glass or ceramic 78 (172) 95 (203)

Plastica 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.
a 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.

Table 37.2
Maximum acceptable temperatures of handles and knobs

Materials °C (°F)

Bare or painted metal 55 (131)

Glass 65 (149)

Plastica 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.
a 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.

37.1.2 The appliance is to be installed, connected, and loaded as described in 36.3.2.1 – 36.3.6.1,
36.3.7.1.3 – 36.3.7.1.6, and 37.4.1.1 – 37.4.5.4. See 66.14 and 66.16.

37.1.3 The supply voltage for the surface temperature test is to be as specified in 35.2.1.
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37.1.4 During the test the cavity of the microwave cooking appliance is to be loaded as specified in
36.5.1.

37.1.5 An appliance employing a resistance-type heating element is to be operated with the temperature
regulating control set to maintain the oven temperature at 204 ±3°C (400 ±5°F). If not provided with a
temperature regulating control, the appliance is to be operated at full heating-element power. In any case,
the surface temperatures are to be measured 1 h after an oven temperature of 204 ±3°C is attained.

37.1.6 The temperature of a surface that may be contacted by the user shall not be more than the
applicable value specified in Table 37.1 or 37.2, unless otherwise specified. If the test is conducted at a
room temperature of other than 25°C (77°F), the results are to be corrected to that temperature. If the
appliance employs a thermostat that cycles during the test, each surface temperature is to be measured
at the point in the thermostat cycle that results in maximum temperature of the surface.

37.2 Measurement of surfaces

37.2.1 The temperature of any external surface, including the appliance exterior, the bottom surface of
the door, and any surface adjacent to or surrounding a handle, knob, grip, or the like, that can be fully
contacted by the tip of the probe illustrated in Figure 37.1 shall not exceed the applicable temperature
limits in Table 37.1. The test is to be repeated, as necessary, with the alcove walls arranged in the
positions resulting in maximum temperatures on all surfaces that may be exposed to contact in any
installation configuration recommended by the manufacturer and with the back wall of the alcove 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 surface 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.

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.
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37.2.2 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 37.1 applied.

37.2.3 With reference to 37.2.1, surfaces that can be fully contacted by the tip include corrugated,
dimpled, and similarly finished surfaces.

37.2.4 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 lbf (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.

37.2.5 A surface is to be clean when temperatures are measured.

37.3 Measurement of handles and knobs

37.3.1 The temperature of a handle, knob, grip, or the like, shall not exceed the maximum acceptable
limits specified in Table 37.2 when measured by thermocouples held in intimate contact with the part in
question. Temperatures are to be measured at all points that may be grasped during normal use.

Exception: A handle, knob, grip, and the like, the touching of which is not necessary or likely during the
normal functioning and operation of the appliance, shall be considered as an exterior surface and
subjected to the requirements in 37.2.1 – 37.2.5 and Table 37.1.

37.4 Over-the-cooktop appliances

37.4.1 General

37.4.1.1 An over-the-cooktop appliance is to be installed and tested over one of the appliances described
in 37.4.2.1 – 37.4.5.1. The markings on the appliance determine which appliance is to be chosen for the
test 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.
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37.4.2 Standard test gas range

37.4.2.1 The standard test gas 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. 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 36.5.

37.4.2.2 A pan of water is to cover each of the surface burners. See 36.3.7.2.4 for description of pans.

37.4.2.3 The control for each surface burner covered with a pan of water is to be adjusted to 3,032 Btu/h
(888 W).

37.4.3 Standard test electric range

37.4.3.1 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
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 36.3.7.3.2 for a description of the surface
elements.

37.4.3.2 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.

37.4.3.3 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.

37.4.4 Specific range – electric

37.4.4.1 If an over-the-cooktop microwave oven is intended for use only with a specific electric range or
ranges (or cooktops), the specific range or ranges are to be installed and operated as specified in 37.4.3.2
and 37.4.3.3. If the range cooktop surface elements are rated other than as specified in 36.3.7.3.2, or if
the cooktop employs a grill, griddle, deep-fat fryer, or the like, the elements are to be loaded and adjusted
as specified in the Temperature Test section of the Standard for Household Electric Ranges, UL 858.
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37.4.5 Specific range – gas

37.4.5.1 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 pans of water noted in 36.3.7.2.4
and positioned as specified in 37.4.2.2. The control for each burner 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

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).

37.4.5.2 The test installation for an over-the-cooktop appliance is to be as described in 36.3.7.1.5 and
36.3.7.1.6. The test is to be conducted in each of the applicable conditions specified in 37.4.5.3 (a) – (g).
Wall temperatures surrounding the gas or electric range (or cooktop) need not be measured. All tests are
to be continued as specified in 36.6.1.1 and 36.6.2.1.

37.4.5.3 The test for an over-the-cooktop appliance is to be conducted in each of the following 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.

c) 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 37.4.2.1 – 37.4.3.3.

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 can not 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.

f) The conditions specified in (a), (c), and (d) for each intended speed of the vent hood fan.

g) The conditions specified above in the ducted position and ductless position if the appliance
is intended for such operation.
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37.4.5.4 The maximum temperature rises specified in Table 36.1 shall not be applied to the range oven,
the range cooktop elements, and the underside of the over-the-cooktop microwave cooking appliance.
This is generated text for figtxt.
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Figure 37.1
Temperature-measuring and accessibility probe
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38 Insulation Resistance and Leakage Current Test as a Result of Moisture

38.1 A microwave cooking appliance employing insulating material likely to be affected adversely by
moisture under conditions of normal use shall be conditioned for 24 h in moist air having a relative
humidity of 85 ±5 percent at a temperature of 32 ±2°C (90 ±4°F). After the conditioning:

a) A portable, stationary, or fixed cord-connected appliance rated 120, 208, or 240 V nominal
shall comply with the requirement in 33.1 in a repeat leakage-current test. The test shall be
discontinued when the leakage current stabilizes.

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

38.2 Usually, insulation resistance is to be measured by means of a voltmeter having an internal
resistance of 30,000 ohms and using a circuit rated 250 V dc.

39 Dielectric Voltage-Withstand Test

39.1 General

39.1.1 The insulation and spacings of a microwave cooking appliance shall withstand without breakdown
for a period of 1 min the application of the test potential described in 39.2.1.1, 39.2.1.2, or 39.2.1.3 –
39.2.3.1 and 39.3.1 – 39.3.5 with the appliance in a well-heated condition.

39.1.2 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.

39.1.3 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.

39.1.4 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.
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39.2 Primary circuits

39.2.1 General

39.2.1.1 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 Table 39.1.

Table 39.1
Potentials for dielectric voltage-withstand tests

Method Rating of appliance, V Test potential, V

Quadraturea or with appliance not energized 0 – 250 1000

251 – 600 1000 + 2Vb

Single-phasec 0 – 250 1000 + Vb

251 – 600 1000 + 3Vb

a The quadrature method is described in 39.2.2.1.
b V is the voltage determined in accordance with 35.2.1.
c The single-phase method is described in 39.2.3.1.

39.2.1.2 An essentially sinusoidal potential with a frequency of 60 Hz is to be applied between any live
or current-carrying parts of the primary or power-supply circuit and live or current-carrying parts of the
secondary circuit of an isolating transformer. An isolating transformer is one where the primary and
secondary windings are not conductively connected. The test potential is to be as indicated in 39.2.1.1,
based on the highest voltage involved, when the secondary circuit voltage is 600 V or less. The test
potential is to be as indicated in Table 39.2, based on the highest voltage involved, when the secondary
circuit voltage is more than 600 V. The secondary circuit voltage of the magnetron heater circuit is greater
than 600 V, as applied with respect to ground.

Table 39.2
Potentials for dielectric voltage-withstand test for circuits where secondary voltages are greater

than 600 V

Maximum peak voltage (E) in circuit a Test potential (V – peak)

0 – 1000 V 3E (500 V minimum)

over 1000 V 1.25 E plus 1750
a Voltage measured with the appliance under the test conditions described in the temperature test.

39.2.1.3 Each power transformer where the secondary circuit voltage is greater than 600 V shall operate
without breakdown while the potential indicated in Table 39.2 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 39.3.
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39.2.1.4 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.

39.2.1.5 Primary- and secondary-circuit wiring connected to a transformer is to be disconnected for the
test mentioned in 39.2.1.3, if the transformer is to be tested separately.

39.2.2 Quadrature method

39.2.2.1 QUADRATURE METHOD – As an alternate to the requirement in 39.1.4, the appliance may be
tested using the quadrature method. The appliance is to be connected to a test circuit as illustrated in
Figure 39.1 and energized at rated voltage as described in 35.2.1. At stabilized temperature, the dielectric
withstand test potential specified in Table 39.1 is to be applied in quadrature. After 45 s, the appliance is
to be de-energized – switch S1 in Figure 39.1 is to be opened – and the test potential is to be applied for
an additional 15 s.

39.2.3 Single-phase method

39.2.3.1 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 39.2.2.1. The
appliance is to be energized at rated voltage as described in 35.2.1. At stabilized temperatures, the test
potential specified in Table 39.1 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.

This is generated text for figtxt.

Figure 39.1
Typical circuit diagram for quadrature dielectric test
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39.3 Secondary circuits

39.3.1 The test potential indicated in Table 39.2 is to be applied between secondary circuits and
grounded metal, between secondary parts of opposite polarity, and between different secondary circuits.
See 29.3.

Exception: Energy limiting secondary circuits as described in Secondary Circuits, Section 31, need only
be tested between different secondary circuits.

39.3.2 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.

39.3.3 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.

39.3.4 All lamps and tubes are to be removed, and automatic regulating devices are to be rendered
inoperative, if necessary to carry out the test. All selector or other operating switches are to be tested in
the various possible operating positions in order that these parts are in the circuit under test. Bleeder
resistors, electrolytic capacitors, transistors, and other power consuming devices may be opened at the
common return side of the circuit, if necessary to conduct the test.

39.3.5 Figure 39.2 illustrates typical circuit connections using the appliance transformer and a variable
frequency supply to combine tests. The circuit shown combines:

a) The transformer induced voltage between primary and secondary windings,

b) Opposite polarity for both magnetron secondary circuits,

c) Secondaries to grounded metal, and

d) Primary to secondary circuits. The variable frequency supply is grounded, loading
components are open, and the appropriate primary switches are closed (P, S, and T).

If a test is needed between an additional secondary winding and the magnetron secondary circuits, this
can be accomplished by grounding that secondary in order to indicate breakdown.

39.3.6 In the testing of a power transformer as specified in 39.2.1.5, 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.

This is generated text for figtxt.
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Figure 39.2
Typical microwave oven circuit
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40 Door Assembly Tests

40.1 Door operation

40.1.1 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/cm2 at any point 5 cm or more from the external surface of the enclosure when subjected to the
test in Microwave Radiation Emission Test, Section 34, with all interlocks in the circuit. The door shall
remain intact and in place after each applicable test.

40.1.2 To determine compliance with 40.1.1, a complete sample is to be subjected to the applicable tests
described in 40.2.1 – 40.5.7 and the microwave radiation emitted then measured as described in 34.2.1
– 34.5.3 after each procedure. Following the appropriate series of impact tests, on inner and outer viewing
screen barriers and door seals, the appliance shall be examined for compliance with 5.9. A new sample
may be used for each procedure or the same sample may be used with the applicable tests performed in
the sequence given. If an unacceptable result occurs on any subsequent test after the first test on a given
sample, the test is to be repeated on a new sample and if the results are acceptable, the series of tests
continued until all the required tests have been completed or another unacceptable result occurs.

40.1.3 When applying the requirements of 40.3.1 and 40.4.1 consideration is to be given to the effect of
different installation arrangements (counter-top supported, built-in, and the like), recommended by the
manufacturer, upon the maximum force that can be applied to the door without tilting the appliance.

40.2 All doors

40.2.1 Starting at a point midway between the fully open and closed position, the door is to be moved to
its fully open position by means of a force equal to 1.5 times the force necessary to open the door from
its closed position, 15 lbf (66 N) minimum, applied to the inside surface of a hinged door at a point 1 in
(25.4 mm) from the free edge, or to the handle of a sliding door in the direction of intended travel. The
opening operation is to be performed ten times on a household appliance and 50 times on a commercial
appliance.

40.2.2 Starting at a point midway between the fully open and closed position, the door is to be moved to
its fully closed position by means of a force equal to two times the force necessary to close the door to
its fully closed and latched position, 20 lbf (89 N) minimum, applied to the outside surface of a hinged door
at a point 1 in (25.4 mm) from the free edge or the handle of a sliding door in the direction of intended
travel. The closing operation is to be performed ten times on a household appliance and 50 times on a
commercial appliance.

40.2.3 In performing the tests described in 40.2.1 and 40.2.2 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 lbf/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.
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40.3 Side-hinged doors

40.3.1 A side-hinged door is to be moved to its fully open position and then closed with a force equal to
50 lbf (222 N), or the maximum force that can be applied to the door without tilting the appliance,
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.

40.4 Bottom-hinged doors

40.4.1 A bottom-hinged door of a counter- or table-supported appliance is to be subjected for 15 min to
a force of 50 lbf (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 lbf (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 lbf (667 N) or the maximum force that can be applied without tilting,
whichever is smaller.

40.4.2 A bottom-hinged door is to be closed as far as possible with a 3/8-in (9.5-mm) diameter hardwood
dowel placed between the lower inside surface of the door and the mating surface of the enclosure below
the oven cavity. The dowel is to be oriented in the position that will cause the most adverse effect. The
closing force is to be 20 lbf (89 N) for a household oven and 30 lbf (133 N) for a commercial oven and is
to be applied to the door handle for 5 s.

40.5 Impact tests

40.5.1 The inside surface of a bottom-hinged door is to be subjected to five impacts as indicated below.

a) Two impacts are to be applied to the central area of the door on any viewing screen and
barrier, if provided. The impact applied is to be 2 ft-lbf for each ft3 (2.7 J for each 0.0283 m3) of
usable oven space calculated to the nearest 1/2 ft3 (0.0142 m3).

b) Three impacts are to be made at different locations near the edges of the door that form the
microwave radiation seal. The impact applied is to be 2 ft-lbf (2.7 J).

40.5.2 For a door incorporating a viewing-screen assembly, three impacts of 2 ft-lbf (2.7 J) are to be
made to the outside surface of the assembly with the door closed.

40.5.3 For a side hinged door three impacts of 2 ft-lbf (2.7 J) are to be made to the inside surface of the
viewing-screen assembly (if provided), and three impacts are to be made to the inside surfaces of the door
that form the microwave radiation seal, with the door open.

40.5.4 The mating surface of the door seal of a sliding, side, or bottom hinged door that is on the oven
body is to be subjected to three impacts of 2 ft-lbf (2.7 J).

40.5.5 The impact is to be obtained by means of a steel ball, 2 in (50.8 mm) in diameter, weighing
approximately 1.18 lb (535 g).
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40.5.6 The impact applied to a vertical surface is to be obtained from a solid, smooth steel sphere as
described in 40.5.5. 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.

40.5.7 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.

41 Glass Control Panel Test

41.1 A glass control panel that serves as part of the enclosure of live parts shall comply with the impact
test described in 41.2.

41.2 Three samples of the glass control panel are each to withstand an impact of 5 ft-lbf (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 lb (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).

41.3 An adhesive system that (for example, adhesive backed tape or film) is relied upon to preserve the
integrity of a glass part under the test conditions of 41.2 shall not be adversely affected by thermal
conditioning.

41.4 Compliance with the requirement of 41.3 is determined by placing three samples 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 41.1. Following the conditioning period, the samples are to be
installed on the overall appliance and subjected to the impact test described in 41.2.

Table 41.1
Test temperature for thermal conditioning

Maximum adhesive operating temperature Oven temperature

°C (°F) °C (°F)

Less than 40 (104) No conditioning required

60 (140) 100 (212)

70 (158) 105 (221)

80 (176) 112 (234)

MAY 23, 2002MICROWAVE COOKING APPLIANCES - UL 92386

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

--`,,,,,,`,,`,`,,,`,````,,`,`,`-`-`,,`,,`,`,,`---



42 Interlock System Endurance Test

42.1 General

42.1.1 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.

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/cm2 at any point 5 cm or more from the external
surface of the enclosure.

42.1.2 Compliance with the requirement in 42.1.1 is to be determined by subjecting two complete
samples of the appliance to the test described in 42.2.1 – 42.4.2. Following the test, all samples shall be
subjected to the tests in Interlock Monitor Circuit Test, Section 43.

42.2 Appliance connections

42.2.1 The appliance is to be connected to a voltage source as prescribed in 35.2.1 for the input test. Any
timers incorporated in the appliance are to be bypassed to facilitate uninterrupted operation of the
appliance. The door interlock switches shall be operational during the test except that external controls
(such as externally operated switches wired in parallel with the interlock switches) may be provided in
order to bypass each door interlock while microwave radiation emission measurements are being taken.
The external controls are not to affect nor take part in the operation of the appliance in any other way.

42.3 Test equipment

42.3.1 The microwave cooking appliance door is to be cycled by an automatic device attached to the door
handle or in the operating area of the door handle. The door closure force is to be predetermined so as
to simulate intended operation. In no case is the cycling mechanism to apply a closure force greater than
20 lbf (89 N) unless agreed to by the manufacturer. The door is to be swung open from the closed position
to any 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 cycling
rate is not specified, but there shall be sufficient on time to permit generation of microwave energy that
may be delayed by warm-up time of the magnetron, a time delay circuit, and so forth.
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42.4 Operating sequence

42.4.1 The appliance shall be operated in accordance with the following sequence:

a) An initial microwave radiation emission measurement is to be made as described in
Microwave Radiation Emission Test, Section 34.

b) A fresh coating of corn oil is then to be applied to all door sealing surfaces and a microwave
absorbing load (such as a dry brick load) is to be placed and maintained in the oven cavity. The
appliance is to be energized and the door operated for 10,000 c of operation.

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 34.2.1 – 34.5.3. A microwave cooking
appliance incorporating an integral resistance element, or a self-cleaning feature, is in addition,
to be operated as described in the temperature test until temperatures stabilize. Following the
operation, microwave radiation emission measurements are to be repeated.

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.

42.4.2 Constructions employing a cooking mode other than by microwave radiation (such as
resistance-type heating element), 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 c 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 42.1.1.

Exception: The endurance test on the door interlock system switching components (interlocks and
interlock monitor) in the auxiliary cooking mode may be conducted separate from the appliance as
described in 42.4.3.

42.4.3 With respect to the Exception to 42.4.2, the endurance test on the interlock system switching
components and switch mounting assembly in the auxiliary cooking mode may be conducted separate
from the appliance provided that the test is conducted using a power supply and test load with equivalent
current, power factor, and inrush characteristics and the switches are actuated with forces representative
of actual use. In such cases, the test shall be conducted in the following sequence:

a) The interlock and interlock monitor devices, together with their mounting bracket(s), are to
be placed for 300 h in a forced-draft air circulating oven maintained at the maximum switch
ambient temperature attained during the test in Temperature Test, Section 36.

b) The switching devices, together with their mounting bracket(s), are to be allowed to cool to
room temperature and then be subjected to the specified number of endurance test cycles.
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c) The switching devices, together with their mounting bracket(s), are to be installed in samples
of the microwave oven and the microwave radiation emission measured as described in 42.1.1
and 42.2.1 and Microwave Radiation Test, Section 34.

d) The microwave oven samples are to be subjected to the test in Interlock Monitor Circuit
Test, Section 43.

43 Interlock Monitor Circuit Test

43.1 An interlock monitor circuit shall render the microwave oven incapable of generating microwave
energy in the event the designated primary or secondary door interlock(s) being monitored does not
perform its intended function. An interlock monitor circuit incorporated in a microwave cooking appliance
shall, in addition, operate in its intended manner without creating a risk of fire, electric shock, injury to
persons, or excessive radiation emission.

43.2 Two complete samples of the appliance that have undergone the door endurance tests described in
42.1.1 – 42.4.1 are to be tested in accordance with 43.3 – 43.7.

43.3 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.

43.4 The appliance is to be connected to a voltage supply and employ a water load as specified in 35.2.1
and 34.3.1. A fuse rated 3 A, other than the time-delay type, is to be connected in series with the
grounding conductor of the appliance.

43.5 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.

43.6 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 39.2.1.3 – 39.2.3.1.

43.7 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 manufacturer’s service
instructions, microwave radiation emission shall not exceed 5 mW/cm2 at any point 5 cm or
more from the external surface of the enclosure when tested in accordance with Microwave
Radiation Emission Test, Section 34.

Exception: The intended operation of a fuse or similar one-time device that is part of the appliance is
considered acceptable.
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43.8 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) The 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 portion of the circuit;

b) The serviceman instructions clearly state that the specific components involved must be
replaced; and

c) Each component, or component package, is provided with a marking as described in 69.9
and 69.10.

44 Mechanical Endurance Test

44.1 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 44.2. 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 39, and the grounding continuity requirements in 30.12 and 30.13 if grounding of the part is
required.

44.2 To determine if an appliance complies with 44.1, a mechanical arrangement is to be employed to
operate the movable member in the intended manner at the rate of approximately 12 c 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 c 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.

45 Moisture Conditioning Test

45.1 To determine compliance with Exception No. 6 to 16.1.11, a microwave cooking appliance is to be
tested as described in 45.2 and 45.3.

45.2 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:

a) A cord-connected appliance rated 120, 208, or 240 V nominal shall comply with the
applicable requirements in 33.1. The leakage current is to be measured during each operating
cycle.

b) An appliance, other than mentioned in (a), is to have an insulation resistance of not less
than 50,000 ohms between live parts and interconnected dead metal parts. The insulation
resistance is to be measured at the completion of the final cycle.

c) At the completion of the final cycle, following the leakage current or insulation resistance
measurements, an appliance shall comply with Dielectric Voltage-Withstand Test, Section 39.
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45.3 The supply voltage for the moisture conditioning test is to be as specified in 35.2.1.

46 Spill Test

46.1 A microwave cooking appliance that employs electrical components or internal wiring located
beneath openings in the oven cavity shall be subjected to the test specified in 46.2. 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.

46.2 An appliance is to be connected to a source of supply as specified in 35.2.1, 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 the load-carrying surface of the oven cavity. A solution of 500 mL of distilled water
containing approximately 1 percent by weight dissolved NaCl is to be poured at random over the bottom
of the oven cavity. See 46.3. The appliance is then to be operated at full microwave power for a period
of 5 min. The appliance is then to remain connected to the source of supply and leakage current is to be
monitored for a period of 7 h. The appliance is then to be subjected to a dielectric voltage-withstand test,
in accordance with 39.2.

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 39.2 is to be
conducted immediately following the 5 min of operation.

46.3 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.

47 Abnormal Operation Tests

47.1 General

47.1.1 Operation of a microwave cooking appliance under any abnormal conditions specified in 47.1.2 –
47.5.2 shall not result in:

a) A risk of fire, electric shock, or injury to persons,

b) Emission of flame or molten material from the appliance enclosure, or

c) An equivalent plane-wave power density of microwave radiation in excess of 5 mW/cm2 at
any point 5 cm or more from the external surface of the enclosure when subjected to
Microwave Radiation Emission Test, Section 34, with all interlocks in the circuit. See 47.4.7.
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47.1.2 Compliance with 47.1.1 is determined by subjecting a representative sample of the complete
appliance to the test conditions described in 47.2.1 – 47.5.2. During these tests the appliance is to be
installed in accordance with 36.3.1.1 – 36.3.6.1, 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.

47.2 Appliance connections

47.2.1 The appliance shall be connected to a voltage supply source as indicated in 35.2.1, and the water
load described in 36.5.1 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.

47.3 Appliance configuration

47.3.1 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.

47.3.2 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 36, and recommended
by the manufacturer, which represents the worst-case installation for each abnormal condition.

47.4 Test duration

47.4.1 Unless ultimate results are obtained (such as an open circuit) in less time, the tests are to be
continued for at least 1 h, or for the maximum setting of any timer (if one is provided), whichever is longer.
If during or at the end of the above mentioned time period there is an indication of a possible impending
condition of fire or electric shock (for example, the generation of smoke, deterioration of insulation, and
the like), the test is to be continued until ultimate results are obtained, but no longer than 7 h for an
appliance that can operate continuously or a maximum of 4 cooking cycles for an appliance with a timer
(or more cooking cycles if necessary to obtain a minimum of 1 h operation).

Exception: An electronic timer or other solid-state device whose malfunction may cause the appliance to
operate continuously is to be defeated and the appliance operated 7 h or until ultimate results are
obtained, whichever comes first, unless the device has been shown to be acceptable by an investigation.

47.4.2 Microwave radiation emission measurements are to be made following each of the abnormal
conditions in accordance with the procedure described in 34.2.1 – 34.5.3, except that all interlocks are to
be permitted to function during the microwave radiation emission measurement procedure.

47.4.3 With reference to 47.4.2, parts that malfunction during the test are to be replaced, if necessary, in
order to render the appliance operable to facilitate the microwave radiation emission measurements.
However, such measurements are to be made with the appliance configured in the intended initial
abnormal operating condition, except that the oven cavity load shall be as specified in 34.3.1.

MAY 23, 2002MICROWAVE COOKING APPLIANCES - UL 92392

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

-
-
`
,
,
,
,
,
,
`
,
,
`
,
`
,
,
,
`
,
`
`
`
`
,
,
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



47.4.4 Abnormal operating conditions to be considered, individually, are the following:

a) Any fan or pump motor utilized to remove heat is to be stalled;

b) The stirrer motor (if provided) is to be stalled;

c) The oven is to be operated with no load added in the cavity; and

d) An appliance rated and constructed as noted in 32.2 and provided with instructions as noted
in 66.11 is to be operated with the most unfavorable combination of supply voltage, supply
frequency, and internal adjustments.

47.4.5 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.

47.4.6 The test described in 47.4.5 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 52.1) shall not
necessitate repeating the test.

47.4.7 The performance of an appliance subjected to the abnormal tests of 47.4.3 – 47.4.6 shall be
considered acceptable if all of the conditions below are met:

a) The grounding fuse rated 3 A shall not open;

b) There shall be no emission of flame or other indication of a risk of fire;

c) Microwave radiation emission shall not exceed the level specified in 47.1.1; and

d) A cord-connected microwave cooking appliance shall not involve an electric shock, that is,
the current measured through a resistor rated 500 ohms between an accessible part and
ground shall not be more than 5 mA. The current need not be measured at terminals operating
at voltage levels less than 42.4 V peak.

47.4.8 The operation of the supply circuit overcurrent protection is acceptable provided no likelihood of
fire, electric shock, injury to persons, or excessive radiation emission exists.
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47.5 Shorted thermostat test

47.5.1 During the test specified in 47.5.2, the temperature at the geometric center of the oven cavity shall
not exceed 316°C (600°F), the temperature of adjacent walls, cabinets and the like shall not exceed
175°C (347°F), and the appliance shall comply with the conditions specified in 47.4.7.

Exception: The temperature of adjacent surfaces may temporarily exceed 175°C provided:

a) The temperature does not exceed 200°C (392°F), and

b) The appliance is de-energized by a thermal cutoff, manual-reset temperature limit control,
fuse, or similar one-time device requiring a service operation to restore the appliance to an
operable state.

47.5.2 An appliance constructed as noted in 17.5 shall be installed, connected, and operated as specified
in Temperature Test, Section 36 except that:

a) All temperature regulating devices that do not comply with the requirements for appliance
temperature limiting controls in the Standard for Temperature-Indicating and -Regulating
Equipment, UL 873, shall be bypassed. Controls that have been subjected to calibration
verification and endurance tests of 100,000 c in accordance with UL 873 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
47.2.1.

48 Abnormal Operation Tests on Motors Used With Solid-State Controls

48.1 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.

48.2 A thermally protected motor shall comply with the requirements for the Locked-Rotor Endurance
Test in the Standard for Thermal Overheating Protection, UL 2111, 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, except:

a) No winding temperature requirements are applicable; and

b) The duration of the test shall be 15 days in each condition. Separate samples may be used
for each condition described in 48.3.
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48.3 During the tests required in 48.2, the power supply is to be modified to provide:

a) Half-wave output, and

b) An offset voltage of 2 Vdc imposed on an ac voltage wave form as described in 36.7.1(b).

49 Abnormal Operation – Fire Isolation Test

49.1 An appliance that is intended to be installed above a range or counter-mounted cooking unit shall
be tested as described in 49.2 – 49.9.

a) During the test:

1) The surface temperature of any point of the top building cabinet shall not exceed
300°C (572°F); and

2) A fuse rated 3 A connected between exposed dead-metal parts of the microwave
cooking appliance and ground shall not open.

b) After the test:

3) The current measured through a resistor rated 500 ohms connected between
accessible-metal parts of a cord-connected appliance and ground shall not exceed 5
mA; and

4) If the microwave cooking appliance is operational, the microwave radiation emission
shall not exceed 5 mW/cm2 when tested in accordance with Microwave Radiation
Emission Test, Section 34, with all door interlocks operational.

49.2 The microwave cooking appliance and range (or counter-mounted cooking unit, as applicable) are
to be installed in accordance with 36.3.7.1.1 – 36.3.7.5.1 and Figure 36.4, 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.

49.3 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. 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 1 fl oz (29.6
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 49.1 or an
equivalent construction may be used. The top surface of the sand burner is to be located 30-in (762-mm)
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below the bottom surface of the top building cabinet and is to be located in the horizontal position that
represents the range or cooktop front 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. To determine
that 25 kW of steady heat is 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 the
sand burner. During the trial test the flame is to be adjusted so that the average steady-state temperatures
attained are 250°C (482°F) at 30 in and 590°C (1094°F) at 15 in above the surface of the burner.
This is generated text for figtxt.
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Figure 49.1
Sand burner
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49.4 The microwave cooking appliance is to be loaded as specified in 36.5.1. The microwave cooking
appliance is to be operated in the condition, of those specified in Temperature Test, Section 36, 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.

49.5 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.

Exception: For an application in which the microwave cooking appliance is intended for installation above
only specific range or cooktop constructions and the burner or element would be unable to attain
temperatures high enough to ignite 8 fl oz (237 mL) of corn oil in a skillet having a diameter of 10 in (254
mm), the amount of corn oil is to be reduced, 1 fl oz (29.6 mL) at a time, until ignition occurs.

49.6 The microwave cooking appliance and range (or cooktop) are both to be operated continuously until
ultimate results have been attained or 7 h, whichever occurs first. If a sand burner is used, the microwave
cooking appliance is to be operated continuously, but the sand burner is to be ignited only for the period
of time specified in the Exception to 49.3.

49.7 A microwave cooking appliance that is provided with or intended for use with a vent-hood fan,
ventilating-hood-fan shelf, or the like is to be tested twice for each type of venting provided:

a) With the vent fan adjusted to result in maximum airflow through the vent fan, and

b) With the vent fan control in the off position.

49.8 With respect to 49.7, a vent fan provided with an automatic thermostat or an equivalent device that
energizes the vent fan under conditions of elevated temperatures when the primary fan control is in the
off position is to be modified as necessary to prevent the vent fan motor from becoming energized, unless:

a) The thermostat withstands 100,000 c of intended operation without impaired performance
while making and breaking the maximum normal current at rated voltage; and

b) The contact closing set point of the thermostat complies with the calibration verification
requirements applicable to appliance limit controls in the Standard for Temperature-Indicating
and -Regulating Equipment, UL 873.

In such cases, an automatic fan control is to be allowed to function as intended.

49.9 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.
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50 Magnetically Operated Interlock Test

50.1 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 50.2 and 50.3.

50.2 A test magnet as described in 50.3 is to be applied to any appliance surface to which it will remain
in place by the force of gravity or its own attraction.

50.3 The test magnet shall provide a magnetic force capable of lifting vertically a mass of at least 9.92 lb
(4.5 kg) at a zero air gap, and at least 0.992 lb (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).

51 X-Radiation Test

51.1 General

51.1.1 The x-radiation of an appliance when measured as described in 51.1.3 and 51.2.1, shall not
exceed 0.5 mR/h at any external location 5 cm or greater from the outside surface of the enclosure of the
appliance.

51.1.2 The x-radiation measurement is to be made only if the high voltage in a microwave cooking
appliance exceeds 5 kV peak under normal conditions.

51.1.3 X-radiation measurements are to be made with the Victoreen X-Radiation Survey Meter, Model
440RFC or equivalent, under the following conditions:

a) The appliance is to be complete, except that mechanical parts that need to be removed
during user servicing 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.

b) The voltage of the supply circuit is to be 130 V if the rating of the appliance is within the
range 105 – 130 V and 260 V if the rating of the appliance is within the range 210 – 260 V. The
oven is to be loaded as described in 34.3.1.

c) After the measurement has been made with the supply voltage specified in (b), the supply
voltage is to be adjusted to any of the voltages within the mentioned ranges of (b), to see if it
results in greater x-radiation.

d) Unless investigated and found to be acceptable, a rectifier tube, protective device (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.
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51.2 X-radiation under servicing conditions

51.2.1 Unless there is a marking to warn service personnel of potential x-radiation risks, the appliance
shall comply with 51.1.1 under all conditions of a serviceman’s servicing.

52 Temperature Control Tests

52.1 A temperature control shall be rated for the load it controls, and shall be subjected to an endurance
test that shall consist of the number of cycles indicated in Table 52.1.

Exception: An automatic reset temperature-limiting magnetron thermostat may be endurance tested in
accordance with Table 52.1 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 52.1
Number of cycles of operation for endurance test

Type of control Automatically reset control Manually reset control

Temperature-regulating 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 36.1 are attained during the temperature
test of the appliance.

To be made the subject of
investigation for the particular
application.

Temperature-limiting A number of cycles equivalent to 100 h of
operation of the heating appliance under any
condition that causes the thermostat to function,
or 100,000 c whichever is greater. However, the
test may be omitted if, with the thermostat short-
circuited, there is no evidence of a risk of fire,
electric shock, or excessive radiation emission as
described in 47.4.7 during the abnormal operation
of the appliance.

1000 c under load and 5000 c
without load. However, the test may
be omitted if, with the thermostat
short-circuited, there is no evidence
of a risk of fire, electric shock, or
excessive radiation emission as
described in 47.4.7 during
continuous abnormal operation of the
appliance.

Combination Temperature-regulating
and -limiting

100,000 c if, with the thermostat short-circuited,
there is evidence of a risk of fire, electric shock,
or excessive radiation emission as described in
47.4.7. 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).

To be made the subject of
investigation for the particular
application.

52.2 If a temperature control is used in connection with a magnetic contactor or other auxiliary equipment,
the endurance test requirements apply to the control and contactor functioning as a unit.
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53 Temperature Probe Test

53.1 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.

53.2 Compliance with the requirement of 53.1 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 53.3.

53.3 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 lbf (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 53.4.

53.4 When subjected to the test described in 53.3, microwave emission is not to exceed 5 mW/cm2 when
measured in accordance with 34.2.2 – 34.5.4, 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 53.3, then microwave emission is to be measured first with the probe trapped and secondly
after removal of the probe. If the door does not close, latch, and the appliance does not operate with the
probe trapped, the measurement shall be made without the probe trapped.

54 Motor Switch Test

54.1 A switch that controls a motor and that does not have a horsepower rating acceptable for that motor
shall perform acceptably when subjected to an overload test consisting of 50 c of making and breaking
the stalled-rotor current of the motor. There shall be no electrical or mechanical malfunction of the switch,
nor any undue pitting or burning of the contacts.

54.2 To determine if a switch complies with 54.1, it is to be tested with the appliance connected to a
supply circuit of rated frequency and maximum rated voltage, and with the rotor of the motor locked.
During the test, exposed dead metal parts of the appliance are to be grounded, and the electrical
connections are to be such that a single-pole switch will be connected in the ungrounded conductor of the
supply circuit.
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55 Interlock Malfunction Test

55.1 The malfunction of any single electrical, mechanical, or electrical-mechanical component shall not
cause all interlocks to become inoperative.

55.2 Mechanical component malfunctions encompass the breaking, bending, shearing, shifting,
loosening, and the like of structural parts, such as actuators, or springs, that may or may not be a part of
the interlocking system, but which may have an effect on the function of the interlocking system.

55.3 Only one malfunction at a time shall be considered.

Exception: Several simultaneous malfunctions may be considered if such an occurrence is likely due to
a single malfunction.

55.4 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 55.2 may be simulated.

55.5 Components, including wiring, of an appliance shall be so arranged that any single malfunction
resulting in a live part contacting an earth-grounded part shall not render all door interlocks inoperative
under conditions of both normal and reverse polarity of the power supply conductors.

56 Salt Spray Corrosion Test

56.1 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
56.2.

56.2 To determine compliance with the Exception to 56.1, six samples of the plated part with the
minimum coating thickness specified, together with six samples of the part made of solid copper, are to
be exposed to a salt spray (fog) in accordance with the Standard Practice for Operating Salt Spray (Fog)
Apparatus, ASTM B117. In addition, an identical set of samples is to be exposed to air at 60 ±1°C (140
±2°F) and a relative humidity of 95 ±2 percent. During these tests, the samples are to be examined for
evidence of visible corrosion, such as discoloration, and then subjected to a mV drop measurement as
described in 56.3 at least once every 168 h, and more often (for example, once every 24 h) if any sample
exhibits evidence of corrosion. When compared with the solid copper samples, the plated samples shall
not exhibit a greater amount or degree of visible corrosion or percent change in mV drop over the ″as
received″ values as a result of these tests. The tests are each to be continued for 2000 h but may be
discontinued if the plated samples exhibit a greater percent change in mV drop.

56.3 Each sample, in turn, is to be connected in series with a dc ammeter and a slide-wire variable
resistor. The assembly is to be connected across a dc source of supply and the variable resistor adjusted
so that a current of 5 A flows through the circuit. The voltage drop across the sample is then to be
measured using a mV potentiometer.
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57 Cavity Fire Containment Test

57.1 Operation of a microwave cooking appliance shall not result in a risk of fire, electric shock, or injury
to persons, and the microwave radiation emission shall not exceed 5 mW/cm2 at any point 5 cm or more
from the external surface of the enclosure when tested in accordance with Microwave Radiation Emission,
Section 34, as the result of being operated under the conditions described in 57.2 – 57.12.

57.2 The performance of an appliance subjected to this test 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 test, the appliance complies with the requirements of Leakage Current, Section
33, and Dielectric Voltage-Withstand Test, Section 39, as applicable to primary circuits; and

d) Following the test and following 10 c of operation (opening and closing the door), the
appliance complies with the requirements in 57.12. The radiation emission shall not exceed 5
mW/cm2.

57.3 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.

57.4 The appliance shall be connected to a voltage supply source as indicated in 35.2.1. 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.

57.5 The duration for this test shall be as specified in 47.4.1.

57.6 The appliance shall be mounted as specified in 36.3.2.1, 36.3.2.2, and 36.3.5.1 – 36.3.6.1. In
addition, for an appliance intended to rest on a floor, counter top, shelf, or the like, the supporting surface
is to be covered with a double layer of white tissue paper. For an appliance intended to be wall or cabinet
mounted, the surface below the appliance is to be covered with a double layer of white tissue paper.
Depending upon the mounting configuration, the appliance is to be completely or partially draped with a
single layer of cheesecloth.

57.7 The cheesecloth specified in 57.6 is to be bleached cotton cloth running 14 – 15 yd2/lb (26 – 28
m2/kg) and having what is known in the trade as a count of 32 by 28, that is, for any square inch, 32
threads in one direction and 28 threads in the other direction (for any square cm, 13 threads in one
direction and 11 threads in the other direction). Tests involving cheesecloth are to be conducted in a
closed, draft-free room.
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57.8 The appliance is to be operated at full microwave power. In the case of an appliance with a thermal
element, operation is to be representative of the most severe condition that may be encountered during
intended use, consistent with the highest microwave power setting.

57.9 The test load for this test is to consist of one or more potatoes placed in the cavity. Each potato shall
weigh between 5.3 oz (150 g) and 7.1 oz (200 g), have a volume between 4.7 oz (140 mL) and 6.1 oz
(180 mL), and have a moisture content of 80 ±5 percent. The number of potatoes used is to be the
maximum number obtained in Table 57.1, when both output rating and cavity size are considered.

57.10 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 57.1 and also
with a single potato.

Table 57.1
Cavity fire containment test load

Output rating of oven in watts, W Usable volume of cavity, ft 3 Number of potatoes

W < 500 or Vol < 0.5 1a

500 ≤ W ≤ 600 or 0.5 ≤ Vol ≤ 1.0 2b

W > 600 or Vol > 1.0 4b

a 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, preheating 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 potato.

57.11 The load described in 57.9 and 57.10 is to be placed in the most severe position in the cavity in
relation to plastic or other flammable materials. Such positioning may include locating 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
stirrer shield.

57.12 Microwave radiation emission measurements are to be made following the test in accordance with
the procedure described in 34.2.1 – 34.5.3, except that all interlocks are to be permitted to function during
the microwave radiation emission measurement procedure.
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58 Strength of Mounting Test

58.1 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 lbf (222 N) is to be applied to the outer edge
of an open door, for 5 min, so as to cause the greatest moment.

58.2 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 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 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, then the appliance is to be mounted on the lightest side to a wood stud and on the
other side to the dry wall, even if the instructions recommend securement to two studs.
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59 Tests on Motors Exposed to Grease or Cooking Vapors

59.1 General

59.1.1 A motor as specified in 20.5(c) shall be subjected to the tests specified in 59.2.1 and 59.3.1.

Exception: A motor that is constructed such that the windings are totally encapsulated need not be
subjected to the tests described in this section, provided the encapsulating material has been subjected
to a test program equivalent to that described in this section and has been found to be resistant to grease.

59.1.2 As a result of the tests specified in 59.2.1 and 59.3.1:

a) There shall be no noticeable change or deterioration of the motor insulation with respect to
accessibility, mechanical strength, or the like;

b) There shall be no dielectric breakdown when tested in accordance with Dielectric Voltage-
Withstand Test, Section 39; and

c) The leakage current of a cord-connected appliance shall not exceed the limits specified in
33.1 when tested in accordance with Leakage Current Test, Section 33. Charring or
discoloration of the insulation is acceptable, provided all component materials of the insulation
system remain intact.

59.2 Grease conditioning

59.2.1 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 59.1.2.

59.3 Oven and humidity conditioning

59.3.1 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
±4°F). The cycle is then to be repeated until two complete cycles of conditioning have been conducted.
At the end of the conditioning cycles specified above, each sample shall be installed in the appliance and
shall comply with 59.1.2.
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MANUFACTURING AND PRODUCTION-LINE TESTS

60 Dielectric Voltage-Withstand Test

60.1 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.

60.2 The production-line test shall be in accordance with either the test for 60 s or the test for 1 s in Table
60.1.

Table 60.1
Production-line test conditions

Method a Application time, s

Applied potential, V rms

Appliance rating, V

0 – 250 251 – 600

1 (Quadrature) 60 1000 1000 + 2Vb

2 (Single phase) 60 1000 + Vb 1000 + 3Vb

3 (Single phase) 1 1200 + 1.2Vb 1200 + 3.6Vb

4 (Quadrature) 1 1200 1200 + 2.4Vb

a Method 1 is described in 60.3; method 2 is described in 60.4; method 3 is described in 60.5; and method 4 is described in
60.6.
b V is the voltage determined in accordance with 35.2.1.

60.3 For the quadrature test for 60 s, the test potential is to be applied using the test circuit illustrated in
Figure 39.1. The appliance is to be energized at rated voltage. 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.

60.4 For the single-phase test for 60 s described in 39.2.1.2, the appliance is to be unenergized; or for
the test described in 39.2.3.1, the appliance is to be energized at rated voltage.

60.5 For the single-phase test for 1 s described in 39.2.1.2, the potential is to be applied while the
appliance is unenergized; or for the test described in 39.2.3.1, the potential is to be applied while the
appliance is energized.

60.6 For the quadrature test for 1 s, the test potential is to be applied using the test circuit illustrated in
Figure 39.1. 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.

60.7 The appliance may be in a heated or unheated condition for the test.
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60.8 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.

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.

60.9 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 60.1. 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.

60.10 The test equipment shall include a transformer having an essentially sinusoidal output, a means of
indicating the test potential, an audible or visual indicator of electrical breakdown, and either a
manual-reset device to restore the equipment after electrical breakdown or an automatic-reject feature of
any unacceptable unit.

60.11 If the output of the test-equipment transformer is less than 500 VA, the equipment shall include a
voltmeter in the output circuit to directly indicate the test potential.

60.12 If the output of the test-equipment transformer is 500 VA or larger, the test potential may be
indicated by:

a) A voltmeter in the primary circuit or in a tertiary-winding circuit;

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

c) In the case of equipment having a single test-potential output, by a marking in a readily
visible location to indicate the test potential. When marking is used without an indicating
voltmeter, the equipment shall include a positive means, such as an indicator lamp, to indicate
that the manual-reset switch has been reset following a dielectric breakdown.

60.13 Test equipment, other than that described in 60.10 – 60.12, may be used if found to accomplish
the intended factory control.

60.14 During the test a sufficient number of primary switching components shall be in the on position so
that all primary circuitry will be stressed. If necessary, triacs, relay contacts, and the like shall be
electrically bypassed using jumpers or some other suitable method. Both sides of the primary circuit of the
appliance are to be connected together and to one terminal of the test equipment, and the second test
equipment terminal is to be connected to accessible dead metal parts of the appliance.

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.
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61 Grounding-Continuity Test

61.1 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.

61.2 Only a single test need be made if the accessible dead metal selected is conductively connected by
construction to all other accessible dead metal.

61.3 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 61.1.

RATING

62 Details

62.1 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.

62.2 The rating of an appliance having provision for permanent connection of the electrical supply and
incorporating a motor load of more than 1/8 horsepower shall include either:

a) The motor load of the largest motor in amperes and volts, and also the non-motor load in
amperes and volts (or watts and volts); or

b) The minimum supply circuit conductor ampacity and the maximum rating of the circuit
overcurrent protective device in amperes.

62.3 If an appliance includes an attachment-plug receptacle that serves as a general-use outlet, the
added load that may be imposed on the appliance and its supply connections (1440 W if a receptacle
rated 15 A is employed and 1920 W if a receptacle rated 20 A is employed, unless the receptacle is
marked for a specific load) shall be taken into consideration in determining the electrical rating of the
appliance.
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MARKINGS

63 General

63.1 An adhesive-attached marking employed in an application where a durable, securely affixed, or
otherwise permanent marking is specified, bearing required markings, and located on the exterior surface
of an appliance or inside of the oven cavity, shall comply with the applicable requirements in the Standard
for Marking and Labeling Systems, UL 969, for indoor applications.

63.2 Labels rated for indoor dry locations are suitable only for markings located where they will not be
subjected to occasional splashing, cleaning, or oven cavity vapors. The bottom and rear panels of an
appliance are not considered to be subjected to occasional splashing or cleaning.

63.3 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.

63.4 A cautionary marking specified in Visible After Installation, Section 64, and Visible During Installation
and Examination, Section 66, 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 64.1.3 is not specified, but the markings shall
be legible.

64 Visible After Installation

64.1 General

64.1.1 The marking required by 64.1.3 – 64.1.10, 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 64.1.8.

64.1.2 When applying the marking visibility requirement in 64.1.1, consideration is to be given to the
effect of different installation arrangements (for example, built-in or under cabinet installations)
recommended by the manufacturer.

64.1.3 A product 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
number as follows: Manufactured: (insert month and year of manufacture);

c) If the same appliance is produced or assembled at more than one factory, each finished
appliance shall have an acceptable distinctive marking, that may be in code, to identify the
factory of origin;

d) A distinctive catalog number or the equivalent;

e) The electrical rating. See Details, Section 62; and
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f) With the statement ″household″ or ″commercial″ or an acceptable equivalent wording to
indicate the intended use of the appliance.

64.1.4 A pressure wire connector intended 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 64.1, a similar marking; or by a marking on the wiring diagram provided on the
appliance.
This is generated text for figtxt.

64.1.5 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 65.3 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.

64.1.6 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.

Figure 64.1
Grounding Symbol
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64.1.7 An appliance having provision for permanent connection to multiple power supplies shall bear a
cautionary marking. The marking shall state ″CAUTION″ and the following or the equivalent: ″This
appliance has more than one power-supply connection point. Disconnect all power supplies before
servicing.″

64.1.8 If an interchangeable fuse (a fuse is interchangeable if any fuse of higher ampere rating will fit the
fuseholder) is used to limit secondary-circuit power in accordance with 31.1.2, there shall be a legible and
durable marking indicating the ampere rating of the fuse to be used for replacement and located so that
it is obvious to which fuse and fuseholder it applies. In addition, the following prominent marking shall be
provided (a single marking is acceptable for a group of fuses): ″WARNING – For continued protection
against fire, replace only with the same type and rating of fuse.″

64.1.9 If the design of an appliance contemplates disassembly by means of a tool for the purpose of
cleaning or similar servicing by the user (including replacement of a replaceable overcurrent or over
temperature protective device) and, if such disassembly involves the exposure of persons to unintentional
contact with any normally enclosed or protected live part, the appliance shall be plainly marked with a
warning that such servicing should be done only while the appliance is disconnected from the supply
circuit. See also 6.5.

64.1.10 A heat sink that is electrically live, likely to be mistaken as dead metal; and likely to be exposed
to persons during servicing shall be marked with the word ″WARNING″ and the following or equivalent:
″Risk of Electric Shock – Heat Sink (or other words describing the type of part) may be live. Disconnect
power supply before servicing.″ The marking shall be located on the part or immediately adjacent to the
part in a location inside the electrical enclosure such that it is obvious to which part the marking applies,
and so as to make the risk known from all approaches to the part before the part is likely to be touched.
The word ″WARNING″ shall be in letters not less than 3/32-in (2.4-mm) high and shall be emphasized to
elicit the attention of the reader.

64.2 Combination microwave oven hood fans

64.2.1 A combination microwave oven vent-hood fan shall be provided with a permanent marking that
calls attention to:

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.

64.2.2 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),
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b) Withstands 100,000 c of intended operation without impaired performance while making and
breaking the maximum rated current and rated voltage, and

c) The control complies with the requirements, including calibration verification, applicable to
appliance limit controls in the Standard for Temperature-Indicating and -Regulating Equipment,
UL 873.

65 Visible to the User During Use

65.1 An appliance that employs an indicator light in accordance with 27.7 and 27.9 shall be provided with
a permanent marking, located adjacent to the light, that identifies the function of the light. The marking
shall consist of the word ″WARNING″ and the following or the equivalent: ″Oven is malfunctioning in
self-cleaning mode; turn off or disconnect from power supply. See instruction manual before operating.″

65.2 An appliance that employs an audible signal in accordance with 27.7 and 27.10 shall be provided
with a permanent marking, located in an area readily visible to the user during the operation of the
appliance. The marking shall consist of the word ″WARNING″ and the following or the equivalent: ″If
(alarm signal, for example, a bell or buzzer) sounds, oven is malfunctioning in self-cleaning mode. Turn
off or disconnect from power supply and see instruction manual before operation.″

65.3 If, when tested in accordance with the Surface Temperature Test, Section 37, the temperature of a
surface of a commercial use appliance intended only for use by professional chefs and cooks in a
commercial kitchen exceeds the temperature specified in Table 37.1, the surface shall be provided with
one or more permanent markings that include the words: ″CAUTION – Hot,″ or equivalent. The marking
shall be located on, or immediately adjacent to, the surface involved, and shall be readily visible from all
approaches to the surface. See 64.1.5.

66 Visible During Installation and Examination

66.1 The markings required by 66.2 – 66.21, 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 66.8 and 66.13.

66.2 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 No.
. . . 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 66.3 and 66.4.

66.3 The marking of wire size required in 66.2 depends on the size of the supply conductors employed
for the temperature test (see 36.4).

a) If the temperature test is conducted using No. 14 AWG (2.1 mm2) 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.
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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.″

66.4 The marking of the temperature rating of the supply conductors required in 66.2 depends upon the
temperature rise in the terminal box.

a) If, during the temperature test, the temperature rise in the terminal box or wiring
compartment is 35°C (63°F) or less, no temperature marking is required.

b) If, during the temperature test, the temperature rise in the terminal box or wiring
compartment is 36 – 50°C (64 – 90°F), the temperature marking is to be ″75°C (167°F).″

c) If, during the temperature test, the temperature rise in the terminal box or wiring
compartment is 51 – 65°C (91 – 117°F), the temperature marking is to be ″90°C (194°F).″

66.5 The appliance shall be marked with information for the installation and examination of the
connections unless the proper connection to field wiring terminals is obvious; for example, phase
changing, terminal current or potential rating, multiple supplies, and so forth. If unbalanced supply circuits
exist as indicated in 66.3(c), each supply terminal shall be marked with its current rating.

66.6 If it is necessary to make field connections between components of an appliance, a marking shall
be provided indicating the location of the field connections and any specific requirement for the point of
connection, such as the need for moisture-resistant wire insulation, the size of conductor, or temperature
rating.

66.7 An appliance having field-wiring terminals shall be marked:

a) ″Use copper conductors only″ if the terminal is acceptable only for connection to copper
wire;

b) ″Use aluminum conductors only″ if the terminal is acceptable only for connection to
aluminum wire;

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.

66.8 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.

66.9 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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66.10 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.″

66.11 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) Detailed instructions, permanently attached to the equipment, are to clearly show the
adjustments that must be made for various voltages or frequencies. The instructions may be on
the outside or the inside of the overall enclosure of the unit depending upon the 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.

66.12 If the unit has a dual voltage or frequency rating, the unit shall be marked to indicate the particular
voltage or frequency for which it is connected when shipped from the factory.

66.13 The marking or instructions required in Table 13.2, note 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 exercised in
their use.

c) If a long cord or extension cord is used:

1) The marked electrical rating of the cord set or extension cord should be at 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 counter top or
tabletop where it can be pulled on by children or tripped over unintentionally.

66.14 A microwave cooking appliance intended for field installation directly over a conventional 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: 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.
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66.15 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 36.3.7.1.4.

66.16 An over-the-cooktop microwave oven intended for use only with a specific gas or electric range or
ranges shall be marked in a location visible during installation, with the word ″WARNING″ and the
following or the equivalent, as applicable: ″To reduce the risk of fire and electric shock from overheating
this appliance, install only above (manufacturer’s name), model (number or numbers) gas/electric range
(or ranges).″

66.17 If an over-the-cooktop microwave oven is intended to be used only with electric ranges, it shall be
marked with the word ″WARNING″ and the following or the equivalent: ″To reduce the risk of fire and
electric shock from overheating this appliance, install only above electric cooking equipment _____ inches
or less wide.″

66.18 A separately supplied accessory intended for field installation in or on an appliance or to adapt a
counter-top unit to a wall-mounted or built-in installation shall be marked with the manufacturer’s name,
with a catalog number or the equivalent, with the microwave cooking appliance(s) with which it is intended
to be used and the name of the manufacturer of that appliance. The associated appliance operating
instructions shall indicate the catalog number or equivalent designation of such an accessory and the
name of the manufacturer of that accessory.

66.19 With reference to 66.18, instructions for installing the accessory shall be provided on or with the
accessory. A statement shall be included in the instructions warning the user that the appliance must be
disconnected from the source of supply before attempting the installation of the accessory, and that the
accessory is intended for use only with an appliance that is marked to indicate such use.

66.20 If a spacing of more than the minimum value that will accommodate the trims is necessary to
preclude excessive temperatures when a wall-mounted appliance is installed adjacent to an identical
appliance as described in 36.3.6.1, the appliance shall be marked to indicate the minimum separation that
must exist between it and the identical appliance when installed. If the appliances are intended for
installation side by side, the indicated minimum distance is to be that between vertical centerlines through
the fronts of the appliances; and if they are intended for installation one above the other, the indicated
distance is to be that between the horizontal centerlines through the fronts of the appliances.

66.21 A wall-mounted or built-in microwave cooking appliance shall be marked or provided with
instructions specifying the proper method of installation.

66.22 If an appliance employs a dead metal part that is not grounded as provided in the Exception to
30.4, the appliance shall be permanently marked with the word ″WARNING″ and the following or the
equivalent: ″Certain internal parts are intentionally not grounded and may present a risk of electric shock
only during servicing. Service Personnel – Do not contact the following parts while the appliance is
energized: (list of ungrounded parts).″ The marking shall be located on the outside of the appliance where
readily visible before any servicing operation, and at each approach to an ungrounded part where readily
visible before or when the part becomes accessible.

Exception: If all approaches to all ungrounded parts can be adequately covered by one marking, only
one marking, visible from the outside of the appliance and at the approach to the ungrounded parts, need
be employed.
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66.23 An appliance in accordance with Exception No. 3 to 6.8 shall be marked near at least one fastener
″WARNING.″ and the following or the equivalent: ″Risk of electric shock. Non-removable fasteners are
provided because of internal high voltages. Do not remove fasteners.″

66.24 Unless investigated and found to be acceptable for built-in installation, a microwave cooking
appliance shall be marked with the following or equivalent: ″Not For Built-In Installation.″

66.25 Unless investigated and found to be acceptable for built-in installation adjacent to a heat producing
appliance, a microwave cooking appliance intended by the manufacturer to be built into a cabinet structure
shall be marked with the following or equivalent, as applicable: ″May be built into a cabinet structure, but
not for use adjacent to (within 2 feet of) any gas or electric range, cooktop, or oven.″

66.26 If a specific spacing between a permanently connected, or wall-mounted or under-cabinet mounted
appliance and an adjacent surface is necessary to prevent the attainment of a temperature higher than
specified in 36.1.1 when the appliance is operated normally, the appliance or a separately available
mounting kit shall be marked with the word ″WARNING″ and the following or equivalent: ″To Reduce The
Risk Of Fire Or Electric Shock, Do Not Install Closer Than _____ inches To Side Wall (Or Top Cabinet or
the like).″ These spacings may be indicated on a permanently attached diagram. The value of the spacing
to be used in the statement or diagram shall not be less than the spacing necessary to prevent the
attainment of temperatures higher than allowed by 36.1.1 when the appliance is tested as described in
Temperature Test, Section 36.

66.27 An over-the-cooktop microwave oven constructed as described in 7.3.2 shall be marked with the
word ″CAUTION″ and the following or the equivalent: ″To reduce the risk of injury to persons, install so
that the vent hood exhaust opening (or inlet opening, as appropriate) is at least 7 feet above the floor.″

66.28 A microwave oven intended for use above a range or cooktop shall be marked with the word
″WARNING″ and the following or equivalent: ″To reduce the risk of fire and electric shock, install at least
____ inches above a range (or cooktop).″ The minimum spacing specified shall be in accordance with
67.5.

67 Instruction Manuals

67.1 A microwave cooking appliance shall be provided with a user instruction manual that warns the user
against reasonable, foreseeable uses or misuses of the product, thereby reducing the risk of fire, electric
shock, injury to persons, and exposure to excessive microwave emissions. The manual shall include the
specific instructions described in 68.1.3 as well as the instructions referenced therein.

67.2 All instructions contained in the user and service manuals, where specific wording is indicated in
these requirements, shall be legible and contrast with the background. Upper case letters, in the specific
instructions, shall be not less than 5/64-in (2.0-mm) high, and lower case letters shall not be less than
1/16-in (1.6-mm) high. Headings such as ″IMPORTANT SAFETY INSTRUCTIONS,″ ″SAVE THESE
INSTRUCTIONS,″ ″PRECAUTIONS TO AVOID...,″ ″PRECAUTIONS TO BE OBSERVED...,″ and the like
shall be in letters not less than 3/16-inch (4.8-mm) high.

67.3 The instructions described in 68.1.3, shall be located before, and separate in format from, other
detailed instructions related to operation, assembly, and maintenance of the appliance. All instructions,
except permanent installation instructions, shall be a permanent part of the manual(s).
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67.4 The installation instructions provided with an appliance that is required to be marked in accordance
with 66.26 shall specify the minimum spacing between the appliance and the adjacent surface necessary
to prevent the attainment of temperatures higher than specified in 36.1.1.

67.5 The installation instructions provided with an appliance that may be installed above a range or
cooktop shall specify the minimum spacing between the appliance and the range or cooktop necessary to
prevent the attainment of temperatures higher than specified in 36.1.1.

68 Important Safety Instructions

68.1 General

68.1.1 The instructions described in 68.1.3 shall, unless otherwise indicated, be in the exact words
specified or shall be in equally definitive terminology.

Exception: Specific wording that is not appropriate for the appliance may be omitted or may be changed
as found to be necessary for that appliance.

68.1.2 The items listed in 68.1.3 may be numbered. In the list of items the first shall be ″Read all
instructions before using the appliance″ and the last shall be ″SAVE THESE INSTRUCTIONS.″ Other
important and precautionary items considered appropriate by the manufacturer may be inserted, provided
the additional items do not contradict, or detract from, the items described in 68.1.3.

68.1.3 The important instructions in the manual shall include the appropriate instructions in (a), or the
equivalent; and the appropriate instructions in (b) – (e), as applicable, or the equivalent.

a) ALL APPLIANCES:

IMPORTANT SAFETY INSTRUCTIONS

When using electrical appliances basic safety precautions should be followed, including the
following:

WARNING – To reduce the risk of burns, electric shock, fire, injury to persons, or exposure to
excessive microwave energy:

1) Read all instructions before using the appliance.

2) Read and follow the specific ″PRECAUTIONS TO AVOID POSSIBLE EXPOSURE
TO EXCESSIVE MICROWAVE ENERGY″ found on (specific page or section to be
included).

3) This appliance must be grounded. Connect only to properly grounded outlet. See
″GROUNDING INSTRUCTIONS″ found on (specific page or section to be included).

4) Install or locate this appliance only in accordance with the provided installation
instructions.

5) Some products such as whole eggs and sealed containers – for example, closed
glass jars – are able to explode and should not be heated in this oven.

JANUARY 16, 2003MICROWAVE COOKING APPLIANCES - UL 923118

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

-
-
`
,
,
,
,
,
,
`
,
,
`
,
`
,
,
,
`
,
`
`
`
`
,
,
`
,
`
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



6) Use this appliance only for its intended use as described in the manual. Do not use
corrosive chemicals or vapors in this appliance. This type of oven is specifically
designed to heat, cook, or dry food. It is not designed for industrial or laboratory use.

7) As with any appliance, close supervision is necessary when used by children.

8) Do not operate this appliance if it has a damaged cord or plug, if it is not working
properly, or if it has been damaged or dropped.

9) This appliance should be serviced only by qualified service personnel. Contact
nearest authorized service facility for examination, repair, or adjustment.

10) Do not cover or block any openings on the appliance.

11) Do not store this appliance outdoors. Do not use this product near water – for
example, near a kitchen sink, in a wet basement, near a swimming pool, or similar
locations.

12) Do not immerse cord or plug in water.

13) Keep cord away from heated surfaces.

14) Do not let cord hang over edge of table or counter.

15) Either:

i) When cleaning surfaces of door and oven that comes together on closing the
door, use only mild, nonabrasive soaps, or detergents applied with a sponge or
soft cloth, or

ii) When separate cleaning instructions are provided, See door surface cleaning
instructions on (specific page or section to be included).

16) To reduce the risk of fire in the oven cavity:

i) Do not overcook food. Carefully attend appliance when paper, plastic, or
other combustible materials are placed inside the oven to facilitate cooking.

ii) Remove wire twist-ties from paper or plastic bags before placing bag in
oven.

iii) If materials inside the oven ignite, keep oven door closed, turn oven off, and
disconnect the power cord, or shut off power at the fuse or circuit breaker
panel.

iv) Do not use the cavity for storage purposes. Do not leave paper products,
cooking utensils, or food in the cavity when not in use.

17) Liquids, such as water, coffee, or tea are able to be overheated beyond the boiling
point without appearing to be boiling. Visible bubbling or boiling when the container is
removed from the microwave oven is not always present. THIS COULD RESULT IN
VERY HOT LIQUIDS SUDDENLY BOILING OVER WHEN THE CONTAINER IS
DISTURBED OR A UTENSIL IS INSERTED INTO THE LIQUID.
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SAVE THESE INSTRUCTIONS

b) UNDER-CABINET AND WALL-MOUNTED APPLIANCES:

1) Do not operate any heating or cooking appliance beneath this appliance.

Exception: A microwave oven investigated for use above another heating appliance is
not required to have this statement in the important safety instructions.

2) Do not mount unit over or near any portion of a heating or cooking appliance.

Exception: A microwave oven investigated for use above another heating appliance is
not required to include this statement in the important safety instructions.

3) Do not mount over a sink.

4) Do not store anything directly on top of the appliance surface when the appliance is
in operation.

c) COMBINATION MICROWAVE/TOASTER OVENS:

1) Oversized foods or oversized metal utensils should not be inserted in a microwave/
toaster oven as they may create a fire or risk of electric shock.

2) Do not clean with metal scouring pads. Pieces can burn off the pad and touch
electrical parts involving a risk of electric shock.

3) Do not use paper products when appliance is operated in the toaster mode.

4) Do not store any materials, other than manufacturer’s recommended accessories, in
this oven when not in use.

5) Do not cover racks or any other part of the oven with metal foil. This will cause
overheating of the oven.

d) SELF-CLEANING OVENS:

1) Do Not Clean Door Gasket – The door gasket is essential for a good seal. Care
should be taken not to rub, damage, or move the gasket.

2) Do Not Use Oven Cleaners – No commercial oven cleaner or oven liner protective
coating of any kind should be used in or around any part of the oven.

3) Clean Only Parts Listed in Manual.

4) Before Self-Cleaning the Oven – Remove broiler pan and other utensils.

5) Listen For Fan – A fan noise should be heard sometime during the cleaning cycle. If
not, call a serviceman before self-cleaning again.

e) VENTILATING HOODS:
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1) Clean Ventilating Hoods Frequently – Grease should not be allowed to accumulate
on hood or filter.

2) When flaming foods under the hood, turn the fan on.
Revised 68.1.3 effective July 16, 2003
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68.2 Over-the-cooktop microwave ovens

68.2.1 The important safety instructions for an over-the-cooktop microwave oven intended for use only
with specific gas or electric range model or models shall include the following words or the equivalent, as
applicable: ″For use only with (manufacturer’s name), model (number or numbers) gas/electric range (or
ranges).″

68.2.2 The important safety instructions for an over-the-cooktop microwave oven which is intended for
use above more than one manufacturer’s model range or ranges shall indicate the maximum width of the
range for which it is intended to be used. If the over-the-cooktop microwave oven is intended to be used
only above electric ranges the following words or the equivalent, shall be included: ″To reduce the risk of
fire and electric shock, install only above electric cooking equipment.″ If the over-the-cooktop microwave
oven is intended to be used with either a gas or electric range, the following words or the equivalent shall
be included: ″Suitable for use above both gas and electric cooking equipment.″

68.3 Microwave oven-vent hood fans

68.3.1 The important safety instructions for a combination microwave oven-vent hood fan shall include
the following wording or equivalent: ″Use care when cleaning the vent-hood filter. Corrosive cleaning
agents, such as lye-based oven cleaners, may damage the filter.″

68.4 Self-cleaning appliances

68.4.1 The ″Important Instructions″ section of the instruction manual for an appliance that employs an
indicator light or audible signal in accordance with 27.7, 27.9, and 27.10 shall include the following
statement or the equivalent: ″If the self-cleaning mode malfunction light goes on, or if the audible signal
(for example, a bell or buzzer) sounds, oven is malfunctioning in the self-clean mode. Turn off or
disconnect appliance from power supply and have serviced by a qualified technician.″

69 Warning Markings and Instructions Concerning Microwave and X-Radiation Emission

69.1 The user instruction manual shall include clear warning of the cautions to be taken so as not to
involve possible exposure to microwave emissions. The manual shall inform the user that servicing of the
appliance not explicitly described in the manual shall be performed by qualified service personnel only.
See 69.3 for specific instructions for the user relating to microwave emissions.

69.2 The manufacturer or other organization responsible for the product shall make available service
instruction literature for serviceman adjustments and procedures, including those involving interlocks, and
servicing of interlock monitors. The two required door interlocks shall be designated as primary or
secondary in the service instructions for the appliance. The service instructions shall include the specific
instructions described in 69.4.

69.3 Each microwave cooking appliance shall be provided with user instructions containing radiation
safety instructions which:

a) Occupy a separate section and are an integral part of the regularly supplied user’s manual
and cookbook, if supplied separately, and are located so as to elicit the attention of the reader;

b) Are as legible and durable as other instructions with the title emphasized to elicit the
attention of the reader by such means as bold-faced type, contrasting color, a heavy-lined
border, or by similar means; and
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c) Contain the following wording:

″PRECAUTIONS TO AVOID POSSIBLE EXPOSURE TO EXCESSIVE MICROWAVE ENERGY

(a) Do not attempt to operate this oven with the door open since open-door operation
can result in harmful exposure to microwave energy. It is important not to defeat or
tamper with the safety interlocks.

(b) Do not place any object between the oven front face and the door or allow soil or
cleaner residue to accumulate on sealing surfaces.

(c) Do not operate the oven if it is damaged. It is particularly important that the oven
door close properly and that there is no damage to the: (1) door (bent), (2) hinges and
latches (broken or loosened), (3) door seals and sealing surfaces.

(d) The oven should not be adjusted or repaired by anyone except properly qualified
service personnel.″

69.4 The service instructions provided for a microwave cooking appliance shall contain radiation safety
instructions which:

a) Occupy a separate section and are an integral part of the regularly supplied service manual
and are located so as to elicit the attention of the reader;

b) Are as legible and durable as other instructions with the title emphasized so as to elicit the
attention of the reader by such means as bold-faced type, contrasting color, a heavy-lined
border, or by similar means; and

c) Contain the following wording:

″PRECAUTIONS TO BE OBSERVED BEFORE AND DURING SERVICING TO AVOID
POSSIBLE EXPOSURE TO EXCESSIVE MICROWAVE ENERGY

(a) Do not operate or allow the oven to be operated with the door open.

(b) Make the following safety checks on all ovens to be serviced before activating the
magnetron or other microwave source, and make repairs as necessary: (1) interlock
operation, (2) proper door closing, (3) seal and sealing surfaces (arcing, wear, and
other damage), (4) damage to or loosening of hinges and latches, (5) evidence of
dropping or abuse.

(c) Before turning on microwave power for any service test or inspection within the
microwave generating compartments, check the magnetron, wave guide or transmission
line, and cavity for proper alignment, integrity, and connection.

(d) Any defective or misadjusted components in the interlock, monitor, door seal, and
microwave generation and transmission systems shall be repaired, replaced, or
adjusted by procedures described in this manual before the oven is released to the
owner.

(e) A microwave leakage check to verify compliance with the Federal Performance
Standard should be performed on each oven prior to release to the owner.″
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69.5 Each microwave cooking appliance shall be provided with a label, permanently attached to or
inscribed on the oven, which shall be legible and readily viewable during oven use, and which shall have
the title emphasized and be so located as to elicit the attention of the user. The label shall bear the
following warning statement:

PRECAUTIONS FOR SAFE USE TO AVOID POSSIBLE EXPOSURE TO EXCESSIVE
MICROWAVE ENERGY

DO NOT Attempt To Operate This Oven With:

a) Object Caught In Door,

b) Door That Does Not Close Properly, or

c) Damaged Door, Hinge, Latch, or Sealing Surface.

69.6 Each microwave cooking appliance shall be provided with a label, permanently attached to or
inscribed on the external surface of the oven, which shall be legible and readily viewable during servicing,
and which shall have the word ″CAUTION″ emphasized and so located as to elicit the attention of service
personnel. The label should bear the following warning statement:

CAUTION: This Device is to be Serviced Only by Properly Qualified Service Personnel. Consult
the Service Manual for Proper Service Procedures to Assure Continued Compliance With the
Federal Performance Standard for Microwave Ovens and for Precautions to be Taken to Avoid
Possible Exposure to Excessive Microwave Energy.

69.7 The warning labels specified in 69.5 and 69.6 shall contain only the wording indicated unless
additional wording is requested, in writing, by the Center for Devices and Radiological Health. Exceptions
to one or more of the warning statements of 69.5 shall be permitted only if so authorized, in writing, by the
Director of the Center for Devices and Radiological Health.

69.8 If the operation of a monitor circuit requires replacement of a fuse or other one-time device, a
durable and legible marking shall be provided and is to be located immediately adjacent to the fuse (or
other component) inside the electrical enclosure such that it is readily visible to service personnel. The
marking shall include the word ″WARNING″ and the following or the equivalent: ″For continued protection
against radiation emission, replace only with type (specify fuse type, for example: ’Miscellaneous Type,’
’Class H,’ or the like, ____ Amp fuse.″

Exception: The marking need not be located immediately adjacent to the device if the marking includes
illustrations, diagrams, arrows, or similar means that clearly indicate the device to be replaced and the
location of the device. In any case, the marking shall be located inside the electrical enclosure and be
readily visible to service personnel at each approach to the device.

69.9 If the operation of the interlock monitor system results in the malfunction of a switching component
due to impressed overloads, a durable and legible marking shall be located inside the electrical enclosure
immediately adjacent to the component or components involved such that it is obvious as to which
component(s) is to be replaced, and shall include the word ″WARNING″ and the following or equivalent:
″For continued protection against excessive radiation emission, replace only with Type ____ switch (or the
like).″ The marking shall include the specific part number of the replacement part, or shall refer service
personnel to the service manual for the correct part number.
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Exception: The marking need not be located immediately adjacent to the component if the marking
includes illustrations, diagrams, arrows, or similar means that clearly indicate the component to be
replaced and the location of the component. In any case, the marking shall be located inside the electrical
enclosure and be readily visible to service personnel at each approach to the component.

69.10 Each appliance shall be provided with a durable and legible marking, located immediately adjacent
to the fuse or other device noted in 69.8, and shall include the following or the equivalent: ″When replacing
fuse (or the like) check operation of door interlock and interlock monitor circuit and replace any faulty
components.″ This marking shall be provided in addition to any marking that may be required by 69.8 or
69.9.

Exception No. 1: The marking need not be located immediately adjacent to the fuse, if the marking is
combined with the marking specified in 69.8, and all door interlock and interlock monitor circuit switching
components complete the test specified in Interlock Monitor Circuit Test, Section 43, without malfunction.

Exception No. 2: If a door interlock or interlock monitor circuit component malfunctions during the test
described in Section 43, the marking shall instruct service personnel to replace the involved component(s)
each time the fuse is replaced. See 43.8.

70 Grounding Instructions

70.1 The instruction manual shall include those instructions in (a) – (c) that are applicable to the
appliance. The word ″WARNING″ shall be in upper case letters.

a) For all cord-connected appliances:

GROUNDING INSTRUCTIONS

This appliance must be grounded. In the event of an electrical short circuit, grounding reduces
the risk of electric shock by providing an escape wire for the electric current. This appliance is
equipped with a cord having a grounding wire with a grounding plug. The plug must be plugged
into an outlet that is properly installed and grounded.

WARNING – Improper use of the grounding can result in a risk of electric shock.

Consult a qualified electrician or serviceman if the grounding instructions are not completely
understood, or if doubt exists as to whether the appliance is properly grounded, and either:

1) If it is necessary to use an extension cord, use only a 3-wire extension cord that has
a 3-blade grounding plug, and a 3-slot receptacle that will accept the plug on the
appliance. The marked rating of the extension cord shall be equal to or greater than the
electrical rating of the appliance, or

2) Do not use an extension cord. If the power supply cord is too short, have a qualified
electrician or serviceman install an outlet near the appliance.
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b) For a permanently connected appliance:

GROUNDING INSTRUCTIONS

This appliance must be connected to a grounded, metallic, permanent wiring system, or an
equipment grounding conductor should be run with the circuit conductors and connected to the
equipment grounding terminal or lead on the appliance.

SELF-CLEANING OVENS

GENERAL

71 Scope

71.1 The requirements in Sections 72 – 91 cover self-cleaning ovens:

a) Operating at temperatures of 380 – 548°C (716 – 1018°F),

b) Having an oven volume not exceeding 8250 in3 (0.1352 m3), and

c) That are intended to be vented into the room where the oven is installed.

71.2 An oven that is vented externally shall comply with the requirements in Sections 2 – 70 and 72 – 91
as applicable, and shall be investigated with respect to grease buildup, gas mixtures, temperatures, and
the like in vents.

71.3 The requirements in Sections 72 – 91 supplement and, in some cases, amend the requirements in
Sections 2 – 70.

CONSTRUCTION

72 Materials

72.1 Oven coating

72.1.1 Any material used in the coating on an oven interior, liner, door, and the like shall not be toxic at
the oven temperatures that may exist.
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72.2 Smoke eliminators

72.2.1 A smoke eliminator shall be constructed of such material that the performance will not be
adversely affected by thermal aging, grease, products of combustion, and the like, and shall be
mechanically secured in place.

Exception: The requirement does not apply if the oven performs acceptably when subjected to the tests
at the oven vent described in Sections 72 – 87 both with and without the smoke eliminator.

72.3 Oven vent tubes and smoke diverters

72.3.1 If the absence or displacement of an oven vent tube or a smoke diverter may result in excessive
temperatures or accumulation of grease on electrical components or wiring, the vent tube or smoke
diverter shall be:

a) Of such material (see 72.3.2) that performance will not be adversely affected by thermal
aging, exposure to grease, products of combustion, and the like and

b) Mechanically secured in place or designed so that proper replacement is obvious to the
user.

72.3.2 With reference to 72.2.1 and 72.3.1, steel and aluminum are considered acceptable materials. The
use of other materials may necessitate an investigation to determine whether they are acceptable.

73 Oven Door Latch/Interlock Assembly

73.1 A self-cleaning oven shall be designed or constructed so that the oven door must be closed, latched,
and locked before a temperature of 316°C (600°F) can be attained, unless latching and locking is done
automatically when the locking temperature is reached.

73.2 An oven-door interlock shall operate before the cleaning cycle temperature exceeds 316°C (600°F),
and the oven door shall remain locked at any temperature above 316°C under any condition, such as loss
of power, malfunction or breakdown of components, and the like. See 76.2.3.

Exception No. 1: The maximum temperature at which an oven-door interlock operates may exceed 316°C
if the oven complies with Elevated Interlock Operating Temperature Test, Section 90.

Exception No. 2: The malfunction or breakdown of components which comply with the Oven-Door Latch
Endurance Test, Section 79, need not be considered.

73.3 An oven-door interlock shall not operate to prohibit access to the oven cavity during normal cooking,
defrosting, or similar operations.

73.4 A self-clean oven-door interlock shall be constructed and designed so that it cannot be defeated,
except in one or more of the following ways:

a) Using tools that would normally be employed only by servicemen.

b) Altering the electrical connections of the interlock circuit.

c) Damaging or dismantling the appliance.
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73.5 A self-cleaning oven shall be designed so that the user must perform at least two distinct operations
to initiate a self-cleaning cycle. Examples of such operations are operating a door latch, setting a timer,
setting a thermostat, and setting a selector switch.

Exception: If an oven-door latch is released during a self-cleaning cycle before the oven-door interlock
has operated, two operations are not required to restart the self-cleaning cycle.

73.6 A self-cleaning oven shall be designed so that the self-cleaning cycle can be interrupted at any time
by a single operation – for example, reversing one of the operations mentioned in 73.5.

74 Seals and Gaskets

74.1 An oven-door seal or oven-frame seal necessary to contain burning or flammable vapors within the
oven during the self-cleaning operation shall be of such material and so secured in place that the
performance of the seal will not be adversely affected by thermal aging, exposure to grease, products of
combustion, or commercial oven cleaners.

74.2 An example of a material that is acceptable for the application mentioned in 74.1 is glass fiber. The
use of other materials may necessitate an investigation to determine whether they are acceptable.

PERFORMANCE

75 General

75.1 The tests described in Sections 76 – 89 are to be conducted with the appliance installed in a test
enclosure as described in Temperature Test, Section 36, and connected to a power supply in accordance
with Power Input Test, Section 35.

76 Temperature Test

76.1 General

76.1.1 For the temperature tests described in 76.2.1 – 76.2.4 and Latch-Solenoid Temperature Test,
Section 77 and Shorted Thermostat – Abnormal Test, Section 78, the timer is to be continuously set and
reset until temperatures are stabilized. If the circuitry is such that consecutive cycles cannot be run until
the oven has cooled, the timer is to be reset as soon as possible.
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76.2 Normal temperature

76.2.1 A self-cleaning oven shall be tested as described in 76.2.2 and 76.2.3 and shall not reach a
temperature at any point high enough to cause a risk of fire, to damage any material used, or to exceed
the temperature rises specified in Table 36.1.

76.2.2 The self-cleaning oven or ovens are to be operated in the self-cleaning cycle. Any other heating
devices not related to the self-clean operation are not to be operated during the test. If two self-cleaning
ovens are provided and are interlocked so that only one oven can be cleaned at a time, one oven is to be
operated to stabilization and maximum temperatures are to be measured as described in 36.2.1 – 36.2.8.
As soon as possible, the second oven is to be operated and maximum temperatures again measured.

76.2.3 During the test described in 76.2.2, time-temperature rise data is to be recorded for future
reference, and the temperatures at which the oven door interlocks operate – lock and unlock – are to be
recorded. See 76.2.1.

76.2.4 If the oven-door interlock employs a solenoid, the test described in Latch-Solenoid Temperature
Test, Section 77, is to be performed following the test described in 76.2.

77 Latch-Solenoid Temperature Test

77.1 When tested as described in 77.2 and 77.3, the maximum temperature rises of a solenoid of an
oven-door-interlock system shall not exceed the applicable values in Table 36.1.

Exception: A solenoid that cannot remain on for 1 s or more need not be subjected to the test.

77.2 At the end of the test described in 76.2.2, a solenoid that operates to release the oven-door
interlock, when the oven cools to a temperature below the locking temperature, is to be subjected to 10
c of operation – 1 s on and 4 s off – at that temperature; and the maximum temperatures of the solenoid
are to be recorded after the tenth cycle of operation.

77.3 If the interlock circuit is designed so that the solenoid will remain on at the completion of the
self-cleaning cycle to indicate completion of the self-cleaning operation, the solenoid is to be allowed to
operate in the on position until maximum temperatures are recorded.
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78 Shorted Thermostat – Abnormal Test

78.1 An appliance employing a self-cleaning oven shall be operated continuously under the conditions
described in 78.2. The appliance shall comply with 47.4.7 and the temperature of adjacent walls, cabinets,
and the like shall not exceed 175°C (347°F).

78.2 The appliance is to be installed in accordance with 36.3.1.1 – 36.7.3, and the surfaces of the test
enclosure are to be completely covered with two layers of cheesecloth secured as tightly as practicable
to the enclosure surface. The cheesecloth is to be as described in 57.7. Exposed dead metal parts are to
be connected to ground through a fuse rated 3 A. The self-cleaning oven is to be operated in the
self-clean mode with the oven temperature-regulating control or controls short-circuited and with all other
oven controls, if any, set to result in the most severe conditions until ultimate results have been obtained.
In most cases, operation for 7 – 8 h will be necessary to obtain ultimate results. If an appliance is provided
with two or more ovens, only one oven is to be operated at a time.

79 Oven-Door Latch Endurance Test

79.1 Mechanical parts of an oven-door latch mechanism – such as linkages, springs, and levers – shall
withstand 6000 c of operation without malfunction. If the latch mechanism is also used for other
operations, it shall withstand 100,000 c of operation without malfunction.

79.2 With reference to the requirements in 79.1, the parts are unacceptable if, after the 6000 or 100,000
c, as applicable:

a) The gap between the oven door and frame is changed; or

b) The oven door can be opened at a temperature higher than that at which the oven-door
interlock is intended to operate.

79.3 An electrical component of an oven-door latch and interlock system – such as a thermostat, switch,
or solenoid – shall withstand 100,000 c of operation without mechanical or electrical malfunction that
would allow access to the oven at temperatures above 316°C (600°F).

80 Window Impact Tests

80.1 The window assembly of an oven door shall be subjected to three impact tests, as described in 80.2
– 80.7, using a new door assembly for each test.

80.2 The first impact test is to be conducted as described in 80.3 and:

a) If at least one panel remains intact after the impact, the test described in 76.2.2 is to be
repeated to determine whether the effects of heat will cause the panel to break. If the panel
breaks or the air flow in the oven is changed as a result of the test described in 76.2.2, the
tests described in Sections 81 – 89 are to be repeated to determine whether a risk of fire or
explosion exists, or

b) If all panels break as a result of the impact, the tests described in Sections 81 – 89 are to
be repeated to determine whether a risk of fire or explosion exists.
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80.3 For the test specified in 80.2, the impact test is to be conducted on the inside glass panel of the
window assembly with the oven door mounted on the oven as intended, with the door open, and with the
sliding shield or shutter in the position normally used for baking. The panel is to be subjected to a single
impact as described in 80.4.

80.4 The impact specified in 80.2 is to be produced by a smooth, solid steel sphere, having a diameter
of 3-1/4 in (82.5 mm) and weighing approximately 5 lb (2.27 kg). The sphere is to be allowed a fall or to
swing as a pendulum through a vertical distance of 5 ft (1.52 m) to produce the required impact.

80.5 The second impact test is to be conducted on the outside glass panel of the window assembly with
the oven door mounted on the oven as intended, with the door closed, and with the sliding shield or
shutter in the self-cleaning position. The panel is to be subjected to a single impact as described in 80.6.
After the impact, the panel shall be intact.

80.6 The impact specified in 80.5 is to be produced using a smooth solid steel sphere, having a diameter
of 2 in (50.8 mm) and weighing approximately 1.18 lb (535 g). The sphere is to be allowed to fall or to
swing as a pendulum through a vertical distance of 25-7/16 in (646 mm).

80.7 The third impact test is to be conducted as described in 80.5 and 80.6, except that the sphere is to
fall or swing through a vertical distance of 51 in (1.29 m) before impact. Cracking or breaking of the panel
as a result of the impact is acceptable if the air flow in the oven does not change. If the air flow in the
oven is changed, the tests described in Sections 81 – 89 are to be repeated to determine whether a risk
of fire or explosion exists.

FIRE AND EXPLOSION

81 General

81.1 An appliance shall be tested as described in Sections 82 – 86. There shall not be appreciable
accumulation of greasy residue on the interior wiring, electrical components, or internal or external ducts;
nor appreciable dispersion of visible sooty particles into the room.

81.2 The tests described in Sections 82 – 86 are to be started with the oven temperature at 38°C (100°F)
or less.
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82 Test Electrodes

82.1 The discharge electrodes to be used for the tests described in Sections 83 – 89 are to have a
spark-gap of 1/4 in (6.4 mm); and are to be connected to the secondary of a transformer rated 110 V,
60-Hz primary and 23 mA, 10,000 V secondary. A capacitor rated 0.01 µf is to be connected across the
secondary of the transformer. The electrodes are to be insulated for 10,000 V, and the insulation is to be
acceptable for the temperatures within the oven during the self-cleaning cycle. When installed in the oven,
the electrodes are to be adjustable over the upper half of the oven.

83 Test Samples

83.1 The test samples to be used for the tests in Sections 84 – 89 are to incorporate the following
provisions to facilitate testing:

a) External means for defeating the oven-door interlock at self-cleaning temperatures,

b) Electrodes, as described in 82.1, entering the oven vertically at the center of its top interior
surface,

c) An opening into the interior of the oven to accommodate a 1/2-in standard pipe nipple. This
opening for connection of pressure-measuring equipment is to be located in the upper and back
one-third of the left side of the oven when facing the oven cavity, except that for an appliance
having storage drawers, areas, or the like, on the left side, the opening may be provided in the
upper and back one-third of the right side of the oven, and

d) If the appliance has a smoke eliminator provided with a supplementary heating element that
is not electrically interlocked with the self-cleaning cycle, external means to open the circuit to
the heating element.

84 Installation of Test Sample

84.1 The test sample to be used for the tests in Sections 85 – 90 is to be installed as described in
General, Section 75, in one corner of a test room having a volume of approximately 1000 ft3 (28.3 m3).
See Figure 84.1. The test room is to be provided with a door that can be closed tightly. The room is also
to be provided with lighting and windows for observation during the tests. For the carbon monoxide test,
the room is to be provided with a fan to gently circulate the air within the room, and facilities for measuring
carbon monoxide during the tests.

This is generated text for figtxt.
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Figure 84.1
Layout of test room

NOTE – The room dimensions are to be within the limits specified and the total volume is to be approximately 1000 ft3 (28.3 m3).

a The fan is to be located near the floor with the airstream directed toward the upper corner.

b The room air sample and temperature are to be taken 60 in (1.5 m) above the center of the floor.

MAY 23, 2002MICROWAVE COOKING APPLIANCES - UL 923132

COPYRIGHT 2003; Underwriters Laboratories Inc. 
 

Document provided by IHS Licensee=Intertek Testing Service/9989803100, User=, 
01/24/2003 01:35:27 MST Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

--`,,,,,,`,,`,`,,,`,````,,`,`,`-`-`,,`,,`,`,,`---



85 Fire and Explosion Test Within Oven

85.1 When tested as described in 85.2 – 85.5, pressure developed within the oven shall not cause
breakage or permanent deformation of the oven cavity, including the oven door; and no intermittent or
continuous flame shall be emitted from the oven.

85.2 Two oz (56.7 g) of peanut oil are to be placed in a clean broiler pan. The pan is to be placed
approximately in the center of the oven. The electrodes are to be located so that the spark-gap is
approximately at the level of the top edge of the broiler pan. The oven door is to be closed and the oven
is then to be operated continuously in the self-cleaning cycle.

85.3 Periodic attempts are to be made to ignite the gases or vapors that result from thermal
decomposition of the peanut oil. Beginning at 316°C (600°F), attempts at ignition are to be made each
time the temperature rises 14°C (25°F), or each time 2 – 3 min elapse, whichever occurs first.

85.4 The test described in 85.2 and 85.3 is to be repeated, except that 6 oz (170 g) of butter are to be
placed in the broiler pan.

85.5 The test described in 85.2 and 85.3 is to be repeated, except that 8 oz (227 g) of raw beef suet in
small pieces are to be scattered across the entire bottom of a clean broiler pan.

86 Emission of Carbon Monoxide

86.1 When tested as described in 86.2 – 86.6 there shall not be emission outside the oven of:

a) Intermittent or continuous flames, or

b) Hazardous levels of carbon monoxide. See 86.2 and 86.6.

86.2 The carbon monoxide level within the test room during the test shall not exceed 0.015 percent (150
ppm) at any time during the test for the time weighted average during the first hour, and the peak
concentration shall not exceed 0.05 percent (500 ppm) at anytime during the test.

86.3 A beef gravy/vegetable oil shortening mixture weighing 5 oz (142 g) is to be prepared by mixing
3-1/3 oz (94.5 g) of beef gravy with 1-2/3 oz (47.2 g) of vegetable oil shortening. The beef gravy is to be
canned, noncondensed, prepared gravy or the equivalent.

86.4 The beef gravy/vegetable oil shortening mixture is to be applied with a brush to the two side walls
and the back wall of the oven. The oven is to be preconditioned for one bake cycle of 3 h with the oven
set at the maximum temperature. The period of 3 h is to be timed while the oven is operating.

86.5 Following the preconditioning described in 86.4, the oven is to be operated continuously in the
self-cleaning cycle under the following conditions:

a) Oven door closed,

b) Test room doors and windows closed,

c) Test room fan operating to provide slight air circulation,

d) Test room lights on,

e) Test room carbon monoxide instrumentation operating,
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f) Sampling lines positioned 60 in (1.5 m) above the floor in the center of the room for
withdrawal of room air samples for carbon monoxide measurements during the test, and

g) A smoke eliminator heater that is not electrically interlocked with the oven self-cleaning cycle
is not to be energized.

86.6 Periodically during the self-cleaning cycle, the carbon monoxide concentration within the test room
and the ambient temperatures in the oven and test room are to be recorded. The carbon monoxide level
is to be continuously monitored during the test.

87 Vent Gases and Vapors Test

87.1 When tested as described in 87.2 – 87.8:

a) There shall not be continuous burning of gases or vapors emitted from the oven vent; and

b) There shall be sufficient emission of smoke or vapor to produce an alarm effect. See 87.2.

87.2 The alarm effect required in 87.1(b) is the emission of sufficient smoke, gas, or vapor during the
self-cleaning cycle to be judged visually alarming to the user, or to induce very noticeable irritation to the
eyes or inhalation irritation to any person within the closed test room.

87.3 With reference to 87.1(b), if no alarm effect is obtained during the test, the conditioning load is to be
increased until an alarm effect is produced. However, the increased load shall not cause continuous
burning as mentioned in 87.1(a).

87.4 A beef gravy/vegetable oil shortening mixture weighing 5 oz (142 g) is to be prepared by mixing
3-1/3 oz (94.5 g) of beef gravy with 1-2/3 oz (47.2 g) of vegetable oil shortening. The beef gravy is to be
canned, noncondensed, prepared gravy or the equivalent.

87.5 The oven is to be preconditioned for three consecutive baking cycles with the thermostat set at the
maximum baking temperature with 2-1/2 oz (70.9 g) of the beef gravy/shortening mixture applied to the
oven walls prior to the first and second baking cycles. The duration of each baking cycle is to be 1-1/2 h,
measured from the time the oven is turned on. The oven temperature is to be cooled to 38°C (100°F) or
less between each baking cycle by turning the oven off and opening the oven door.

87.6 Following the preconditioning described in 87.5, the oven is to be operated continuously in the
self-cleaning cycle and periodic attempts are to be made to ignite the gases or vapors evolving from the
oven vent or smoke diverter. The periodic attempts at ignition are to be made at 14°C (25°F) intervals
above 316°C (600°F) or every 2 – 3 min, whichever occurs first.

87.7 The electrodes used to attempt to ignite the vapor are to be as described in 87.1. The electrodes
are to be moved to various locations in and around the vent where gases or vapors enter the room.

87.8 If the oven has a smoke eliminator heater not electrically interlocked with the oven self-cleaning
cycle, the test is to be conducted with the smoke-eliminator heater element both energized and
de-energized.
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88 Vertical Cool-Air-Mixing Duct Test

88.1 When tested as described in 88.2 and 88.3 there shall not be continuous burning of the gases or
vapors around or within the vertical duct, and there shall not be evidence of greasy residue on wiring or
electrical components within the wiring compartment.

88.2 Electrodes having a spark gap of approximately 1/8 in (3.2 mm) are to be located so that the spark
cap is approximately 1/4 in (6.4 mm) below the plane of the open bottom of the vertical duct and in the
approximate center of the opening. The electrodes are to be connected to the secondary of a transformer
as described in 88.1. The test is to be conducted with the back of the oven in place but having a window
installed so that the open bottom of the vertical duct may be observed during the test.

88.3 Eight oz (227 g) of raw beef suet are to be scattered in small pieces across the entire bottom of a
clean broiler pan. The pan is to be placed approximately in the center of the oven, the door is to be closed,
and the oven is then to be operated continuously in the self-cleaning cycle. During the test, periodic
attempts at ignition are to be made, beginning at 316°C (600°F), and each time the temperature rises
14°C (25°F) but at intervals of not more than 3 min.

89 Self-Cleaning of Removable Companion Oven Panels Test

89.1 If the appliance is marked or accompanied by instructions that indicate that it can be used to clean
removable oven panels from a companion oven, the test described in 89.2 – 89.5 shall be conducted.

89.2 When tested as described in 89.4 and 89.5, self-cleaning of removable companion oven panels:

a) Shall not result in continuous burning of gases or vapors emitted from the oven vent; and

b) Shall result in sufficient emission of smoke or vapor to produce an alarm effect. See 87.2.

89.3 With reference to 89.2(b), if no alarm effect is produced during the test, the conditioning load is to
be increased until an alarm effect is produced. However, the increased load shall not cause continuous
burning as mentioned in 89.2(a).

89.4 The removable panels of the companion oven are to be preconditioned in the companion oven by
operating the oven for three consecutive baking cycles, as described in 89.5, with the mixture described
in 89.4 applied to the removable panels.

89.5 After the removable panels have been preconditioned, they are to be placed in the clean
self-cleaning oven. The self-cleaning oven is then to be operated continuously in the self-cleaning cycle,
and periodic attempts at ignition are to be made as described in 87.6.
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90 Elevated Interlock Operating Temperature Tests

90.1 When an oven with a door having a locking temperature exceeding 316°C (600°F) is tested as
described in 90.2 – 90.6, there shall not be autogenous ignition within the oven with the oven door closed,
nor a flash fire when the oven door is opened at a temperature 28°C (50°F) higher than the temperature
at which the door interlock is intended to operate.

90.2 Two oz (57.6 g) of peanut oil are to be placed in a clean broiler pan. The pan is to be placed
approximately in the center of the oven, and the oven door is to be closed.

90.3 The oven is to be operated continuously in the self-cleaning cycle until the interior oven temperature
is 14°C (25°F) less than the locking temperature, at which time the oven door is to be opened to the broil
stop position and is to be held there for 15 s. The procedure is to be repeated, except that the temperature
at which the oven door is opened is to be 14°C more than the locking temperature. If a broil stop is not
provided, the door is to be opened approximately 4 in (100 mm).

90.4 The test described in 90.2 and 90.3 is to be repeated, except that the oven door is to be opened at
the locking temperature and at a temperature 28°C (50°F) more than the locking temperature.

90.5 The test described in 90.2 – 90.4 is to be repeated, except that the peanut oil load is to be replaced
by 6 oz (170 g) of butter.

90.6 The test described in 90.2 – 90.4 is to be repeated, except that the peanut oil load is to be replaced
by 8 oz (227 g) of raw beef suet scattered in small pieces across the entire bottom of a clean broiler pan.

MARKING

91 Details

91.1 A self-cleaning oven shall be marked with the word ″CAUTION″ and the following or the equivalent:
″Remove utensils and excess spillage before self-cleaning.″

91.2 Any instructions of a self-cleaning oven pertaining to the self-cleaning operation shall be legible and
readily visible after the appliance has been installed.
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SUPPLEMENT SA - MICROWAVE COOKING APPLIANCES FOR MARINE USE

GENERAL

SA1 Scope

SA1.1 These requirements cover microwave cooking appliances intended for use aboard a boat or vessel
in accordance with the National Fire Protection Association Standard for Fire Protection for Pleasure and
Commercial Motor Craft, NFPA 302; the applicable publications of the American Boat and Yacht Council
Inc.; and the regulations of the United States Coast Guard. These requirements are in addition to the
applicable requirements in Sections 1 – 91.

CONSTRUCTION

SA2 Mounting

SA2.1 A microwave cooking appliance for marine use shall be provided with a mounting bracket (or
brackets) for securing the appliance to the mounting surface.

SA3 Corrosion

SA3.1 Metallic materials employed in the construction of parts of a microwave cooking appliance for
marine use that are relied upon to maintain microwave emission within specified limits shall be
constructed of corrosion resistant material.

SA3.2 All metallic parts of a microwave cooking appliance for marine use shall be galvanically
compatible, if deterioration of the parts would result in microwave emission in excess of 5 mW/cm2 when
tested in accordance with Microwave Radiation Emission Test, Section 34.

SA3.3 To determine compliance with SA3.1 and SA3.2, the complete appliance shall be subjected to
Salt-Spray Corrosion Test, Section SA10, followed by Microwave Radiation Emission Test, Section 34.

SA4 Supply Connections

SA4.1 Permanently-connected appliances

SA4.1.1 Supply leads provided for connection to the branch circuit shall utilize only stranded copper
conductors employing insulation:

a) Of the flame retardant and moisture resistant type as specified in Article 310 of the National
Electrical Code, ANSI/NFPA 70;

b) That has been investigated for marine use; or

c) That complies with the requirements for mechanical water absorption and the applicable
flame tests requirements in the Standard for Thermoplastic-Insulated Wires and Cables, UL 83.
The conductors shall be at least No. 16 AWG (1.3 mm2), if separate, or No. 18 AWG (0.82
mm2) if in a multiconductor sheath.
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SA4.2 Cord-connected appliances

SA4.2.1 An attachment plug shall be a locking type.

SA4.2.2 The cord length shall be 2 ft (0.61 m) minimum, 6 ft (1.83 m) maximum.

SA5 Internal Wiring

SA5.1 All internal wiring shall utilize only copper conductors rated for the voltage and temperature
involved, and acceptable for use in moist or wet locations.

SA6 Electrical Connections

SA6.1 Aluminum or aluminum alloys shall not be used for terminal connections or for parts in direct
contact with copper conductors even if the aluminum alloy parts are plated.

PERFORMANCE

SA7 General

SA7.1 A microwave cooking appliance intended for marine use shall resist damage that may occur due
to vibration, mechanical shock, or exposure to other elements of the environment in which the appliance
is to be used, if such damage would increase the risk of fire, electric shock, injury to persons, or exposure
to excessive microwave emission.

SA7.2 The microwave emission shall not exceed 5 mW/cm2 at any point 5 cm or more from the external
surface of the enclosure when tested in accordance with Microwave Radiation Emission Test, Section 34,
after being subjected to the tests of Sections SA8 – SA10.

SA7.3 The appliance shall comply with Leakage Current Test, Section 33, and Dielectric
Voltage-Withstand Test, Section 39, following the tests prescribed in Vibration Test, Section SA8, and
Shock Test, Section SA9.

SA8 Vibration Test

SA8.1 A microwave cooking appliance shall withstand a vibration test as described in SA8.2 – SA8.4
without developing any condition that would impair the operation of the appliance or its mounting
provisions with respect to the risks stated in SA7.1.

SA8.2 A sample of the microwave cooking appliance is to be subjected to a variable frequency vibration
of 10 – 60 Hz for a total period of 12 h, with 4 h in each of the horizontal, lateral, and vertical axes. The
frequency is to be continuously varied at a constant rate so that the frequency is scanned from 10 Hz to
60 Hz to 10 Hz every 4 min with the table peak-to-peak amplitude set at 0.015 ±0.001 in (0.38 ±0.03 mm).

Exception: A microwave cooking appliance marked in accordance with SA11.3 need not be subjected to
this test.
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SA8.3 For this test, peak-to-peak amplitude is defined as the maximum displacement of sinusoidal motion
of the vibration table.

SA8.4 Microwave emission is to be measured with all interlocks operational while the appliance is being
vibrated in each axis of orientation. At the completion of the test, microwave emission measurements are
to be made in accordance with Microwave Radiation Emission Test, Section 34. See also General,
Section SA7.

SA9 Shock Test

SA9.1 A microwave cooking appliance shall be capable of withstanding 1000 shock impacts without
developing any condition that would impair the operation of the appliance or its mounting provisions with
respect to the risks stated in SA7.1.

Exception: A microwave cooking appliance marked in accordance with SA11.3 need not be subjected to
this test.

SA9.2 The appliance is to be mounted on a test table capable of subjecting the assembly to shock
impacts, each having a vertical axis acceleration of 10 go [322 ft/s2 (98 m/s2)] and a duration of 20 – 25
ms as measured at the base of the half-sine shock envelope.

SA9.3 The machine used for this test is to be of the automatic cycling type capable of producing a
half-sine shock pulse at the acceleration level and duration specified. The acceleration and shock pulse
duration are to be measured by a piezoelectric accelerometer mounted on a test machine platform on an
axis parallel to the axis of motion.

SA9.4 The test sample is to be mounted so that the center of gravity of the sample is as close as possible
to the geometric center of the machine platform.

SA10 Salt Spray Corrosion Test

SA10.1 Metallic parts of a microwave cooking appliance for marine use shall be galvanically compatible
and resistant to corrosion when tested for 240 h as described in SA10.2. See SA3.3.

Exception: Metallic parts the deterioration of which would not result in an increase in the risks stated in
SA7.1.

SA10.2 The sample is to be supported as intended while unenergized and exposed to salt spray (fog) as
specified by the Standard Practice for Operating Salt Spray (Fog) Apparatus, ASTM B117.
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MARKINGS

SA11 Visible After Installation

SA11.1 The markings required by SA11.2 – SA11.5 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.

SA11.2 A microwave cooking appliance for marine use shall be marked: ″Marine,″ or an equivalent
wording to indicate the intended use of the appliance.

SA11.3 A microwave cooking appliance intended for marine use, and not subjected to the tests of
Sections SA8 and SA9 shall be marked: ″This appliance is for use aboard vessels of 65 feet (19.8 meters)
in length,″ or an equivalent wording.

SA11.4 An appliance for marine use that does not comply with the requirements for commercial use
microwave cooking appliances shall be marked: ″This appliance for use aboard inspected vessels,″ or an
equivalent wording.

SA11.5 All microwave cooking appliances for marine use shall be marked with the word ″CAUTION″ and
the following or the equivalent: ″Possible vapor ignition source, do not use in areas requiring ignition
protected equipment.″

SA12 Visible During Installation and Examination

SA12.1 The marking specified in SA12.2 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.

SA12.2 An appliance intended to be permanently connected to the supply source shall be marked: ″Use
stranded copper wire only for supply connections,″ or an equivalent wording.
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SUPPLEMENT SB - MICROWAVE COOKING APPLIANCES EMPLOYING TUNGSTEN-HALOGEN
LAMPS

GENERAL

SB1 Scope
Added SB1 effective May 23, 2004

SB1.1 These requirements cover microwave cooking appliances employing tungsten-halogen lamps
intended to supplement the microwave cooking functions.

SB1.2 These requirements are in addition to the applicable requirements in Sections 1 – 91. All
requirements in this standard that refer to products employing thermal or resistive heating elements are to
be applied to products employing tungsten-halogen lamps for cooking, as applicable.

CONSTRUCTION

SB2 Interlocks
Added SB2 effective May 23, 2004

SB2.1 A microwave cooking appliance employing tungsten-halogen lamps shall be provided with one or
more door interlock switches that will deenergize the lamps from the power supply before the door can be
opened on a fully assembled microwave oven.

SB2.2 The interlock described in SB2.1 is able to be incorporated as one of the required door interlocks
described in 10.1. This interlock shall not be operable by any part of the human body, or any object with
a straight insertable length of 3.9 in (10 cm). Such an interlock shall also be concealed (not within
line-of-sight), unless its actuation is prevented when access to the interlock is possible. Any visible
actuator or device to prevent actuation of this interlock shall not be removable without disassembly of the
oven or its door.

SB2.3 The interlock described in SB2.1 shall comply with the endurance requirements in Section 42
except that the interlock employed to deenergize the tungsten-halogen lamps shall prevent ultraviolet
radiation emission in excess of the requirements in SB8 under the normal operating conditions described
in this standard.

SB2.4 If the design of the microwave oven is such that simultaneous microwave and tungsten-halogen
lamp operation can be achieved, a single door interlock endurance test is able to be conducted if the load
imposed on the interlock intended to deenergize the lamps represents the highest anticipated operating
condition of combination (Microwave and halogen) operation.

SB2.5 If the design of the microwave oven is such that simultaneous microwave and tungsten-halogen
lamp operation can not be achieved, or if separate interlocks are used for deenergizing the microwave and
tungsten-halogen lamp operation, two (or more) distinct endurance tests shall be conducted to assure that
all loads imposed on the interlock switch(es) are evaluated.
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SB3 Switches and Controls
Added SB3 effective May 23, 2004

SB3.1 A switch controlling a tungsten-halogen lamp is suitable for the application if it is provided with a
tungsten-filament load rating equal to or greater than the load it controls.

Exception: A tungsten-filament load rating is not required if the switch current rating is more than six (for
alternating current) or ten (for direct current) times the rating of the load.

PROTECTION AGAINST INJURY TO PERSONS

SB4 Lamps
Added SB4 effective May 23, 2004

SB4.1 An enclosure shall be provided to prevent contact with the tungsten-halogen lamp and to prevent
broken glass from escaping in the event of failure of the tungsten-halogen lamp. Such an enclosure or
guard shall be located such that the probe illustrated in Figure 6.1 cannot contact the lamp. During this
examination, any parts removable without the use of tools are to be removed. In addition, the accessibility
of the lamp shall be evaluated both before and after the impact tests described in SB5.

SB4.2 If a lamp is guarded or enclosed by a glass or ceramic panel, it:

a) Shall be reliably secured so that it cannot be readily displaced in service;

b) Shall comply with the requirements in SB4.3; and

c) Shall not be used for the support of any component.

SB4.3 With reference to SB4.2(b), the glass or ceramic panel shall not be less than 0.115-in (2.9-mm)
thick and shall:

a) Be of a nonshattering or tempered type that complies with the requirements in the
Performance Specifications and Methods of Tests for Safety Glazing Material Used in Buildings,
ANSI Z97.1; or

b) Withstand an impact, as described in SB5.2, without cracking or breaking to the extent that
pieces are released or dropped from their normal position.

SB4.4 If replacement of the tungsten-halogen lamp is anticipated to be accomplished by the user, the
appliance shall be tested with the largest tungsten-halogen lamp that is accepted by the lampholder. In
addition, regardless of the intended means of lamp replacement (user or service personnel), the marking
in SB9 shall be required.
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SB5 Impact
Added SB5 effective May 23, 2004

SB5.1 A guard or enclosure intended to prevent exposure of the tungsten-halogen lamp shall withstand
an impact, as described in SB5.2, without cracking, deforming or breaking to the extent that the probe as
illustrated in Figure 6.1 cannot contact the lamp.

SB5.2 With reference to SB5.1, the impact is to be produced by allowing a steel sphere, 2 in (50.8 mm)
in diameter and weighing 1.18 lb (535 g), to fall through a vertical distance representing the maximum
height of the cavity. The sphere is to impact only one location of the guard or enclosure, however, multiple
impacts on different locations of the same guard or enclosure may be necessary to determine that the
guard or enclosure has suitable mechanical strength. The sample shall be at room temperature prior to
and during the test.

SB6 Thermal Shock
Added SB6 effective May 23, 2004

SB6.1 Spillage

SB6.1.1 A horizontal glass/ceramic cooking surface enclosing tungsten-halogen lamps which is intended
to support cooking vessels shall not crack or break when tested as described in SB6.1.2.

SB6.1.2 The appliance is to be operated for 30 min at its maximum heat setting with all lamps energized.
Any supplemental heat sources that can be operated simultaneously are also to be energized. After the
30 min of operation, 500 cc of water at room temperature is to be poured over the hottest area of the
horizontal cooking surface.

SB6.2 Splashing

SB6.2.1 A vertical or horizontal glass/ceramic surface enclosing tungsten-halogen lamps which is not
intended to support cooking vessels shall not crack or break when tested as described in SB6.2.2.

SB6.2.2 The appliance is to be operated for 30 min at its maximum heat setting with all lamps energized.
Any supplemental heat sources that can be operated simultaneously are also to be energized. Following
the 30 min of operation, a plastic syringe with a rubber pump at one end and filled with 100 cc of water
is to be sprayed at each glass/ceramic surface enclosing tungsten-halogen lamps. Each surface is to be
tested individually, that is, a separate test is to be conducted on each glass/ceramic surface.
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PERFORMANCE

SB7 Cavity load
Added SB7 effective May 23, 2004

SB7.1 If the appliance is capable of simultaneous or sequential microwave and tungsten-halogen lamp
operation without the need for deenergizing the appliance and/or opening the oven door, the appliance
shall be loaded as described in 34.3.1.

SB7.2 If the appliance is capable of operating in the tungsten-halogen lamp only mode (no microwave
generation), the appliance shall also be tested with no load in the oven cavity for all applicable
performance tests.

SB7.3 For all performance tests in the tungsten-halogen lamp only mode, the appliance is to be operated
and tested as described for microwave ovens with a thermal element.

SB8 Ultraviolet Radiation Emission Test
Added SB8 effective May 23, 2004

SB8.1 The ultraviolet radiation measured at external surfaces accessible to persons while the oven is in
operation shall not exceed 0.2 µW/cm2 over the spectral band of 200-315 nm measured 5 cm or less from
the appliance in accordance with the recommended guidelines for ultraviolet radiation as specified in the
current edition of the Threshold Limit Values and Biological Exposure Indices issued by the American
Conference of Governmental Industrial Hygienists.

SB8.2 Ultraviolet radiation emission measurements are to be made with the door fully closed and also
with the door opened to any position that enables operation of the tungsten-halogen lamps. During the test
the door shall be held in that position, achievable during the normal door opening sequence, which results
in maximum ultraviolet radiation emission.

SB8.3 User adjustments and adjustments that are able to be made without the use of a tool are to be set
to create the most unfavorable condition.

SB8.4 A barrier, shield, cover, and the like, that is able to be removed or opened without the use of a
tool, is to be positioned in any manner possible for the measurements of ultraviolet radiation emission in
order to obtain the most unfavorable condition. Internal racks and/or trays are also to be
manipulated/removed to determine the most unfavorable conditions of normal use.

SB8.5 Each ultraviolet radiation emission measurement is to be made with the door interlock in the circuit.
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SB9 Markings
Added SB9 effective May 23, 2004

SB9.1 A permanent marking shall be provided adjacent to each tungsten-halogen lamp indicating the
recommended lamp to be obtained for replacement. This marking shall indicate the type and wattage of
the lamp unless the manufacturer makes a complete assembly available for replacement. In such a case,
the marking may reference the manufacturers recommended replacement part number rather than the
specific type and rating.
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APPENDIX A

Standards for Components

Standards under which components of the products covered by this standard are evaluated include the
following:

Title of Standard − UL Standard Designation

Air Filters Units – UL 900
Attachment Plugs and Receptacles – UL 498
Controls for Appliances, Solid-State – UL 244A
Cord Sets and Power-Supply Cords – UL 817
Fuseholders – UL 512
Heating Elements, Sheathed – UL 1030
Lampholders, Edison-Base – UL 496
Motors, Electric – UL 1004
Motors, Overheating Protection for – UL 2111
Polymeric Materials – Long Term Property Evaluation – UL 746B
Polymeric Materials – Short Term Property Evaluation – UL 746A
Polymeric Materials – Use in Electrical Equipment Evaluations – UL 746C
Printed-Wiring Boards – UL 796
Sleeving, Coated Electrical – UL 1441
Switches, Clock-Operated – UL 917
Switches, Special-Use – UL 1054
Tape, Polyvinyl Chloride, Polyethylene, and Rubber Insulating – UL 510
Temperature-Indicating and -Regulating Equipment – UL 873
Terminals, Electrical Quick-Connect – UL 310
Tests for Flammability of Plastic Materials for Parts in Devices and Appliances – UL 94
Thermal Cutoffs for Use in Electrical Appliances and Components – UL 1020
Transformers, Class 2 and Class 3 – UL 1585
Tubing, Extruded Insulating – UL 224
Wire Connectors and Soldering Lugs for Use With Copper Conductors – UL 486A
Wire Connectors for Use With Aluminum Conductors – UL 486B
Wire, Flexible Cord and Fixture – UL 62
Wires and Cables, Thermoset-Insulated – UL 44
Wires and Cables, Thermoplastic-Insulated – UL 83
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Product Category: Microwave Cooking Appliances
UL Category Control Number: KQSQ7

UL Standard:
Standard for Microwave Cooking Appliances
UL 923
Fifth Edition

Canadian Standard:
Microwave Ovens
CAN/CSA-C22.2 No. 150-M89
Third Edition

This Canadian Requirement Comparison Guide is only intended to identify Canadian requirements that
must be applied in addition to the requirements in the UL Standard to obtain a C-UL Mark. The guide is
not intended to replace a thorough review and comparison of the requirements applicable to the product
category as contained in the applicable UL and Canadian Standards. Where requirements are not
specifically addressed, compliance with the requirements in the UL Standard satisfy the requirements in
the Canadian Standard.

The actual requirements applied for a C-UL product investigation may differ from those identified in this
guide based on the specific features, characteristics, components, materials, or systems used in the
product.

CRG: 923
Issue No.: 1
Issue Date: July 20, 1998

Revisions of this guide will be made by issuing revised or additional pages bearing their date of issue. A
Canadian Requirement Comparison Guide is current only if it incorporates the most recently adopted
revisions, all of which are itemized on the transmittal notice that accompanies the latest set of revision
pages for the Guide.

The following outlines the requirements contained in CSA C22.2 No. 150-M89 that are in addition to the
requirements in UL 923 that must be met in order for a product to bear the appropriate UL Marking. UL
provides a certification program for products that meet the Canadian requirements. The C-UL Mark is the
manufacturers assurance that products as evaluated by UL, continue to comply with the appropriate
Canadian requirements.

Copyright © 2002 Underwriters Laboratories Inc.
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Requirements Topics CSA Clause Comparison

Code Compliance 1.1 CAN/CSA-C22.2 No. 150-M89 applies to microwave ovens in
accordance with the Canadian Electrical Code, Part I

Openings in Enclosures 4.2.4.1 Accessibility probe shown in Figure 1 is to be used.

Monitored Interlock 4.6.5 A monitored door interlock shall not be located in the neutral
conductor.

Spacings in Components 4.19.1 Spacings in components shall comply with the applicable
Standard of the Canadian Electrical Code Part II if such a
Standard exists. Otherwise, spacings shall be subject to
investigation specified in 4.22.3.

Spacings in Components on Printed
Circuit Boards

4.22.3 On a printed wiring board, where spacings cannot be readily
ascertained as in spacings internal to a component, the printed
circuit board shall comply with a dielectric strength test as
specified in 4.22.3.

Surface Temperatures – Combination
Cooking/Browning Units

4.23 Surface temperatures shall not be greater than indicated in
Table 4.

Markings 5.1 A serial number is required. The place of manufacture is
required. A marking in English and French and a symbol
indicating microwaves may be present is required.

Markings 5.2 Markings shall comply with CSA standard C22.2 No. 0.

Markings 5.4 Parts subject to removal for servicing that expose the
serviceman or user to high voltage and/or to leakage values
above the maximum acceptable levels specified in Clauses 6.2.1
for microwave leakage and Clause 6.3 for X-radiation shall be
marked: ″WARNING – Disconnect Electric Power Before
Servicing″ and the French equivalent.

Instructions 5.6, 5.7, 5.9 Instructions must be in English and French.

Test Sequence 6.1 Tests must be conducted in the order specified in Clause 6.1.

Test Voltage 6.2.3.1 Tests must be conducted at maximum system voltage; for
example, 125 V for a nominal 120 V system.

Test Voltage, Heater Element 6.2.3.2 Ovens with resistance heaters having an input other than the
rated watts are to be tested with the power input adjusted based
on heater wattage.

Surface Temperatures Below 3ft. 6.6.2 Temperatures on surfaces below 3 ft above the floor are
required to comply with Table 4.

Surface Units and Oven Energized 6.6.3 All of the surface units in addition to the oven are to be
energized during the Normal Operation Temperature Test.

Test Enclosure Thickness 6.6.3 Wood alcoves used in the Normal Operation Temperature Test
shall be 12.7-mm thick.

Cheesecloth Covering 6.7.2 Countertop ovens shall be covered with cheesecloth throughout
the Abnormal Operation Temperature Test.

Cavity Fire Test 6.7.3 The Cavity Fire test shall be conducted using a bag of popcorn
closed with a wire tie.

Blocked Exhaust Vent 6.7.3 A blocked exhaust opening abnormal operation test shall be
conducted.

Heat Source 6.7.4 Microwave ovens intended to be installed above a gas cooking
range shall be abnormal tested with the gas range operating in
maximum settings as in the normal temperature test.

Door Abuse Test 6.8.7 The Door Abuse Test for bottom hinged doors shall be
conducted with a force of 220 N or 20 N less than the tip over
force.

Towel Test 6.8.15 A test simulating a towel trapped in the door is required.

Stability Test 6.11 A microwave oven shall comply with the Stability Test.

Flame Test 6.13 Material classed as noncombustible shall comply with Test A of
CSA Standard for Flammability Testing of Polymeric Materials,
C22.2 No. 0.6.

Input Ratings 6.15 Inputs must be within +5 and -10 percent of rating.
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Table Continued

Requirements Topics CSA Clause Comparison

Temperature, Maximum Versus Rise Table 3 Temperature requirements use maximum temperature rather
than temperature rises.
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Superseded requirements for
the Standard for
Microwave Cooking Appliances

UL 923, Fifth Edition

The requirements shown are the current requirements that have been superseded by requirements in this
edition. The numbers in parentheses refer to the new requirements with future effective dates that have
superseded these requirements. To retain the current requirements, do not discard the following
requirements until the future effective dates are reached.

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 having an ampacity
(current-carrying capacity in amperes) of not less than 125 percent of the current rating of the appliance
when the load is continuous (3 hours or more) and not less than the current rating of the appliance when
the load will be intermittent.

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-3a, SPT-2, SPT-3a, SV, SVE, SVO,
SVOO, SVT, SVTO, SVTOO, SJ, SJO,

SJOO, SJT, SJTO, or SJTOO

All commercial and built-in and wall
mounted household

HS, HSO, HSJ, HSJO, or HSJOO HS, HSO, HSJ, HSJO, HSJOO, S, SE,
SO, SOO, ST, STO, STOO, SJ, SJO,

SJOO, SJT, SJTO, SJTOO
aSPT-3 and SPE-3 cords are acceptable only for appliances not likely to be moved frequently. An SPT-3 or SPE-3 cord is not
acceptable on microwave cooking appliances provided with rolling carts, or similar accessories that provide mobility, which are
provided by the manufacturer, or described in the manufacturer’s literature.

68.1.3 The important instructions in the manual shall include the appropriate instructions in (a), or the
equivalent; and the appropriate instructions in (b) – (e), as applicable, or the equivalent.

a) ALL APPLIANCES:

IMPORTANT SAFETY INSTRUCTIONS

When using electrical appliances basic safety precautions should be followed, including the
following:

WARNING – To reduce the risk of burns, electric shock, fire, injury to persons, or exposure to
excessive microwave energy:

1) Read all instructions before using the appliance.
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2) Read and follow the specific ″PRECAUTIONS TO AVOID POSSIBLE EXPOSURE
TO EXCESSIVE MICROWAVE ENERGY″ found on (specific page or section to be
included).

3) This appliance must be grounded. Connect only to properly grounded outlet. See
″GROUNDING INSTRUCTIONS″ found on (specific page or section to be included).

4) Install or locate this appliance only in accordance with the provided installation
instructions.

5) Some products such as whole eggs and sealed containers – for example, closed
glass jars – may explode and should not be heated in this oven.

6) Use this appliance only for its intended use as described in the manual. Do not use
corrosive chemicals or vapors in this appliance. This type of oven is specifically
designed to heat, cook, or dry food. It is not designed for industrial or laboratory use.

7) As with any appliance, close supervision is necessary when used by children.

8) Do not operate this appliance if it has a damaged cord or plug, if it is not working
properly, or if it has been damaged or dropped.

9) This appliance should be serviced only by qualified service personnel. Contact
nearest authorized service facility for examination, repair, or adjustment.

10) Do not cover or block any openings on the appliance.

11) Do not store this appliance outdoors. Do not use this product near water – for
example, near a kitchen sink, in a wet basement, or near a swimming pool and the like.

12) Do not immerse cord or plug in water.

13) Keep cord away from heated surfaces.

14) Do not let cord hang over edge of table or counter.

15) Either:

i) When cleaning surfaces of door and oven that comes together on closing the
door, use only mild, nonabrasive soaps, or detergents applied with a sponge or
soft cloth, or

ii) When separate cleaning instructions are provided, See door surface cleaning
instructions on (specific page or section to be included).

16) To reduce the risk of fire in the oven cavity:

i) Do not overcook food. Carefully attend appliance if paper, plastic, or other
combustible materials are placed inside the oven to facilitate cooking.

ii) Remove wire twist-ties from paper or plastic bags before placing bag in
oven.
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iii) If materials inside the oven ignite, keep oven door closed, turn oven off, and
disconnect the power cord, or shut off power at the fuse or circuit breaker
panel.

iv) Do not use the cavity for storage purposes. Do not leave paper products,
cooking utensils, or food in the cavity when not in use.

SAVE THESE INSTRUCTIONS

b) UNDER-CABINET AND WALL-MOUNTED APPLIANCES:

1) Do not operate any heating or cooking appliance beneath this appliance.

Exception: A microwave oven investigated for use above another heating appliance
need not have this statement in the important safety instructions.

2) Do not mount unit over or near any portion of a heating or cooking appliance.

Exception: A microwave oven investigated for use above another heating appliance
need not include this statement in the important safety instructions.

3) Do not mount over a sink.

4) Do not store anything directly on top of the appliance surface when the appliance is
in operation.

c) COMBINATION MICROWAVE/TOASTER OVENS:

1) Oversized foods or oversized metal utensils should not be inserted in a microwave/
toaster oven as they may create a fire or risk of electric shock.

2) Do not clean with metal scouring pads. Pieces can burn off the pad and touch
electrical parts involving a risk of electric shock.

3) Do not use paper products when appliance is operated in the toaster mode.

4) Do not store any materials, other than manufacturer’s recommended accessories, in
this oven when not in use.

5) Do not cover racks or any other part of the oven with metal foil. This will cause
overheating of the oven.

d) SELF-CLEANING OVENS:

1) Do Not Clean Door Gasket – The door gasket is essential for a good seal. Care
should be taken not to rub, damage, or move the gasket.

2) Do Not Use Oven Cleaners – No commercial oven cleaner or oven liner protective
coating of any kind should be used in or around any part of the oven.

3) Clean Only Parts Listed in Manual.
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4) Before Self-Cleaning the Oven – Remove broiler pan and other utensils.

5) Listen For Fan – A fan noise should be heard sometime during the cleaning cycle. If
not, call a serviceman before self-cleaning again.

e) VENTILATING HOODS:

1) Clean Ventilating Hoods Frequently – Grease should not be allowed to accumulate
on hood or filter.

2) When flaming foods under the hood, turn the fan on.
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