®

UL 92

3

STANDARD FOR SAFETY

Microw:

ave Cooking Appliances



https://ulnorm.com/api/?name=UL 923 2024.pdf



https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 - UL923

tr1

UL Standard for Safety for Microwave Cooking Appliances, UL 923

Seventh Edition, Dated May 1, 2013

Summary of

Topics

The revisions to ANSI/UL 923 dated May 2, 2024, include the following changes in requirements:

— Bottom Hinged Exception from Two Action Door Open Requirement; 36A.1.1(d), 36A.2.1,

36A.2.

1A, 36A.2.4,74.7, 74.8

Text that has

been changed in any manner or impacted by Ul SE's electronic publishing sy

tem is marked

with a vertical

The new and
May 12, 2023

All rights res
transmitted in
without prior g

ULSE provide
but not limited

In no event
including loss

inability to us¢ this Standard, even if ULSE or an authorized ULSE representative has been

possibility of §
this Standard

Users of the
harmless fro
attorney's fee
Standard on {

]

line in the margin.

revised requirements are substantially in accordance with Proposal(s) on this
and October 13, 2023.

erved. No part of this publication may be reproduced, stored in a retrie
any form by any means, electronic, mechanical photocopying, recording
ermission of ULSE Inc. (ULSE).

s this Standard "as is" without warranty of any kind, either expressed or img
to, the implied warranties of merchantability or.fitness for any purpose.

vill ULSE be liable for any special, incidental, consequential, indirect or sin
of profits, lost savings, loss of data, orlany other damages arising out of thg

uch damage. In no event shall ULSE's liability for any damage ever exceed th
regardless of the form of the claim.

lectronic versions of Ul('s)Standards for Safety agree to defend, indemnify, g
and against any loss, expense, liability, damage, claim, or judgment (includi
S) resulting from any: error or deviation introduced while purchaser is storing
he purchaser's computer system.

subject dated

al system, or
or otherwise

lied, including

ilar damages,
2 use of or the
advised of the
b price paid for

nd hold ULSE
ng reasonable
an electronic



https://ulnorm.com/api/?name=UL 923 2024.pdf

tr2 MAY 2, 2024 - UL923

No Text on This Page



https://ulnorm.com/api/?name=UL 923 2024.pdf

I "‘"’""a/%a
3 %
« %

MAY 1, 2013
(Title Page Reprinted: May 2, 2024)

| ANSI/UL 923-2024

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, 2002
Sixth Edition — April, 2008

Seventh Edition

May 1, 2013

This ANSI/UL Standard for Safety consistsof the Seventh Edition including
| reivisions through May 2, 2024.

The most recent designation of ANSI/UL 923 as an American National Standard
| (ANSI) occurred on May 2, 2024 . ANSI approval for a standard does not inclugle
the Cover Page, Transmittal Pages,’and Title Page.

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.

Cpomments or_proposals for revisions on any part of the Standard may be
sybmitted to {JJLSE at any time. Proposals should be submitted via a Propogal
Request in/the Collaborative Standards Development System (CSDS) |at
https://csds./ul.com.

Opr Standards for Safety are copyrighted by ULSE Inc. Neither a printed nor
electronic copy of a Standard should be altered In any way. All of our Standards
and all copyrights, ownerships, and rights regarding those Standards shall remain
the sole and exclusive property of ULSE Inc.

| COPYRIGHT © 2024 ULSE INC.


https://csds.ul.com
https://ulnorm.com/api/?name=UL 923 2024.pdf

UL 923 MAY 2, 2024

No Text on This Page



https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 UL 923 3

CONTENTS
INTRODUCTION
RS oo T o TS 9
A €1 0T 7 | YN 9
CONSTRUCTION
K B 7= = - | 13
N 07041 oTo] a =Y o) TP PPNt 13
5 FrammeamdEmclosure e, 14
6  Accgssibility of Live Parts..........cccooviiiiiiii e W 16
7 Protection Against INJURY .......ooueiii e e b e e 20
4% € 7= 1= - | PSS CAPS 20
7.2 Strength of mounting...........cooooviiiiiiii ST 21
T8 FaNS e e e 21
8 Mechanical ASSEMDIY.......ccvuiiiiiiiieiie e e N e 21
9 Protgction AGainst COMmOSION.........oieeiuuiiiiiiiiieee i eeei e e e e e e eeei e eeeee e 22
T [ = 4 (o o] = SN 22
11 Intgriock MONitors ......oeeeiiie e O e e 22
12 Polymeric Materials ...........coouiiiiiiiiiiii e e e 23
13
14
15
16
17
18

19
20
21
22

23
24
25
26
27

28
29
30
31
32

22.2 Motors and power tranSfOrMErs ..........oou i 42
22.3 RECEPIACIES ... et 43
TREIMOSTALS. ... et e 44
Thermal CULOMTS ... e e e e e e e e e s 44
Attachment-Plug RECEPLACIES .........uiiiiii e 45
(=T 0] o] aTo] (o =T £ TSP UP PRSPPI 45
SWItChes and CONIIOIS ... e e e e e e e e e e eeanns 46
DA T =T o 1= | PN 46
27.2 Power output CONtrol CirCUILS .....vvuiii e 48
Protective controls (Limiting controls) — End Product Test Parameters..............ccccoovviviennnnnn. 49
1 =Y S 50
ST o= 1o T 1 PSP 51
L€ 17103 Lo [T T R PRSP 53

S T=Too] lo F=1 A O 1 (ol B | € 55


https://ulnorm.com/api/?name=UL 923 2024.pdf

4 UL 923 MAY 2, 2024

G Y2 B =T 1= - | PN 55
32.2 ConNECLIONS 10 fraME .....uui it e e e e aeees 55
32.3 Separation Of CIFCUILS ........couuiiiii et e e e e e e e e eaaeens 55
G T I = 1= (o] 0 4 1= = P 55
34 Batteries and Battery Charging CirCUItS...........ooiiuiiiiiiiiii e 56
BT 07T o - T | (o] =T PP 56
36 Light Sources and Associated COMPONENTS ..........oouiiiiiiiiiiiiiiie e 57
36A  Child Resistant OVven DOOFK.........oiiiii e e e e et eeeeeaa e eeeeees 57
KGNt €= Y - | 57
36A.2 Door handle fOrce teSt......ovuun i 58
36A.3 Override for single-action dOOr OPENING ........cccuutiiiiiiiiii e 59
PERFORMANCE
Y A € 1= ¢ 1= - | PR SPTRRRIRPE A BOTN AU 59
38 Leakage Current TESt ......cciivuiiiiieii e e en e e 59
39 Microwave Radiation Emission Test..........cccooviiiiiiiiiiiiiiiieeeme b e 63
B 1 GENEIAL. ... ege e e e e 63
392 Instrumentation ... e S e e 63
3913 Cavity 10ad ... e e 63
394 Supply voltage........ccooevvviiiiiiiiiecieecieeieeeeiee e e e 63
39/5 Microwave radiation emission measurement.......5 0 i e 63
40  PowWer INPUt TEST .....coiiiii e e e 64
0 ] B G o= | TR S 64
40J2 Supply VOIAGE. ... cceeeeei e s e e e e 64
40J3 Cavityload ........coooeviiiiiiiiiiied N e 64
40J4 OVEN OPEratioN....cccuuiiiiii e e e et e et e e e e ere e e eaeeeaae e e e e ean e e e, 64
41  Temperature Test .......oooiveeeieeeiiee 3 e e 64
A1J1 GeNeral.....cou i e 64
41]2 Temperature measuremMeENtS iz . .o e 68
4113 InStallation ......c..eee e e ee e e, 69
4114 SUPPIY VOIAGE. ... e e e e e e ean e e, 77
4115 Cavity 10ad ... oo e e, 77
4116 Operating CONAITIONS .......oevveveiiieeiiiii e e e e, 77
41]7 Motors used with solid-state controls.............ccoovviiiiiiiiin e 80
42 Surface Temperature/TESES ........cccouuiiiiiiiiiii e e 82
4 i I C 1T g 1= = | U UPPPPRRY ISR 82
42)2 Measutement Of SUTACES ..........ovviiiiiiiiiiiiii e e, 83
4213 Measurement of handles and KNobs.............cccoivviiiiiiiiiiinicee e e, 85
4214 Qyer-the-cooktop applianCes ..........ovviuiiiiiiiiiiiiee e e 85
43 Insudlation Resistance and Leakage Current Test as a Result of Moisture .............l................ 87
44 Dielectric Voltage-Withstand Test ... e 87
g I €T o= | PR 87
44.2 Primary CIFCUITS ... ittt et e e et e e e e e eananns 88
44.3 SeCONAANY CIFCUILS ...eeetiei ittt et e e e e e e eaaaaas 90
45  DOOr ASSEMDIY TESES .. e e e 92
T ST I To Yo oY o= =1 i o] o IS PP 92
I Y [ 1o 0o ) = PSR 92
45.3 Side-hiNged OOIS ....coeuiiiiiiii ettt eanaaas 92
45.4 Bottom-hiNged OOIS. ... .ciiiii et aaaa s 93
TR T g 0] o = To1 0 (=1 £ 93
46 Glass Control Panel TEST.......uuuiiiiiiiiieee et aaaa s 94
47 Metal Enclosure IMpact TESt .......oieii e 94
48 Interlock System ENAUIranCe TESt........ccoiiiiiiiiiiii e e 97
G HRg 1T o= > 97

48.2 APPIANCE CONNECHIONS .....eiieitii e e e e et e e e e e ens 98


https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 UL 923 5
48.3 TeSt EQUIPMENT ..o e e 98
48.4 OpErating SEOUENCE .......ciiuiiiiiiieeiiie e ee e e e et e e et e e e e e et e e et e e e e e et e e e st e eeraaeeeen 98
49  Interlock Monitor CirCUIt TEST ... .cveeeiiiie e e 99
50 Mechanical ENAUIrancCe TeSt ......oceiii i e e e e e 100
51 Moisture Conditioning TSt ......ccuuuiiiiii e 101
Sy T o | =1 P 101
53  Spill Test for Horizontally-Mounted Openings............coeviuiiiiiiieiie e 102
54 Abnormal Operation TESIS......uiiuii i 102
g I €= T =Y - | 102
54.2 Appliance CONNECLIONS ........iiiiii e 102
54.3 Appliance configuration .......... .o e 103
B54.4 TeStAUIation ... e e 103
5 5 Shui’tcd tl LA~ 0 A IUOth tUOt ......................................................................................... 1 04
55 Abmormal Operation Tests on Motors Used With Solid-State Controls............« W4 .....oeeee. 105
56 Abmnormal Operation — Fire Isolation Test...........ccooviiiiiiiiii Y L 105
57 Mapnetically Operated Interlock Test .........cooiiiiiiiiiii e 108
58 X-Radiation Test.......c.iiiiii e L 109
BT GENEIAL....ccciiiiieiiiiiie e e e 109
58.2 X-radiation under servicing conditions .............cccooeevivi e S e 109
59 Temperature Control TEStS ......cccuuiviiiiiiiiiiiiee S T o 109
60 Temperature Probe Test.........ooiiiiiiiiiiii e e 110
61  Motor Switch Test.......oooeuiiiii e N e e 111
62 Intgrlock Malfunction Test..........coooveiiiiiiiiiiii S e 111
63 Salf Spray CorroSion TeST........ciuuiiiiiiii e A et e et e e 112
64 Cayity Fire Containment Test. ..o e 112
64A Forced Failure Fire Containment Tests ... s i e 112
O N B 7= =T = | TR RS 112
64A.2 Potato fire containment test......ca i e 113
64A.3 Waveguide and stirrer fire containmenttest .............ccccooeiieiiiiiniie o 114
64A.4 Popcorn fire containment tesh.............ooooiiiiiiii e 114
64A.5 Thermally protected ACfan motorignitiontest...........cccooooeviii o 115
64A.6 Nichrome wire ignitioNtests ... e 115
65 Stréngth of Mounting Test... o e e 116
66 Tedts on Motors Exposed.to Grease or Cooking Vapors ..........cceeeeeveeeeeeeeneeeees s dovinin, 117
BT GENEIAL.. ...l ) e e e 117
66.2 Grease CONQItIONING .. ....c.uuiiiiiiiiiieii e e 117
64.3 Oven andhumidity conditioning ..........cccovriiiiiriiiiieie e e, 117
MANUFACTUYRINGAND PRODUCTION-LINE TESTS
67 Dielectric Voltage-Withstand Test .........oooeeeeeeeeeeeneeeeneeeeeneeeneeeneeeeneeeneeeeneee i, 118
68  Grounding-ContinUity TEST.........uiiiiiiii e e e 119
RATING
L7 TR I T =] PN 120
MARKINGS
740 € 7= =T - | S 120
71 Visible After Installation........ ..o e 121
7 I 1= 2 =T = | R P 121
71.2 Combination microwave oven hood fans.............c.oii i 122
72 Visible to the UsSer DUNNG USE ........oouiiiiiiei e 123
73  Visible During Installation and Examination ..o 124


https://ulnorm.com/api/?name=UL 923 2024.pdf

6 UL 923 MAY 2, 2024
T4 InStruction ManUAIS ... ..o e 128
75 Important Safety INStrUCHONS............iiiii e 129
T B C 1= =T = | PP 129
75.2 Over-the-CoOOKtOp MICIOWAVE OVENS .......ccieuiiiieiiiii ettt e e 131
75.3 Microwave oven-vent hood fansS..........cooouiiiiiiiii e 132
75.4 Self-cleaning appli@nNCes .........ooeuuiiiiiie e 132
76 Warning Markings and Instructions Concerning Microwave and X-Radiation Emission ......... 132
77 Grounding INSTIUCHIONS........cuuiii e e e e e e e eaans 134
SELF-CLEANING OVENS
GENERAL
4= TS oo 1= TSRS o) N IS 135
CONSTRUCTJON
79 MatPrialS.....cconiie e e e e, 136
79]1 OVEN COAtING ....cceviiciii e N e, 136
79]2 Smoke eliminators ............coveiieiiiieiiiiiiieieiiieeeeiie s e e o 136
793 Oven vent tubes and smoke diverters..........cccooeo S aniiiiiiiiiniiiieeieeeeee e, 136
80 Ovegn Door Latch/Interlock Assembly ... i @i e 136
81 Sedls and GasKetS ........cuuuiiiiiiiiiiieiii e A et e 137
PERFORMANCE
S € 1= ¢ 1= - D PSRRI RUPT 137
83 Tenjperature Test ......ccoovuiiiiiiiiic N N e 137
8311 General.......c.oviieiii e e e 137
8312 Normal temperature ........8 ke oo e 137
84 Latgh-Solenoid Temperature TeSt..........cccovviiiiiiiiiiiiiiiiii e e 138
85 Shdrted Thermostat — Abnormal Test..........ccooviiiiiiiiiiiiiiiiecieeeeeee e e 138
86 Ovegn-Door Latch ENdurance Test..........oovviviiiiiiiiiiiieiieiiieeeeciieeeceiee e o 138
87  WiInHow IMpact TestS s e et e 139
FIRE AND EXPLOSION
88  Gerferal L s e e 139
89  TEeSIEIECIIOUES ... e 140
90  TesSISAMPIES ....ccuiiiiiiiii e e, 140
91 Installation of TeSt SAMPIE ......coeeniii e 140
92 Fire and Explosion Test Within OVen............o e 142
93 Emission of Carbon MONOXIAE ...........iiiiii e 142
94  Vent Gases and Vapors TEST ........ciiiiiiii i 143
95  Vertical Cool-Air-Mixing DUCE TEST.......coiuiii e 143
96 Self-Cleaning of Removable Companion Oven Panels Test...........cccoovviiiiiiiiiiiiiiieee 144
97 Elevated Interlock Operating Temperature TeStS ........cccouiiiiiiiiiiiiiii e 144
MARKING
1S T I 1Y = | 145

SUPPLEMENT SA - MICROWAVE COOKING APPLIANCES FOR MARINE USE


https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 UL 923 7
GENERAL
T AN B oo ] o 1= T PPN 147
CONSTRUCTION
T VA |V o T o1 13 Vo PN 147
T AN T O o ¢ o= o ) o S 147
SA4  SUPPIY CONNECHIONS ... ettt et e e e e e e e e e e e e e e eanaeeeen 147
SA4.1 Permanently-connected applianCes............ocoiuiiiiiiiiiiiiiiie e 147
SA4.2 Cord-connected appli@nNCeS .......ccouuiiiiiiiii e 147
ST XS I ) (=Y g F= LIy o P 148
SA6 E'Lectrlcal (@Fe g TaT=Y 3 o o =3 ES 148
PERFORMANCE
SA7  General......c.ooiiiiiiiiii eI 148
SA8  VIbration TSt ....cccveiiiiiiiii e e e e 148
SA9  SHOCK TEST ...uiiiiiiii e N e e 148
SA10 Balt Spray Corrosion Test.......cccccvviiiiiiiiiiiiiiieiee e e e e 149
MARKINGS
SA11 isible After Installation ... A e e 149
SA12 Visible During Installation and Examination- /. ........c..ccooieiiiiiiniinne 149
SUPPLEMENT SB — MICROWAVE COOKING APPLIANCES EMPLOYING TUNGSTEN-HALOGEN
LAMPS
GENERAL
TS S| o] o 1= T IS 151
CONSTRUCTION
SB2  IMterlOCKS . o e e ee e e e e 151
SB3  Spwitches/and CONtrolS ..........couuiiiiiiiiiiieiiie e e e e 151
PROTECTION AGAINST INJURY TO PERSONS
1 7 = 1 3T oL SRR 152
0T = T 12 o =T S 152
SB6  Thermal SNOCK ... e e e e eees 152
SBB.T SPIllAgE .. .ceeviieieiii e 152
SBB.2 SPIaSNING . eveiieiiiit e 153
PERFORMANCE
SB7  CaVity I08d ... i 153
SB8 Ultraviolet Radiation EmisSion Test .......ooeuiiii e 153
SBO  MaArKINGS .. ciiiiiii et e e e e e e e aaan 153

SUPPLEMENT SC — SAFETY OF SMART ENABLED MICROWAVE COOKING APPLIANCES


https://ulnorm.com/api/?name=UL 923 2024.pdf

UL 923 MAY 2, 2024

SC1
SC2

SC3
SC4
SC5

S ToTo] o 1Y PP PPP 155
LT 0T P 155
1072 B 0701 o ] [ PP 155
SC2.2 Separation Of CIFCUILS ........iiiiii e 156
SC2.3 Communication and display deVICES...........oiiiiiiiiiiiiiii e 156
SC2.4 Communication conductors and cables ..., 157
SC2.5 CommuNiCation CONNECIOTS ........cceuuiiieieiiii e e et e e 157
SC2.6 Smart enabled or remote OPEration ............cocvvuiiiiiiiiiii e 157
FUNCHONAl Safely ... e 158
Resistance to Electro Magnetic Phenomena (Immunity) ..........ccoooiiiiiiiiee, 159

Marking and INSrUCIONS .......cooiii i e 159



https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 UL 923 9
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 con
dispensed. H

14 Theser
combination i

2 Glossary
2.1

2.2 AUTOM
controlled ung

a) If th
is inde

b) If,
restart

For the purpose of this standard the following definitions apply.

IATICALLY CONTROLLED APPLIANCE - An-appliance is considered to beg

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

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

er any one or more of the following conditions:

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

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

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

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

food may be

ric range. The

automatically

e of operation,

d to stop and

bnally delayed

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

n 42.4V peak

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

nherently-limited Class 2 transformer;

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

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

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

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

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

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

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

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

2.8 CONTROQL, OPERATING — A device or assembly of devices, the operationcofwhich starts or
regulates the [end product during normal operation. For example, a thermostat, the failufe of which a
thermal cutouy/limiter or another layer of protection would mitigate the potential hazard, is ¢onsidered an
operating control. Operating controls are also referred to as "regulating controls®.

2.9 CONTROQL, PROTECTIVE — A device or assembly of devices, thefoperation of which fis intended to
reduce the risk of electric shock, fire or injury to persons during reasonably anticipated abnormal operation
of the appliange. For example, a thermal cutout/limiter, or any other control/circuit relied ugon for normal
and abnormal| conditions, is considered a protective control. Pfotective controls are also feferred to as
"limiting contrgls" and "safety controls."

2.10 CONTROL, TYPE 1 ACTION — The actuation ofsan-automatic control for which the manufacturing
deviation and fhe drift (tolerance before and after certain‘conditions) of its operating value, operating time,
or operating s¢quence has not been declared and.tested under this standard.

211 CONTROL, TYPE 2 ACTION — The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating s¢quence have been declared and tested under this standard.

2.12 CONTROLLED ENVIRONMENT — An environment relatively free of conductive contaminants, such
as normal coqking vapors, carbon dust, and the like, that may be a result of the end-use|equipment to
which a contrgl will be installed or may be due to the location of the end-use equipment, and protected
against humidjty and the-fermation of condensation. A controlled environment may be provigled by means
of a:

a) Hermetieally 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).

2.13 "CROWBAR" CIRCUIT — A circuit that causes an electrical overload to exist in the event certain
other operations are not completed. The overload condition in turn causes an overcurrent or thermal
device to function.

2.14 DOOR - The movable barrier that permits access to the cavity for placement or removal of food,
and whose function is to prevent emission of microwave energy from the passage or opening which
provides access to the cavity.
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2141 ELECTRICAL CONNECTION — The physical interface between two points in a circuit such as
spade terminals, pin terminals, micro switch contacts, relay contacts, timer contacts, and crimped
connections.

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

2.15.1 FLAME CYLINDER - A projection of a vertical cylinder having a diameter of 20 mm and a height
of 50 mm, placed above the center of the connection zone(s) and on top of any polymeric parts that are

supporting current-carrying electrical connections as shown in Figure 12.2.

2.16

to prevent ex
cover, or accq

2.17 INTER
render a mig
designated pf

2.18 MAGN

219 MICR(Q
shielding arou

2.20 MICRC
exposed durir

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

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

| OCK MONITOR — An electrical, mechanical, or electromechanicallsystem
rowave cooking appliance incapable of generating microwave)energy in
mary or secondary interlock, or both does not perform its intended function.

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

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

WAVE RADIATION EMISSION - The)ticrowave energy to which pers
g operation or user servicing of a microwave cooking appliance.

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

ENTIAL IGNITION SQURCES -
magnetron wayeguide;

) voltage or'kine Voltage uninsulated and insulated terminals;

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

when a door,

that serves to
the event the

ppliances.

and radiation

pns might be

on microwave
liance. It also

nvoltage or Line Voltage open coils/windings;

e) High voltage or Line Voltage open contacts;

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

other component containing high voltage or Line Voltage;

exhaust opening in the oven cavity; or

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

2.21 OVER{
oven vent-ho
includes appli
2211 POT
a) The
b) Hig
d) Hig
g) Any
h) Any
2.22 POWE

R OUTPUT CONTROL CIRCUIT — A control circuit that supervises and/or

manages the

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

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

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

circuit, for example, is considered to be a safety circuit.

2.26 SECONDARY CIRCUIT — A secondary circuit is one that is supplied from an isolated secondary

winding of a tr

2.27 SECON
the secondary
specified in 39

2.28 STIRRE
standing wave

2.29 UNDER
installed unde

2.30 USER {
who are traine

a) Cled
b) Rep
c) Adju

d) Any

2.31 VIEWIN
that is opaque

2.32 VIEWIN

hnsformer.

DARY INTERLOCK — A designation for one of the oven door interlocks. Th
interlock is intended to prevent microwave radiation emission from excee
1.1 when the door is opened.

ER — That feature of a microwave cooking appliance that serves to continuous
pattern within the oven cavity.

-CABINET MOUNTED MICROWAVE OVENS —“A microwave cooking appg
a cabinet and over a non-heat producing surface.

BERVICING — Any form of servicing that fight be performed by personnel oth
d to maintain the appliance. Some examples of user servicing are:

ning any areas that are accessible-without the use of tools;
acing lamps, fuses, or other parts that are accessible without the use of tools;
stment of any controls that/do not involve the use of tools; and

pperation describedvor implied in the operator's manual, whether or not tools a

G SCREEN %= ‘That feature of a microwave appliance, usually part of the d
to microwave energy but visually transparent to provide for viewing the cavity

b operation of
ding the level

ly change the

liance that is

er than those

e required.

bor assembly,
contents.

G_SCREEN BARRIER — An optically transparent material adjacent to a vigwing screen,

which serves {

prprevent insertion of a wire or other object into the cavity.

2.33 VOLTAGE, EXTRA LOW - A circuit involving a potential of not more than 32 VAC RMS (42.4 volts

peak) or 30 vo

Its direct current (dc), and supplied by:

a) A primary battery;

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

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

d) A Class 2 Power Supply.

2.34 VOLTAGE CIRCUIT, HIGH — Any circuit involving potential greater than 600 volts.


https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 UL 923 13

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

CONSTRUCTION
3 General

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

4 Components

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

a) Comply with the requirements for that component as indicated in thé |indiviqual section(s)
coveripg that component;

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

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

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

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

b) Is sliperseded by a requirement in this standard; or

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

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

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

b) The eomponent standard:

1) Is compatible with the ampacity and overcurrent protection requirements of the National
Electrical Code, ANSI/NFPA 70, where appropriate;

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

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

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

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

a) Overcurrent protection;

b) Ground-fault circuit-interruption;

c) Surg

€ suppression;

d) Any other similar functions; or

e) Any combination thereof

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

provide those

Exception: WH
markings, inst
applied.

4.4 With reg
performance r|
normal and ab

5 Frame and Enclosure

5.1 A microw
rigidity necess
electric shock,
requirements
displacement

5.2 The enc
cord, that mayj
the limits speq
adjacent walls
intended for

appliance sha
any necessary

5.3 Amongt

unctions.

ere these other functions are not required for the application and not)identi
tuctions, or packaging for the appliance, the additional component.Standard(s

ard to a component being additionally investigated, ¢réference to con
bquirements in another UL end product standard is suitablé where that standz
normal use conditions consistent with the application-efihis end product stand

ave cooking appliance shall be so formed-and assembled that it will have the
ary to resist the abuses that it is likely:\to’be subjected, without increasing t
injury to persons, or exposure to radiation emission in excess of the limits spe
due to total or partial collapseswith resulting reduction of spacings,
pf parts, or other serious defects,

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

nefactors that shall be taken into consideration when an enclosure is being

ied as part of
need not be

struction and
rd anticipates
ard.

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

cept a supply
n in excess of
be placed on
appliance is
supply), the
urnished with

evaluated are

its:

a) Mechanical strength,

b) Resi

stance to impact,

¢) Moisture-absorptive properties,

d) Combustibility,

e) Resi

stance to corrosion, and

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

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

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

Table 5.1
Minimum acceptable thickness of metal enclosure
At small, flat, unreinforced
surfaces and at surfaces that
are reinforced by curving,
ribbing, or the like, (or are
otherwise of a shape and/or | At surfaces to which a wiring
size to provide acceptable system is to be corinected in At relatiyely large
physical strength) the field unreinforced flat surfaces
Metal in (mm) in (mm) in (mm)
Die-cast metal 3/64 (1.2) - 5/64 (2.0)
Cast malleable |ron 116 (1.6) - 3/32 (2.4)
Other cast metd| 3/32 (2.4) - 1/8 3.2)
Uncoated sheef steel 0.026 (0.66) 0.032 (0.81)° 0.026 (0.66)
Galvanized shept steel 0.029 (0.74) 0.034 (0.86)? 0.029 (0.74)
Nonferrous shegt metal 0.036 (0:94) 0.045 (1.14) 0.036 (0.91)

@ Sheet steel of fa thickness less than that mentioned; but not less than 0.026 in (0.66 mm) if uncoated steel or not Jess than 0.029
in (0.74 mm) if dalvanized 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 structurg¢, such as into
false-ceiling space or intohollow 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 ragdiation emission in excess of the values specified in 39.1.1.

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

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

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

enclosure is given in 6.2 — 6.6.

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

made to touch
the levels spe

6.3 With res
be rotated or 4
may be to an
articulation.

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

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

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

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

the volume in a continuous, closed line;

would exceed

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

€ penetration
ith maximum

5 illustrated in
ated wire less
e plane of the
e diameter of
(154 mm). In
ntersects the
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Figure 6.1

Accessibility probe
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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 71.1.8 is not considered to eliminate this condition.

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

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

cannot uninte

ntionally touch an uninsulated live part.

Exception: TH
or to the clips

6.8 Uninsuls
located such
removed.

Exception No
windings. Th
requirement.

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

Exception No
oven may be

a) The

b) The
Phillip

c) The
provid|

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

ted live parts of the line or high voltage circuits shall be individually insulate
that the probe illustrated in Figure 6.3 cannot contact live parts with the o

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

al

-

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

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

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

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

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

applia

ell lampholder

d, guarded, or
Liter enclosure

connected coil
mpt from the

cating the live
b contacted by
nd not obvious

closure to the

bd,

fe a slotted, a

curing means
surface of the

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

eing gripped,

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

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

f) The

appliance is marked in accordance with 73.23.
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Figure 6.3

Probe for uninsulated live parts

ANY
= — CONVENIENT ‘
LENGTH 12.70 mm Dia.
(0.50 inch)
19.05 mm Dia.
(0.75 inch)
14.275
mm
(0,562 inch)
475 mm R
T 101.60 mm - (0.187 inch)

(4.0 inches)
PA135A

7 Protection Against Injury
7.1 General

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

7.1.2 With r¢ference tothe requirement in 7.1.1, the degree of protection required of the enclosure
depends upon| the general construction and intended use of the appliance. The factors to|be taken into
consideration |n determining the acceptability of an exposed moving part are:

a) The degree of exposure;

b) The sharpness of the moving part;

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

d) The speed of movement of the part; and

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

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

7.1.3 A microwave cooking appliance, and any item furnished with the appliance, shall have no sharp
edge, burr, point, or spike inside or outside the appliance that may cause injury during use, including a
cleaning operation.
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7.1.4 Materials employed in the construction of the appliance depended upon for protection against
injury shall be acceptable for the particular use. See 5.1 and 5.3.

7.2 Strength of mounting

7.21

A support bracket, hanger, or the like, of a wall-mounted appliance, shall not weaken, crack, or

break; and shall support the oven and mounting bracket assembly when subjected to the conditions
described in Strength of Mounting Test, Section 65.

7.3 Fans

7.3.1 Arem

vable filter that complies with the requirements in Filters Section 29 _is acceptable as a

guard of a fan.

7.3.2 Aside

a) The

of a fan need not be guarded provided that:

appliance is marked as specified in 73.27; and

b) The installation instructions are such that, when installed per/the instruction

allowin

g the user access to an unguarded side of a fan is at least 7'ft (2.13 m) above

8 Mechanidal Assembly

8.1 A switch
cap), or othel
from turning.

Exception:
following con

a) The
toggle
the sw

b) The
switch

c) Spé
internd

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

TIe requirement that a switch be prevented from turning may be waived if

itions are met:

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

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

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

d) Inté

5, an opening
the floor.

tor attachment
be prevented

all four of the

n operated. A
g operation of

will loosen the

no stress on

' oneration of the. suwitch. i hanical han by di

persons.

pct contact by

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

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

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

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

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

10

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

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

excess of the
conditions deg

11 Interlock

11.1
comply with tH
Monitor Circui

11.2  Aninter
interlock malfd

Exception: Wi
sets serving a

Interlocks

An inteflock monitor circuit shall becprovided as part of the microwave cooking applig

j the door of a microwave cooking appliance shall operate a)minimum
east one door interlock on a fully assembled microwave oven shall'not be op
man body, or any object with a straight insertable length_0f\3.9 in (99.6 n
Also be concealed (not within line-of-sight), unless its actuation is prevented w|
possible. Any visible actuator or device to prevent actuation of this interloc
nhout disassembly of the oven or its door. For magnetically operated interlocks

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

Monitors

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

ock monitor circuit'component or system shall not serve as one of the door in
nctions shalltnotdisrupt the monitoring function of the interlock monitor circuit.

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

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

n emission in

mal operating

nce and shall

ts in Interlock

erlocks. Door

barate contact

o Intar antact o aoe-pol-inereaQe.

a) The'presen

unction of the

A anfthao infarlanl: ~ +
PTCOoCTTCC U rTCTIMCTTOCI—COTaC i oC T UUC S TTUT TG cast

monitoring function of the monitor contact set; and

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

unless

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

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

11.4 The means of monitoring one or both of the required interlocks shall cause the microwave generator
of a microwave cooking appliance to become inoperable until the appliance is serviced by qualified service
personnel if any interlock being monitored fails to perform its required function with all other control
devices in the monitor circuit set to the closed position. Instructions for servicing associated with the
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operation of the interlock monitor shall be provided for the serviceman, but shall not be provided for the
user as part of the user operating instructions packaged with the product. See 76.2.

12 Polymer

12.1

ic Materials

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

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

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

45.1.1-45.5.

7and 48.1.1-48.4.1.

12.3 A poly
Standard for
polymeric end

Exception Ng
when determi

Exception No
as a decoratiy

Exception No
enclosure is 1§

meric material enclosure of electrical parts shall comply with the requirgments in the

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

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

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

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

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

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

5.8 and 5.9,
accessibility t

a) Img

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

act Test — In accordance with the Standard for Polymeric Materials — Us

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

test, th

b) Mo
applia

c) Abn

e appliance shallcomply with 5.8 and 5.9;

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

ormalrConditions — See Abnormal Operation Tests, Section 54; and

5 applicable to

ng appliances

hall be treated

the appliance
beration Tests,

fo comply with
or to prevent
he following:

e in Electrical
8 result of this

this test, the

d) Flar

W e statbect I . B .

1 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, stationary appliance;

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

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

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

flammability ¢
Flammability g

Exception No.
minimum.

Exception No.
HB, minimum,
any dimension]
another or brig

12.8 Polyme
mechanical bz
Materials — Us
the applicable

12.8.1
for Tests for Fl

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

Exception No
material is ign
Section 64A.

-+ b el H 1 4 P 1 L ) Qb 1
asSoMeaduurt U TTo TrirmridrTT,  wWiicTh (IcolcU 1T avluruaricec Wil Uic otdriddal

f Plastic Materials for Parts in Devices and Appliances, UL 94.

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

2: Parts of a fixed or stationary appliance are not required to_be made of a m4
provided the part does not occupy a volume greater than 0.24 in® (4 cm®),
greater than 2.4 in (60.1 mm), and is located so it cannot propagate flame fro
ge between a possible source of ignition and other ignjtable parts.

ric materials that serve as direct or indirect support of live parts, or an
rrier shall comply with the requirements for @lectric insulation in the Standard
e in Electrical Equipment Evaluations, ULX7Z46C. An impact of 5 ft-Ibf (6.8 J) is
tests.

Polymeric material within 50 mm of anyignition source specified in 2.21.1 shall mee

for Tests for

b classed HB,

aterial classed
joes not have
Im one area to

electrical or
for Polymeric
to be used for

the Standard

ammability of Plastic Materials for Parts in Devices and Appliances, UL 94 VO minimum.

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

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

upy a volume
and is located
bf ignition and

safe and the
fion source in

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

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

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

Definition of “within 3 mm of an electrical connection”

“Within 3 mm of 3
shown in the abo|

A — Terminal con
B — Wire crimp c(
| — Current throug
X — Distance fron

12.8.2 With
where the tot
classification

a) An
Materi

b) Am
Polym

c)Anm
Part 2
Metho

d) The
Glowir

su1832

n electrical connection” means falling within the dotted boundary formed by the cylinder with hemi
Ve drawing.

hection zone
nnection zone

h the connection
the connection

reference to 12.8.1, polymeric materials.Jocated within 3 mm of an electri
al circuit load is greater than 60 watts*during normal operation shall have
bs follows:

inimum V-0 or VTM-O0, in accordance with the Standard for Tests for Flamma
bls for Parts in Devices and Appliances, UL 94, or

inimum SC-0 or SCTC-0,in accordance with the Standard for Tests for Flamm
eric Component Materials, UL 1694, or

-13: Glowing/fiot-wire Based Test Methods — Glow-wire Ignition Temperatur
d for Materials, IEC 60695-2-13, or

g/Hot-wire Based Test Methods — Glow-wire Flammability Test Method fo

inimum glow_wire ignition temperature (GWIT) of 775°C according to Fire Ha

material withstands the glow-wire test (GWT) according to Fire Hazard Testiq

ppherical ends, as

tal connection
a flammability

bility of Plastic

ability of Small

zard Testing —
e (GWIT) Test

g — Part 2-11:
End-products

(GWE

persists for no longer than 2 seconds.

T), IEC 60695-2-11 with a minimum test severity of 750°C, and during the test, flames

12.8.3 With reference to 12.8.1, all polymeric materials located within the envelope of a vertical cylinder
having a diameter of 20 mm and a height of 50 mm, placed above the center of the connection zone and
on top of the polymeric parts that are supporting current-carrying electrical connections where the total
circuit load is greater than 60 watts during normal operation shall have a flammability classification as

follows:

a) A minimum of V-0, VTM-0, or HF-1, in accordance with the Standard for Tests for Flammability of
Plastic Materials for Parts in Devices and Appliances, UL 94, and Fire Hazard Testing — Part 11-10:
Test Flames — 50 W Horizontal and Vertical Flame Test methods, IEC 60695-11-10, or

b) A minimum of SC-0 or SCTC-0, in accordance with the Standard for Tests for Flammability of
Small Polymeric Component Materials, UL 1694, or
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¢) A minimum VW-1 for wire, tubing, sleeving and tape in accordance with 16.1.2.1.

12.8.4 With reference to 12.8.3 and Figure 12.2, the flame cylinder shall be placed above the center of

each connection zone and on top of any polymeric parts that are supporting current-carrying connections
as shown in Examples 1-3 of Figure 12.2. In the case of uninsulated connections, the flame cylinder shall
be placed above the center of each connection zone and directly on top of current-carrying conductors as
shown in Examples 4-6 of Figure 12.2. The flame cylinder shall project through all metallic and non-
metallic material. If “C” is intended to act as a barrier to “D”, then the adequacy of the barrier shall be
demonstrated by testing as described in Nichrome Wire Ignition Tests, Section 64A.6.

Figure 12.2

Placement of flame cylinder

o

Example 2

D N D __r====d I— A
C i | i i | i .
1. s
T | —
A | A i i
Example 4 Example 5 Example 6
su1833

A — Center of connection zone

B — Non-metallic material supporting current carrying connection

C — Metallic or non-metallic material

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

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

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

1211 With
conditioning.

espect to 12.9, adhesive test samples shall be subjected to temperature, humi
n addition, adhesive materials that may be exposed to food or cooking vapors|

operation shall be subjected to corn oil exposure conditioning consisting (of\ten spec

immersed in ¢

orn oil for 7 days at the maximum adhesive temperature measured during the

in Temperature Test, Section 41.

12.12 A poly
structure (seq

meric duct or grill that prevents exhaust air from venting into a concealed spac
5.7) shall comply with the following tests in the Standard for Polymeric Mat

Electrical Eqliipment Evaluations, UL 746C. As a result of\these tests there shall no

warpage, or 0
into any open

a) EN
(2.7 J
during
becon
use.

b) MO

applic
requir

c) AB
materi

d) FLA

ther distortion to the extent that a solid 18 AWG-(0.82 mm?) uninsulated wire g
ng in the duct or grill.

CLOSURE IMPACT — When conducting*the Resistance to Impact test, an im
is to be applied to any surface thatiis exposed to a blow during normal use
installation). A grill, and a duct provided as part of a counter top appliance a
e part of the built-in ductwork, are examples of surfaces exposed to a blow

tions. However, asrepeated input test after the Mold Stress-Relief Distorti
d.

NORMAL ORPERATION — For the abnormal operation and severe conditi

MMABILITY — The duct assembly shall be subjected to the 500 w (125 mm) Vi

Test, @

dity, and cyclic
during normal
men samples
test specified

e of a building
prials — Use in

be cracking,
an be inserted

pact of 2 ft-Ibf
(not including
nd intended to
during normal

LD STRESS-RELIEF DISTORTION — Mold stress-relief distortion tests are fequired for all

bn Test is not

bns tests, the

bl is to be.investigated for compliance with the Abnormal Operation Tests, Section 54.

ertical Burning

r'shall have a flammability classification of 5VA (as classed by the vertical by

rning rate test

described in the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances, UL 94). A duct or grill that only exhausts air other than oven cavity exhaust shall have
a flammability classification of SVA.

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

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

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

13 Supply Connections

131

Permanently-connected appliances

13.11

13.1.1.1
constructed th
accordance w

Genel"al

A npicrowave appliance intended for permanent connection to the power,supp

at it can be readily and permanently connected to one of the wiring sys
th the National Electrical Code, ANSI/NFPA 70, would be acceptable for the af

13.1.1.2 An appliance intended to be built-in or recessed may be provided with 3 — 8 ft (0.9

flexible metal
The flexible cq
installed and r

13.1.1.3 Shs
not less than {

13.1.1.4 A W
connections.

13.1.1.5 Ifin
intended wirin
and fittings siz

13.1.1.6 The
permanently

inspected with
See also 13.1

conduit with leads and a grounding conductor installed to facilitate servicing ar
nduit need not terminate in an outlet box at the fre€ end but an antishort bu
btained reliably.

et metal to which a wiring system is to be connected in the field, shall have
nat specified in Table 5.1.

iring compartment for field-wiring.sxconnections shall be of size to accom
spection indicates a compartment volume may not be large enough to acca

D, a trial installation is to_be made using wires of the size indicated in 13.1.2.
ed for the wire in accordance with the National Electrical Code, ANSI/NFPA 70

location of a‘terminal box or compartment in which branch-circuit con

vired applianee are to be made shall be such that these connections c
out disturbing the wiring or the appliance after the appliance has been installe
1.7.

y shall be so
tems that, in
pliance.

1 —2.44 m) of
d installation.
shing is to be

b thickness of

modate such

mmodate the
1 and conduit

nections to a
hn be readily
1 as intended.

13.1.1.7 An

putlet or terminal box mounted integrally with a permanently connected, b

bilt-in or wall-

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

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

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

13.1.2 Field wiring terminals and leads

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

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

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

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

13.1.25 A f
provided.

eld-wiring terminal or lead for connection of an equipment-grounding,conductor shall be

13.1.2.6 Afi
be capable off
the National B

onductor shall
cordance with

eld-wiring terminal intended solely for connection of an equipment-grounding ¢
securing a conductor of the size acceptable for the particular-application, in ag
lectrical Code, ANSI/NFPA 70. See 13.1.2.8.

13.1.2.7 The¢ surface of an insulated lead intended for thewconnection of an equipment-grounding

conductor sh
identified.

13.1.2.8 A\
have a green
connection of
binding screw

bll be green, with or without one or more yellow stripes, and no other lezg

vire-binding screw intended for the connection of an equipment-grounding G
-colored head that is hexagonal, slotted, or both. A pressure wire connectdg
the equipment grounding conductor shall be marked in accordance with 71|
or pressure wire connector shall'be so located that it does not require remg

d shall be so

onductor shall
r intended for
1.4. The wire-
val during the

-metal screws
at field wiring

servicing of the appliance not involving.thedisconnecting of the supply conductors. Shee
shall not be|used for connection of equipment grounding conductors to enclosures
connections.

13.1.2.9 The¢ free length of a lead inside an outlet box or field-wiring compartment shall be
or more.

6in (152 mm)

Exception: A
might result in

ead may)be less than 6 in (152 mm) in length if it is evident that the use of
a risk-of fire or electric shock.

a longer lead

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

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

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

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

Exception: A No. 8 (4.2 mm diameter) screw may be used at a terminal intended only for the connection of
a 14 AWG (2.1 mm?) or smaller conductor, and a No. 6 (3.5 mm diameter) screw may be used for the
connection of a 16 or 18 AWG (1.3 or 0.82 mm?) control-circuit conductor.

13.1.2.14 14 AWG (2.1 mm?) is the smallest conductor that can be used for branch-circuit wiring and
thus is the smallest conductor that is to be anticipated at a terminal for connection of a branch-circuit
conductor.

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

mm) thick exc
have equivale

13.1.2.16 A
13.1.2.15 mayj

13.1.2.17 A
terminal or lea

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

13.2 Cord-c
13.2.1

Gene

13.211 Ac
power-supply

and an attachment plug foriconnection to the supply circuit. The type of flexible cord shall b

in Table 13.1,

The length of attached cord shall be within the limits indicated in Table 13.2.

ral

ept that a plate not less than 0.030-in (0.76-mm) thick is acceptable if thepts
nt mechanical strength. There shall not be less than two full threads in the.meta

erminal plate formed from stock having the minimum acceptable,thickness
have the metal extruded at the tapped hole to provide two full threads for the 4

field-wire connected appliance rated 125 or 125/250 V ¢{(3=wire) or less sh
d identified for the connection of the grounded conductor 6fthe supply circuit.

field-wiring terminal intended for the connection of a grounded-supply cond
vhite in color and shall be easily distinguishable from the other terming
f the terminal for the connection of the grounded conductor shall be clearly s
such as on an attached wiring diagram. lf-wire leads are provided instead of
lead intended to be connected to the grounded supply circuit conductor shall
grey color and shall be easily distinguishable from the other leads.

bnnected appliances

brd-connected microwave cooking appliance (an appliance intended to be cor
circuit by means of' a flexible cord) shall be provided with a length of attache

or shall have'such properties that it will be at least equally serviceable for th

pped threads
| of the plate.

mentioned in
inding screw.

all have one

Lictor shall be
Is, or proper
hown in some
terminals, the
be finished to

nected to the
i flexible cord
b as indicated
e application.
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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

All commercial and built-in and wall

mounted house

hold

HPN, HSJ, HSJO, or HSJOO

HSJ, HSJO, or HSJOO

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

HSJ, HSJO, HSJOO, S, SE, SO, SO0,

ST _STQ_STQQ _SJ_SJO, SJOO, SJT,
SJTO, SYTPO

aSPT-2, SPT-3
cord is not acce]
which are provi

and SPE-3 cords are acceptable only for appliances not likely to be moved frequently. An SPT-2,
ptable on microwave cooking appliances provided with rolling carts, or similar accessories)that prgvide mobility,
ed by the manufacturer, or described in the manufacturer's literature.

SPT-3, or SPE-3

Table 13.2
Lengths of cord connection
Minimum acceptable length? Maximum acceptable length?
Type of micjowave cooking appliance fit (m) fit (m)

Household, excppt appliances intended for 4.5° (“1.37)° 7.0 (2.13)
only wall mount|ng

Household, wal| mounted 3.0° (0.91)° 7.0 (2.13)
Commercial ex¢ept floor mounted 2.0 (0.61) 6.0 (1.83)
Commercial, flopr mounted 3.0 (0.91) 6.0 (1.83)

@ Measured ext

® The supply co

rnal to the appliance and including the fittings but excluding the blades on the attachment plug.

d may be a minimum of 2 ft (610\mm) if a marking or instructions are provided in accordance with

73.13.

13.2.1.2 The current rating of thecord and fittings of an appliance shall not be less than the
Cce. For an appliance rated more than 15 A and which will operate continuously
ting of the attachment plug shall not be less than 125 percent of the current rating of the

of the applian
the current rz
appliance.

Exception: An
240 V.

current rating
(3 h or more),

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

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

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

13.2.1.5 A power supply cord shall comply with the requirements in the Standard for Cord Sets and
Power-Supply Cords, UL 817.
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13.2.2 Strain relief

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

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

13.2.2.3 When tested in accordance with 13.2.2.4 the strain relief shall withstand for 1 min, without
displacement, a direct pull of 35 Ibf (156 N) applied to the cord with the connections within the appliance

disconnected.

13.2.24 The
from any ang|
acceptable if,
indicate that s
lengthwise by

13.2.3 Bush

13.2.3.1
there shall be
rounded surfa
Type HSJ is e
subjected to S
properties of
application.

13.2.3.2
smooth, well-r

13.2.3.3 Ce
bushings, but

not acceptablg.

13.2.34 \Wu
so formed and

ings

If the cord hole is in wood, porcelain, phenolic composition, or other nonconducti

specified force is to be applied to the cord so that the strain-relief means w
b that the construction of the appliance permits. The means of affording stra

ress would have resulted on the connections. The cord shall net,have internal
more than 0.078 in (2 mm).

a bushing or the equivalent that shall be secured in place, and shall have a
Ce against which the cord may bear. If Type SP-2, SPE-2, SPT-2, or other co
mployed, if the wall or barrier is of metaljand if the construction is such that thg
train or motion, an insulating bushing,shall be provided. The heat- and mois
the bushing material shall be such that the bushing is acceptable for

punded surface is considered to be equivalent to a bushing.

ramic materials-'and some molded compositions are acceptable generally
a separate bushing of wood, hot-molded shellac and tar composition, or rubt

canized fiber may be employed if the bushing is not less than 3/64-in (1.2-mn
secured in place that it will not be affected adversely by conditions of ordinary

Il be stressed
n relief is not

at the point of disconnection of the conductors, there is such moyément of the cord as to

displacement

At @ point where a flexible cord passes through an opening in a wall, barrier, or efclosing case,

smooth, well-
rd lighter than
e cord may be
ture-resistant
the particular

ng material, a

for insulating
er material is

n) thick and is
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:
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a) A part within a motor and its governor (if any),

b) A part that operates at a temperature higher than 100°C (212°F) during the test in accordance
with Temperature Test, Section 41,

c) A coated iron or coated steel part of a component that the requirements referred to in 4.1
indicate as being acceptable,

d) A part in a nonsafety isolated secondary circuit provided the coating consists of a copper
underplate and tin or nickel overplate, or

e) A part in a safety or line connected circuit that complies with the requirements in Salt Spray

Corros

ion Test, Section 63.

14.3 Uninsu

turning or shifting in position if such motion may result in a reduction of spacing belowthe m

specified in S

14.4 Friction
but a lock wag

15 Polarization

15.1
lampholders {

a)Tot

b) Tot

15.2 If there
series, the lar
connected toy

15.3 The fo
ungrounded g

a) Fus|

b) Single-pdle‘overcurrent protective device,

If an appliance is connected to a circuit that incorporates a grounded conductor, the

lated live parts shall be so secured to the base or surface that they will.be p

pacings, Section 30, or stress internal wiring, or terminals of internal wiring.

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

hall be connected:

e grounded circuit conductor or terminal of a permanently connected appliang

is no grounded conductor, ‘as-mentioned in 15.1 and if two lampholders arg
hpholder screw shells shall\be common and the center contacts of the lamph
vard the supply.

lowing primary_ Circuit components shall be connected to or cause the
lonductor of the\supply circuit:
eholder,

ne grounded circuit conductor of the\stpply cord of a cord-connected appliance.

revented from
nimum values

g of live parts;

screw shells of

e, or

connected in
blders shall be

bpening of an

la vt v
o vvicaT

£~ Aot o

c) Singt

B P a
TCTPOTC—SVWi O pPoStorand

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

16.1

16.1.1

Internal Wiring

General

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

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

particular app

lication.
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Exception No.
following:

a) The

b) The

1: Insulated conductors need not comply with UL 758 if they comply wi

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

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

th one of the

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

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

comply with U

758

Exception No.
filament windi
Systems of Ins

16.1.2 Amon
sleeving or taf
operation.

16.1.2.1 Alli
Standard for
Flexible Cords

Exception No
wirings of high
from dead me
internal wiring

Exception No.
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Exception No
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3: The high voltage transformer filament winding lead need not comply with
g lead was evaluated with the transformer insulation system accordingto the
ulating Materials — General, UL 1446.

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

hternal wiring, tubing, sleeving or tape shall possess a VW-1 flame rating or c¢
ertical Flame Test described in the ReferenceStandard for Electrical Wires
, UL 1581.

1. If solid conductor internal wiringsvare used as filament winding or sec
voltage transformer they are not required to be VW-1 provided that they arg
al parts, wiring or uninsulated live parts of other circuits in 32.3, the voltage sy
may be judged under Dielectric-\Voltage Withstand Test, Section 44.

2: Insulated conductors for specialty applications (e.g. data processing or corn
an extra low-voltage_Circuit not involving the risk of fire, electric shock or injt
bly with VW-1 provided it complies with the Standard for Appliance Wiring Ma
d for Metal-Clad-Cables, UL 1569.

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

16.1.3 There

UL 758 if the
b Standard for

viring, tubing,
during normal

mply with the
Cables, and

bndary output
e routed away
itability of this

nmunications)
ry to persons
terial, UL 758

as conductor

is)no temperature limit applicable to glass fiber, beads of inorganic mg

terial, or the

equivalent, employed as conductor insulafion.

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

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

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

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

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

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

16.1.9 Ana
wired, withou
and fins.

16.1.10 With reference to the requirement in 16.1.9, male screw threads shall not be expd

inside a racev

16.1.11 Inte
they will not b
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Exception No
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Exception No

ppliance shall be so constructed that wires can be pulled through, or the appliz
injuring the coverings or insulation on the conductors. A wireway shall-be f

ay or wireway where wire is pulled.

nal wiring, insulating tubing or sleeving, and electrical’components shall be s
b exposed to the vapors from a vented oven cavityf the appliance.

1: This requirement does not apply to polyvinylchloride and similar moi
ated wires and insulating tubing.

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

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

4: Unenclosed live parts of components, such as terminals, connectors, ang
ith this requirement if electrical spacings of the unenclosed parts are at |
Cified in Table 30.2.

5:_This requirement does not apply to unenclosed contacts of components |

nce otherwise
ree from burrs

sed anywhere

50 located that

sture- and oil-

b type heating
the minimum

like employed

the like, need
past twice the

hot relied upon

to comply with

the performance requirements of this standard.

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

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

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

enclosure of the appliance.

16.2 Splices and connections

16.2.1
contact.

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

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

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

16.2.3 A wirednserted into a hole in a terminal is considered to be mechanically secure whether or not it

is bent before

16.2.4 Any fl
or a routine us
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Exception No.
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ans to hold the wires under the head of the*screw is suitable for compliance
are exposed. Other acceptable means:of retaining the stranded internal wiri

-connect terminals, both connectors and tabs, for use with one or two 22 — 10
ving nominal widths of 2.8,8.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2
or internal wiring connéctions in appliances, or for the field termination of
Il comply with the Standard for Electrical Quick-Connect Terminals, UL 310.

1: Other size§ of quick-connect terminals shall be investigated with respec

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

brmal cooking

he splice and

minal that no

jers, or other
as long as no
Ng in position

AWG copper
05, and 0.250
conductors to

t to crimp pull
th UL 310.

sized tab that
hs specified in

UL 310. The ¢

brnnector is the part of a quick-connect terminal that is pushed onto the male ta

b, and the tab

is the part tha

receives the female connector.

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

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

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

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

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

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

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059 if

the part co
Electrical Ins
does not app

17 Heating
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liance in which the heating element'is intended for use only in an air blast sh
that the element can be operated only when under the cooling effect of
hich the cooling effect of the motion of a part is necessary to prevent excessiy
red or controlled that the(heating element cannot be operated in the absence o

bwave cooking appliance employing thermal heating elements or similar ad
as a resistive element, halogen or quartz lamp for browning or convection cg
ne tests specified in 54.5.1 and 54.5.2.

liance, provided with a self-cleaning feature shall comply with the requireme
ections'78 — 98.

5, Section 14;
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All be so wired
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f such motion.
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oking shall be
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17.7 An appliance employing thermal heafing elements (sheathed, open-wire, and/or halogen lamps)
shall be provided with a power-on indicator. The power-on indicator shall be readily visible in each
intended installation configuration. The power-on indicator shall be readily distinguishable from any off
position indicator and from all other control feature indicators by color, location, or the like.

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

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

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

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

18.1.3 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 featureshaying 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 gre to be considered with respect to thermal aging.

18.1.4 Thermoplastic material is not usually determined to be capable of being used for th¢ sole support
of uninsulated|live parts. However, such material is not prohibited from being employed when determined
to have the required mechanical strength and rigidity, resistance to heat, resistance to flamg propagation,
dielectric-voltgge withstand, and other appropriate properties as indicated in the Standard |for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C.

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

18.1.6 Electrical insulating tape shall comply with the Standard for Polyvinyl Chloride, Polyethylene, and
Rubber Insulating Tape, UL 510.

18.1.7 Electrical insulating steeving shall comply with the Standard for Coated Electrical| Sleeving, UL
1441.

18.1.8 Elect]ical insulating tubing shall comply with the Standard for Extruded Insulating Tuping, UL 224.

18.2 Printedwiri ard

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

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

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

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

18.3.2 Film coated wire in intimate combination with one or more insulators, or the magnet wire of
induction heating coil, incorporated with an insulation system rated above Class 105 (A), shall comply with
the magnet wire requirements in the Standard for Systems of Insulating Materials — General, UL 1446 and
shall have a suitable temperature class.

18.4 Insulation systems

18.4.1 Clas$ A insulation systems shall consist of a combination of magnet wire and_major component
insulation maferials evaluated and found to operate as intended in its end use. Thermoset| materials and
materials in Table 18.1 at the thicknesses specified are permitted to be used without further évaluation.

Table 18.1
Primary Class A insulating materials and minimum-‘thicknesses

Minimum thickness

Material in (mm)
Vulcanized fibe 0.028 (0.71)
Polyethylene tefephthalate film 0.007 (0.018)
Cambric 0.028 (0.71)
Treated Cloth 0,028 (0.71)
Electrical grade|paper 0.028 (0.71)
Mica 0.006 (0.15)
Aramid paper 0.010 (0.25)

18.4.2 For Class A insulation.systems employing other materials or thinner materigls than those
indicated in Table 18.1 or a combination of materials, the materials, whether polymeric or| not polymeric
(treated cloth/ for example), shall comply with the requirements in 18.4.3.

18.4.3 A polymeric material employed in a Class 105 (A) insulation system that isolate$ the windings
from dead mmetal—pafts shall be unfiled or glass-reinforced nylon, polycarbonate,| polybutylene
terephthalate pelyethylene terephthalate, phenolic or acetal, and shall have a relative or generic thermal
index for electrical properties of 105°C (221°F) minimum. | eads shall be rated 90°C (194°F)iminimum.

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

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

19 Thermal Insulation

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

19.3 A material of asbestos composition shall not be used.

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

20 Motors

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

20.2 A motof 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-absefbent materigls are to be
impregnated gr otherwise treated to preclude moisture absorption.

20.4 An appliance that is provided with a motor where the motoricurrent is controlled by g triac or other
solid-state deyice shall comply with the temperature test for motors used with solid-state coptrols, 41.7.1,
and the Abnormal Operation Test on Motors Used With Solid-State Controls, Section 55.

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

a) Be Igcated such that it will not be exposed4o grease or cooking vapors;

b) Be gonstructed so that accumulation.of grease on the motor windings will be preyented — such
as by use of a totally enclosed motor;.or

c) Comply with the requirements in Tests on Motors Exposed to Grease or Copking Vapors,
Section 66.

21 Motor Overload Protection

21.1 A continuous-duty motor in a permanently connected appliance, an automaticglly controlled
fractional-horsepower.-motor in an appliance, the motor of an appliance intended to|be operated
unattended, a|metor 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 grotection 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; or with the Standard for Thermally Protected Motor, UL 1004-3.
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Electronically protected motor shall comply with the Standard for Electronically Protected Motors,
UL 1004-7.

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

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

the requi
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pating Protection for Motors, UL 2111; or with the Standardfor Impedance Pro
D4-2, when the motor is tested as used in the product ufider stalled motor cond

br protection that is shown by tests to be equivalent{o the protection specified

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

shown by test not to result in a risk of fire, electric shock, or injury to persons.

may be used to provide the necessary overcurrent protection if compli
will be provided by the largest ampere-rated fuse that can be mounted in the f

ing fan that is
have running

Standard for
tected Motors,
tions.

n item (a).

shall:

bnce with the
useholder or if

a noninterchangeable fuse is used. The fuse used to provide this protection need noff be of a type
acceptable fof branch-circuit protection.
21.5 Electronically protected-motor circuits shall comply with one of the following:

a) The Standard. for Tests for Safety-Related Controls Employing Solid-State Deyices, UL 991.

When
compl

the protective electronic circuit is relying upon software as a protective com

bonent, it shall

with-'the requirements in the Standard for Software in Programmable Co

1998.

mponents, UL

f software is relied upon to perform a safety function, it shall be considered software Class 1;

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

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

Exception No. 1:

Compliance with the above standards is not required for an electronically protected

motor circuit if there is no risk of fire, electric shock, or injury to persons during abnormal testing with the
motor electronic circuit rendered ineffective; compliance with the applicable requirements of this end
product standard is then required.

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

221

22.1.1
protection.

General

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

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

22.1.3 It will be assumed that the rating of the branch-circuit overcurrent protective device will be 150
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d that the next lower rating or setting of overcurrent protective deviee will be e
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applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses that comply with
priate UL standard for the fuse are considered to comply with this requirement.

22.1.5 Fuseholders shall comply with the Standard for Fuseholders — Part 1: General Req

4248-1, and th

Exception: Fu.
of this end pro

22.1.6 When
Molded-Case

Exception: Cin
Breakers For

22.1.7 Circu
electrical shoc
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Electrical Equi

e applicable Part 2 (e.g. UL 4248-9).

seholder mounted on printed wiring board can be evaluated to the applicable
duct standard.

provided, circuit breakers shall comply with the Standard for Molded-Case Cin
Switches and Circuit-Breaker Enclosures, UL 489.

cuit breakers used in telecommunications circuitry that comply with the Stand
se in Communications Equipment, UL 489A, need not comply with UL 489.

k shall additidnally comply with the Standard for Ground-Fault Circuit-Interrupt

ementary/protectors shall comply with the Standard for Supplementary Protec
pment, UL 1077.

f a protective

a lower rating. Standard ampere ratings for overcurrent-protective devices\are 15, 20, 25,

rating of the
ned above, it
ployed.

hirements, UL

UL 248-1 and

lirements, UL

requirements

cuit Breakers,

ard for Circuit

t breakers having-integral ground fault circuit interrupter capability for protection against

ers, UL 943.

ors for Use in

22.2 Motors

2221

and power transformers

A transformer and motor shall be protected by overcurrent protection:

a) Rated 20 A or less,

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

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

Exception No.

1:

The overcurrent protection need not be provided as part of the appliance if the

overcurrent protection of the branch circuit with which the appliance will be connected will provide equal or
better protection.
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Exception No. 2: The overcurrent protection may be omitted from the primary of a transformer if there is
no emission of flame or molten metal from the appliance enclosure when the transformer is operated
under the conditions described in 22.2.3 and 22.2.4.

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

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

such value that three times the rated full-load current will be drawn from the secondary wind
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whichever occurs first. The circuit on which the transformer is tested-is-to b
t not less than that required for the appliance. If accessible fuseS-are pro
ney are to be replaced by dummy fuses, but inaccessible fuses are.torremain ir

e load may be connected to the output terminals as indicatedhin 22.2.4.

N results in less than three times maximum normal’ current being drawn from
b test is to be conducted as follows:

b transformer controls a motor and the motorlocked-rotor load plus the additio
rmer is equal to or greater than three times the full-load normal current, th
cted with output terminals connected t6:the motor with the rotor locked, and t
llel;

e transformer does not contrgl amotor, the load imposed on the transformer
lenoids, relays, or the like,(with the armature of the largest such device biq
ined, and the test is to e conducted with an equal resistance load substituted
d is equal to or greater than three times the full-load normal current; or

current, the transformer is to be loaded in a manner such that the current is

times
22.3 Recep

22.3.1 Atta

protection rated not more than ampacity ratin

he full-load*normal current.
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the appliance.

ing. Operation
sformer coil or
b protected by
vided with the
the circuit.

purnout test is to be conducted with the output terminals of the transformer short circuited if
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hder the conditions)specified in (a) and (b) the current is less than three timgs the full-load

equal to three

it overcurrent
onfiguration in

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

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

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

23.1

a) From outside the appliance, or

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

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

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

233

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

set to the off
contacts to clq
heat," "Cold,"

23.4 A malfd
shall not affec

23.5 For the
circuit.

23.6 Thermg
Equipment, U
Requirements
Requirements

24 Thermal

241
replacement W

Exception: Th
entire compon
like are not ri
displacing oth

A thermpal cutoff shall be secured jin-place and shall be so located that it will be

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

nction such as short-circuiting or changing of impedance of a pilotAight or in
the proper functioning of a temperature control system.

test required in 23.4, the series resistor of a gaseous discharge lamp is to

stats shall comply with the Standard for Electrical Temperature-Indicating an
L 873; or with the Standard for Automatie’ Electrical Controls — Par

UL 60730-1, and the Standard for Automatic Electrical Controls — Part 2
for Temperature Sensing Controls, UL 60730-2-9.

Cutoffs

ithout damaging other connections or internal wiring.

brmal cutoffs that arean integral part of a component that necessitates repla
ent, for example, thermal cutoffs embedded in the windings of motors, transfor
pquired to be lecated so that it will be accessible for replacement without
br connections or internal wiring.

24.2 Wiring

in displacemelrt ofvinternal wiring other than leads to the cutoff itself.

onnegted to a thermal cutoff shall be so secured that replacement of the cutofi

ot cause the
ice heat. "No

dicating lamp

be left in the

d -Regulating
I 1: General
-9: Particular

hccessible for

cement of the
mers, and the
damaging or

will not result

Exception: As

noted in the Exception to 24.1.

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

24.4 A thermal cutoff shall open the circuit in the intended manner without causing the short-circuiting of
live parts and without causing live parts to become grounded to the enclosure when the appliance is
connected to a circuit of voltage in accordance with 40.2.1 and operated to cause abnormal heating. See
24.5.

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

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

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

25 Attachment-Plug Receptacles

251 Anatt 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.

25.2 An attachment plug receptacle shall comply with the Standard for)Attachmenht Plugs and
Receptacles, UL 498.

26 Lampholders

26.1 A lampholder intended to be connected to a power-supply circuit without a groungled conductor
shall be locatgd so that a tool is required to change the lamp.

26.2 A screy-shell lampholder for an infrared lamp shallbe of the unswitched medium-base type, and for
use with a lamp rated 300 W or less.

Exception: A [lamp-and-lampholder combination néed 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 lampgholder screw shell of a‘cord-connected appliance shall not operate at a pofential of more
than 150 V tojground.

Exception: THis requirementdoes not apply to a lampholder for a pilot light or indicating lamp.

26.4 A femgle screw.shell used as a holder for a heating element shall be of copper or g 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 tp moist vapors
during the operation of the appliance.

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

a) The lamp is not user serviceable; or

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

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

271

2711

General

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 P

ower Input Test, Section 40.

27.1.2 The current rating of a switch or other control device that controls a solenoid, a magnet, a
transformer, an electric-discharge-lamp ballast, or another inductive load shall be at least twice the rated
full-load current of the component that it controls unless the switch is rated for the particular application.

2713 Anys
alternating curn
filamentload r

2714 Aswi

27.1.5 A swi
time shall be s
elements than

2716 An a
requirements

witch is acceptable for controlling a tungsten-filament load if its rating is mor
rent) or ten (for direct current) times the rating of the load, or if it is provided wi
hting equal to or greater than the load it controls.

ch or other means of control intended to limit the number‘of heating element
o located or of such type that the user cannot readily.change the connection
intended.

ppliance control containing solid-state compenents shall comply with t
n the Standard for Solid-State Controls for Appliances, UL 244A. Compli

ch shall be evaluated with respect to the temperature limitations of the materia

!

e than six (for
th a tungsten-

Is employed.

5 used at one
5 to use more

e applicable
nce with the

Standard for
applicable Par

Automatic Electrical Controls — Part 1:.General Requirements, UL 60730-
t 2 standard from the UL 60730 series fuilfills these requirements.

1, and/or the

bwn of which
and 85.1 and
rature-limiting
g elements to

27.1.7 An oyen employing a temperature-regulating control, the malfunction or breakd
would result in a risk of fire, as determined by the Abnormal Operation Test, Section 54,
85.2, during gny operation including self<lean operation, shall be provided with a tempe
control. The cpntrol shall open a sufficient number of ungrounded conductors to the heatin
limit the oven femperature and shall be:

a) A thermal cutoff;

b) A mpnually reset.control not capable of being reset from outside the appliance w
tool to gain accessto the reset mechanism; or

ithout using a

¢) An gutomatically reset control if a means, such as an indicator light or audible sign
to alert|the)user that the oven is not operating normally when in the self-cleaning mog
and 27.7.10.

al, is provided
e. See 27.1.9

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

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

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

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

c) The

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

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

e) The

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

27.1.10  With regard to 27.1.7(c), if an audible signal is provided to alert the user that\t

operating nor

a) The
6000 g

b) The
of con
tempe

c) The

27111 Swi
Requirementg

Exception: Sy
transfer switd
another comp

27112 Ac
gear-train, b
arrangements

a) The
and t
Partic

b) The

E

mally, the following conditions apply:

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

signal shall withstand, without malfunction or breakdown, a durability test cor
tinuous energization while in an ambient 10°C (18°F) higher than the maxin
Fature of the device under normal operating conditions{but not less than 70°C

marking and instructions described in 72.2 and 75:4.1 shall be provided.

ches shall comply with the Standard for»Switches for Appliances — P3
, UL 61058-1.

itching devices that comply with the-appropriate UL standard for specialty ap
h equipment), industrial use (e.g, contactors, relays, auxiliary devices), or
onent (e.g. switched lampholder) need not comply with this requirement.

ock-operated switch, innwhich the switching contacts are actuated by a clg
electrically-woundy, spring motors, by electric clock-type motors, or
shall comply with-ene of the following:

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

Standard for Clock-Operated Switches, UL 917.

ne oven is not

t consisting of

sisting of 72 h
num operating
158°F).

rt 1: General

blications (e.g.
are integral to

ck-work, by a
by equivalent

, UL 60730-1;
Use; Part 2:

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

a) The

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

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for
Temperature Sensing Controls, UL 60730-2-9.

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

comply with:

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

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

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

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

42.4.5.3,56.8

and 71.2.2.

Exception: An|
temperatures
control in 41.6|

At microwave mode to cool components, can be considered as an Operating
3.2, 42.4.5.3, 56.8, and 71.2.2, when all of the following conditions-aré met:

a) Losj
off; and

b) The
userto

27.1.17 Solig

a) The

b) The
except

27.1.18 Solig
with one of thg

a) The
the Sta

b) The

27.2 Power

of fan operation will cause operation of magnetron thermostat fo cycle mag

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

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

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

-state protective controls that rely upon software as a protective componen
following:

Standard for Tests for Safety-Related Controls Employing Solid-State Devices
ndard for Software in Programmable Components, UL 1998; or

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

putput control circuits

automatic vent-hood fan control that energizes the vent fan under condition

s of elevated
Type 1 action

hetron on and

n71.2 to alert

-state protective controls that do not rely uponrsoftware as a protective component shall
comply with one of the following:

UL 991; or

UL 60730-1,

shall comply

, UL 991, and

60730-1.

27.21

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

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

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

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

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

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

function of each component is to be described.

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

1) Short each pair of adjacent pins.
2) Short each input pin to (referenced) ground.
3) Short each output pin to (referenced) ground.

4) Short each input pin to the power supply.

27.2.3 A cif
condition rath
requirements
stated. Resul
operation (fg
temperatures

to the Abnormal Operation Test requirements in Section 54 with eacgh fault applied indepen

fault condition

27.2.4 The
Mode, Effects

28 Protecti

28.1 An ele
requirements
protective co
appliance; dd
overload, losf
persons.

28.2 The fq
acceptability
Controls — Pa

5) Short each output pin to the power supply.

cuit analysis made to assess the performance of individual components
er than actually creating the fault to determine its effect also nieets the
The effect resulting from the failure on the control and also on the end use p
s of the FMEA indicating operation outside the intended patameters of the ¢
r example,
exceeding specified limits, or the inability to recognize’ required events) are t

s).

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

e controls (Limiting controls) — End Product Test Parameters

ctronic control that performs “a protective function shall comply with f
in 27.1.17 — 27.1.18 while’ tested using the parameters in this section.
htrols are: a control used to sense abnormal temperatures of compone
or interlock function; temperature protection of the motor due to locked
of phase; or other-function intended to reduce the risk of electric shock, fi

llowing test parameters shall be among the items considered when de
bf an electronic protective control investigated using the Standard for Auton
It 1: General Requirements, UL 60730-1:

input power exceeding the appliance branch-circuit rating

under a fault
intent of the
roduct is to be
bntrol’s normal
, component
b be subjected
dently (single-

ming a Failure

he applicable
Examples of
nts within the
rotor, running
re, or injury to

termining the
hatic Electrical

a) Fail

2 todeard-Effects N : RiSKATTIIYS -

b) Power Supply Voltage Dips, Variation and Interruptions within a temperature range of 10°C
(18°F) and the maximum ambient temperature determined by conducting the Temperature Test;
see Section 42;

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

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

e) Electrostatic Discharge Test;

f) Radio-Frequency Electromagnetic Field Immunity:

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

used;

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

h) Overload shall be conducted based on the maximum declared ambient temperature (T,,.x) Or as

determ

ined by conducting the Temperature Test; see Section 42; and

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

28.3 Thete

parameters and conditions used in the investigation of the circuit covered by 28.1 shall be

as specified in
using the follo

a) With

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

operat¢d system becoming permanently inoperative with respect to movement o

portion
electrig

b) A fie

c) The
extrem

d) The
Humidi

e) A vil

f) The
standa

g) For
for inte
factor 4

h) The

of the appliance meets the criteria for trouble indication.»For unattende
al supervision of critical components may not rely on troubleindication;

d strength of 3 V/m is to be used for the Radiated EMI<Jest;

quation is to bebased on a 25°C (77°F) use ambient;

Endurance, Test is to be conducted concurrently with the Operational Test. Th

perforn its intended function while being conditioned for 14 days in an ambient air t

60°C (
higher.

40°F)xor 10°C (18°F) greater than the operating temperature of the control
During the test, the control is to be operated in a manner representing normal

Composite Operational and Cycling Test is to .belconducted for 14 days a

es of 0°C (32°F) and 70°C (158°F);

Humidity Class is to be based on the appliance's intended end use and is to b
ty Test;

ration level of 5 g is to be used for the Vibration Test;

Computational Investigation.is hot applicable to appliances covered by this
Hd:

he Demonstrated Method Test, the multiplier for the test acceleration factor ig

rmittent use appliances, or 5,763.00 for continuous use appliances. The teg

ices, UL 991,

regard to electrical supervision of critical components, for attended appliapces, a motor

[ an exposed
d appliances,

t temperature

e used for the

end product

to be 576.30
t acceleration

e control shall
pmperature of
whichever is
ise;

i) For the Electrical Fast Transient Burst Test, test level 1 is to be used;

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

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

1998.

28.4 Unless otherwise specified in this standard, protective controls shall be evaluated for 100,000
cycles for Type 2 devices and 6,000 cycles for Type 1 devices with rated current.

29 Filters

29.1

Filter Units UL 900

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

wiring terminal and any other uninsulated metal part (dead or live) not always of the same polarity shall not
be less than indicated in Table 30.1.

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

Parts involved ' in (mm) in (mm)
Between live pgrts of opposite polarity; 0-250 1/4 (6.4) 3/8 (9.5)
and between a live part and a dead metal
part, other than the enclosure, which may
be grounded. 251 -600 3/8 (9.5) 122 (12.7y°
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 undef Table 30.2.
2 Applies to the|sum of the spacings involved where an isolated dead part is interposed.
@ A spacing of npt less than 3/8 in (9.5 mm), through air and over the surface, is/aceeptable at wiring terminals in g wiring
compartment ofl terminal box if the compartment or box is integral with a motor.

30.2 In prim
circuits:

a) Sp4
b) Spg

c) Spa
in Tabl

Exception No
inherent spag
component is

Exception No
terminal mou

cings between uninsulated live parts of opposite polarity,
cings between primary circuits and secondary circuits, and

cings between an uninsulated live part and a dead metal part shall not be less
e 30.2.

1: The spacings’specified as the minimum acceptable in Table 30.2 do n
ings of a component of the appliance, such as a switch. The acceptability of
based on‘the requirements that cover the component.

. 2: At closed-in points only, such as the screw-and-washer construction d
htedin metal, in an appliance rated 250 V or less, a spacing of 3/64 i

ary circuits, other than at field-wiring terminals, and in secondary circuits that are safety

than specified

bt apply to the
spacings of a

f an insulated
(1.2 mm) is

acceptable. V

vitnin a thermostat, the Spacing (except at conitacts) beitween uninsulate

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
Rotating Electrical Machines — General Requirements, UL 1004-1.

Exception No. 4: A microwave oven control containing solid-state components may have reduced
spacings in accordance with the Standard for Solid-State Controls for Appliances, UL 244A. See 30.5.
Compliance with the Standard for Automatic Electrical Controls — Part 1: General Requirements, UL
60730-1, and/or the applicable Part 2 standard from the UL 60730 series fulfills these requirements.
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Table 30.2

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

terminals or inside motors

Parts involved Potential involved, V in (mm)
Between uninsulated live parts of opposite polarity; 0-250 1/162 (1.6)%
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 251 — 600 1/4b:¢ (6.4)>¢

conditions and u

@ |f 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

nder 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 thro|
coil.

¢ A spacing of 1/
the cold pin is re

Ligh air) Is acceptable between a dead metal part and film-coated wire rigidly supported and held i

6in (1.6 mm) is permissible at the heating element only, in a heater rated for 300 V or less, ifiexad
fuired to maintain the 1/16 in (1.6 mm) spacing. A spacing of 3/64 in (1.2 mm) in one location is ag

place on a

t centering of
ceptable.

30.3 Spacing
appliance whi
that spacings

30.4 Aninsu
otherwise be U
material that it

Exception No.
air spacing of

Exception No.
Jjudged accept,

30.5 Withre
the environme
in2.12.

30.6 When ¢
Coordination

following guid¢lines_shall be used:

s in all secondary circuits other than safety circuits are evaluated by the perfo
e undergoing applicable dielectric voltage-withstand tests.“The construction
necessitated by the tests are permanently provided.

nacceptable shall not be less than 1/32-in (0.8-mim) thick, and shall be so loc3
will not be affected adversely by arcing.

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

2: An insulating liner or barrief_may be less than 1/64-in (0.4-mm) thick if {
bble for the application in accardance with 18.1.2 and 18.1.3.

spect to Exception No..4't0 30.2, a controlled environment is considered to e
nt is protected against contaminants, including cooking vapors and condensa

onducting-évaluations in accordance with the requirements in the Standard
ncluding<Clearances and Creepage Distances for Electrical Equipment,

a) A mi

rmance of the
is to be such

ating lining or barrier of vulcanized fiber or similar material employed where spacings would

ted or of such

hction with an

he material is

ist only when
tion, as noted

for Insulation
UL 840, the

crowave cooking appliance is to be categorized as Overvoltage Category ll;

b) The

applicable Material Group per Table 30.3;

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

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

determ

e) The

ined to provide a CTl of 175; and

minimum acceptable spacings shall be maintained per Table 30.2.


https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024

UL 923

53

Table 30.3
Material Group

CTI

PLC value of insulating materials Material group

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

I
I
1ne
e

for Polymeric M

NOTE — PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in the Standard

aterials — Short Term Property Evaluations, UL 746A.

31 Groundi
31.1 Al mic

312 On a

grounding copductor that shall be:

a) Gre|
b) Cor

c) Corn
servici

31.3 A micr
provided with

314 All exp
contact during
shall be ele
surrounding &
the grounding

Exception: A
in accordance

31.5 With re

hg
owave cooking appliances shall have provisions for grounding.

cord connected microwave cooking appliance, the power-supply cord s

en with or without one or more yellow stripes,
nected to the grounding blade of an attachment plyg of a grounding type, and

nected to the enclosure of the appliance sosthat it is not likely to be remov
ng not involving the supply cord. Solder along;is not acceptable for making thig

bwave cooking appliance intended for-permanent connection to the power s
an equipment-grounding terminal orlead. See 13.1.2.5-13.1.2.16.

osed dead metal parts and‘all dead metal parts inside the enclosure that a
any servicing operation,.including maintenance and repair, and that can becq

knockout, hole, or bushing provided for field connection of the power supply
conductor of a supply cord.

Head metal part'within the enclosure need not be grounded provided the applia
with 73.22.

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

being likely to|

become energized:

hall include a

ed during any
connection.

upply shall be

re exposed to
bme energized

trically connected to the equipment grounding terminal; and to the metal enclosure

system; or to

nce is marked

considered as

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

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

grounded metal, or

2) Electrically isolated from all electrical components;

b) A panel, cover, or other metal part that is isolated from all electrical components, including
wiring, by a barrier of vulcanized fiber, varnished cloth, phenolic composition, or other moisture-
resistant insulating material not less than 1/32-in (0.8-mm) thick and secured in place;

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

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

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

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

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

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

Exception: A qonductor smaller than that indicated may be used if the bénding connection ¢oes not open
when carrying} for the interval indicated in Table 31.1, twice the current-equal to the rating ¢of the branch-
circuit overcutrent device. A bonding conductor to a motor is not-réquired to be larger than the motor-
circuit conductors.

Table 31.1
Duration of current flow, bonding-conductor test

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

31.11 If morg than one size/branch-circuit overcurrent device is involved, the size of the bonding
conductor is tq be based on thejrating of the overcurrent-protective device intended to provide ground fault
protection for {he component.bonded by the conductor. For example, if a motor is individually protected by
a branch-circuit overcurtent 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 overgurrent device
intended for gr|ound fault protection of the motor.

31.12 The resistance shall not be more than 0.1 ohm between any point required to be grounded, as
mentioned in 31.4, 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.

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

grounding connection shall be broken after the electrical connection.

32 Secondary Circuits

321

32.1.1
comply with 3

General

2.1.2and 32.3.1 - 32.3.3.

32.1.2 Com

"
3

ponents, wiring, printed-wiring assemblies, insulating material, and so forth

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

nd associated

circuitry that g
for Solid-Stat
Part 1: Gene
series; need
function, that

Exception No
Transformers
— Part 3: Clas

Exception No
Standard for

re employed in Class 2 circuits that comply with the applicable requirements,i
b Controls for Appliances, UL 244A, or in the Standard for Automatic Eleetr
ral Requirements, UL 60730-1, and/or the applicable Part 2 standard from
not be investigated provided that the Class 2 circuit does notperform a
s, it is not a safety circuit.

1: A circuit supplied by a Class 2 transformer complying with the Standard fd
— Part 1: General Requirements, UL 5085-1; and the Standard for Low Voltage
5 2 and Class 3 Transformers, UL 5085-3 is consideredto fulfill these requirem

2: A circuit, such as switching mode Class 2power supply circuit etc, com
Class 2 Power Units, UL 1310, is considered to'tulfill these requirements.

32.2 Connections to frame

32.2.1 Seco

32.2.2 If thg
parts shall no

ndary circuits may be connected to the frame of the unit.

frame is used as a current-carrying part of a secondary circuit, hinges or
be depended upon as 4 current-carrying means.

32.3 Separation of circuits

32.3.1 The
circuits or sha
circuits.

viring in secondary circuits described in 32.1.2 shall be routed away from the
Il be provided with insulation that is rated for use at the highest of the voltag

32.3.2 The

n the Standard
cal Controls —
the UL 60730
safety related

r Low Voltage
b Transformers
ents.

blying with the

bther movable

wiring of other
bs in the other

viring in secondary circuits described in 32.1.2 shall be routed away from the u

ninsulated live

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

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

33 Transformers

33.1

General-purpose transformers shall comply with the Standard for Low Voltage Transformers — Part

1: General Requirements, UL 5085-1; and the Standard for Low Voltage Transformers — Part 2: General

Purpose Tran

sformers, UL 5085-2.
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Exception No. 1: A transformer that complies with the Standard for Transformers and Motor Transformers
for Use in Audio-, Radio-, and Television-Type Appliances, UL 1411, and that is used in a circuit involving
an audio or video component, meets the intent of this requirement.

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

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

34 BatterieJ and Battery Charging Circuits

34.1 A lithium ion (Li-On) single cell battery shall comply with the requiremenisifor secc
cells in the Stgndard for Lithium Batteries, UL 1642.

ndary lithium

34.2 Rechar

construction a

34.3 Rechart
construction &
for secondary

34.4 Primary
considered to

34.5 AClasg
a) The

b) The
UL 609

35 Capacitors

35.1 Acapa
as a capacito

peable nickel cadmium (Ni-Cad) cells and battery packs ‘shall comply with {
hd performance requirements of this end product standard.

jeable nickel metal-hydride (Ni-MH) battery cells and packs shall comply with
hd performance requirements of this end product standard, or the applicable
cells or battery packs in the Standard for Household and Commercial Batterieg

batteries (non-rechargeable) that comply with the relevant UL standard
fulfill the requirements of this standard.

2 battery charging circuits shall*¢omply with one of the following:
Standard for Class 2 Power Units, UL 1310; or

Standard for Information Technology Equipment — Safety — Part 1: General R
50-1 with an outputymarked "Class 2 ".

itor provided as a part of a capacitor motor and a capacitor connected across
I forradio-interference elimination or power-factor correction, shall be hou

he applicable

he applicable
requirements
, UL 2054.

and 4.1 are

equirements,

the line, such
sed within an

enclosure or @

the emission

ntainer that shall protect the plates against mechanical damage and preven
of flame or molten material resulting from malfunction of the capacitor. The container shall be of metal
providing strength and protection not less than that of uncoated steel having a thickness of 0.020 inch
(0.51 mm). Sheet metal having a thickness less than 0.026 inch (0.66 mm) shall not be used.

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

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

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

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

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

unit at the rated voltage.

35.4 Under

medium mor¢ combustible than askarel shall not cause a risk of electric shock or’ fire

protected agq

35.5 High v
circuit, shall

Electrical Insdilation, Section 18; Spacings, Section 30; and Abnormal Operation test, Seq

end product s

36 Light Sgurces and Associated Components

36.1 Lightin
Standard for
complies with

Exception: Ballasts for other light sources shall comply with the appropriate standard(s)

comply with {

36.2 Light e

(LED) Equipment For Use In Lighting Products, UL 8750. LED light sources forming part
with an appropriate’/luminaire standard are considered to fulfill this requirement.

that complies

Exception: In
8750.

36A Child K

both normal and abnormal conditions of use, a capacitor employing! a- li

inst expulsion of the dielectric medium.

bltage capacitor located in the secondary circuit of high voltage transformer
omply with the requirements of Mechanical Assembly, Section 8; Live Part

fandard.

j ballasts shall comply with the Standard-for Fluorescent-Lamp Ballasts, U
High-Intensity Discharge Lamp Ballasts, UL 1029. Ballasts forming part of a
an appropriate luminaire standard are’>considered to fulfill this requirement.

L 935 or UL 1029.

mitting diode (LED) light sources shall comply with the Standard for Light

Hividual LED-light sources intended for indicating purposes only, need not ¢

esistant Oven Door

quid dielectric
and shall be

for magnetron
s, Section 14;
tion 54 of this

L 935, or the
luminaire that

and need not

Emitting Diode
of a luminaire
t

bmply with UL

36A.1

36A.1.1

General

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

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

Note: A door design that requires two distinct actions to open the door during any heating cycle and for a period of 30 minutes after a
heating cycle to provide access to the oven cavity meets the intent of this requirement.

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

a) Over-the-cooktop or under-cabinet mounted ovens provided the manufacturer’s installation
instructions is marked in accordance with 74.6.
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b) Built-in or wall-mounted ovens provided either:
1) The manufacturer’s installation instructions are marked in accordance with 74.7;
2) The product has a bottom-hinged door; or
3) The product is a drawer microwave.
¢) Microwave ovens intended for commercial use only, and marked in accordance with 71.1.3(f).
d) Household, countertop microwave ovens employing a bottom-hinged door provided the

manufacturer’s installation instructions are in accordance with 74.7 and 74.8, and complies with the
requirements of 36A.2.1A.

36A.1.2 Micrlowave ovens where there is more than one method (sequence of actions) to
shall have eagh method evaluated separately for compliance with 36A.1.1.

bpen the door

36A.1.3 For
motion of a fin
the requireme

touch-type controls, a nonvalid or a single input shall be cancelled within 1
ger or hand across the control shall not activate the door to open. The followin
nt:

0 s. A single
g comply with

a) A c(
contac
motion
greater

nstruction in which it would be necessary for the userito remove their finger|
with the control between each operation. If a cancelpad is used to comply V
requirement, the pressure and time necessary. to activate the cancel pad
than the Step 1 and Step 2 pads.

or hand from
vith the single
shall not be

b) A cq
are su

nstruction in which the distance between'Step 1 and Step 2 pads and the tining software

along 4§

additio

require

36A.2 Door

36A.2.1 An
Exception (d)

ch that a lock will not be disengaged.when a finger or hand touches each
ny path not affected by (a), at a rate”of 15 in (381 mm) per second betwee

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

handle force test

n 36A.1.1, that'requires a pulling motion to open the door and that may be

countertop shall be subjected-to a force on the door handle (or grip point) per test procedur

36A.2.4. Durin

36A.2.1A A

that requires 3

(or grip point)

g this test’the door shall not open and the appliance shall not move on the test

countertop oven employing a bottom-hinged door, complying with Exception
downhward pulling motion to open the door shall be subjected to a force on t

N, a control employing this means.shall be such that activation of the Step 1 an

b

he door handle

pad, traveling
n the pads. In
d Step 2 pads

bven employing «a\ 'side-hinged door, or a bottom-hinged door and not complying with

installed on a
P in 36A.2.2 -
surface.

) in 36A.1.1,

per test procedure in 36A.2.2 — 36A.Z.4. During this test the door shall be opened to the

maximum extension and the appliance shall not tilt more than 10° in relation to the countertop.

36A.2.2 The appliance shall be placed on a horizontal surface having a coefficient of static friction of
0.20 +.02 as determined by 36A.2.3 and consisting of non-textured laminated thermosetting countertop
type material having a smooth matte finish and adhered to a wood base surface rigidly fixed for the
intended use.

36A.2.3 The coefficient of static friction of the test surface in 36A.2.2 shall be established by use of a test
block weighing 7.55 Ib (33.7 N) and having a surface area of 32 in? (206 cm?). The surface is to consist of
304 stainless steel with a No. 3 finish. The coefficient of static friction is to be determined by the equation:
M = Fs/W where Fs is the force required to overcome the static friction between the test block and the test
surface, and where W is the weight of the test block.
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36A.2.4 A force gauge or weight shall be used to apply a 10 pound force to the center of the door handle
(without actuating the two distinct steps). The force shall be applied normal to the front surface of the door
at the proper location based on the door opening type.

36A.3 Override for single-action door opening

36A.3.1 An appliance complying with two-action door opening per 36A.1 may be provided with a means
to allow the user to convert the product to single-action door opening (that is, disable one of the actions
specified in 36A.1). Conversion from two-action operation shall be accomplished by one of the following
methods:

a) An operation that requires a tool, or

b) An [operation that requires inputting a code consisting of at least 3 distinct-keytpresses on a
touch gontrol.

Note: A tool is cansidered a screwdriver, coin or any other convenient object. The operation would riot be fulfilled By hand only, such
as depressing with one’s thumb and turning.

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

PERFORMANCE
37 General

37.1 Prior tq performing any of the tests involving-the complete appliance, all factory made adjustments
are to be chefked to determine that they are setiin“accordance with the manufacturer's spegcifications. All
user adjustmegnts are to be varied during the operating procedure and set to produce the mdst unfavorable
results with r¢spect to any or all performance-features associated with the appliance (fire, glectric shock,
injury to persans, or excessive radiation emission, microwave or x-radiation).

37.2 A micr¢owave 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 adapteéd manually in
the field to different supply frequéncies or voltages is to be tested with the most unfavorable combination
of supply freguency, voltage, and internal adjustments.

Exception: A|microwave cooking appliance that is marked in accordance with 73.11 and|[73.12 may be
tested while ¢onnected in accordance with the manufacturer's instructions. In such cases,| the appliance
shall also conmpplywith 54.4.4(d).

37.3 The performance of an appliance shall be investigated by subjecting the requisite number of
samples to all the applicable tests as described in Sections 38 — 66. 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).

38 Leakage Current Test

38.1 The leakage current of a cord-connected appliance rated 120, 208, or 240 V nominal when tested in
accordance with 38.2 — 38.6 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.
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Exception: For appliances employing sheathed heating elements, the leakage current may exceed the
limits specified above during heatup and cooldown during a period not more than 5 min. However, at no
time shall the leakage current exceed 2.5 mA.

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

38.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
where simultaneously accessible and from one surface to another where simultaneously accessible. Parts
are considered to be exposed surfaces unless guarded by an enclosure considered acceptable for

protection agd
accessible if
measurement
electric shock.

38.4 If a co
leakage curre
contact with th

same size as the surface. The metal foil is not to remain in place long’enough to affect the t

the appliance.

38.5 The mdg
instrument is @
same numerid
need not have

a) The
0.15m

b) The
voltags

c) Oveg
respon
1500-9
the me

d) Unlg

inst electric shock as defined in 6.1 — 6.5. Surfaces are considered to be. s
hey can be readily contacted by one or both hands of a person at the Sam
5 do not apply to terminals operating at voltages that are considered-hot

ductive surface other than metal is used for the enclosure or,part of the €
nt is to be measured using a metal foil with an area of 3.9°\by 7.9 in (100 b
e surface. If the surface is less than 3.9 by 7.9 in (100 by 200 mm), the metal f]

asurement circuit for leakage current is to be<as shown in Figure 38.1. The
efined in (a) — (d). The meter that is actually“ised for a measurement need on
al value for a particular measurement as*would the defined instrument. Th
all the attributes of the defined instrument.

meter is to have an input impedance of 1500 ohms resistive shunted by a @
crofarads (pf).

across the resistor or current through the resistor.

r a frequency range of 0 — 100 kHz, the measurement circuit is to havg
se (ratio of indieated to actual value of current) that is equal to the ratio of inj
hm resistor'shunted by a 0.15 pf capacitor to 1500 ohms. At an indication of 0
asurementis to have an error of not more than 5 percent at 60 Hz.

ss.the'meter is being used to measure leakage from one part of an appliance {

multaneously
b time. These
to involve an

nclosure, the
y 200 mm) in
pil is to be the
bmperature of

measurement
y indicate the
e meter used

lapacitance of

meter is to indicate 1.11(times the average of the full-wave rectified composit¢ waveform of

a frequency
pedance of a
50r0.75 mA,

0 another, the

meter i

5 'tobe connected between an accessible part and the grounded supply condu

Ctor.

38.6 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 38.1). 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 38.1) is to be as
follows:

a) With switch S1 open, the appliance is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2, 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.
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The load in the oven cavity shall be as described in 41.5. The water load and container shall be of
such quantity to enable completion of a continuous cooking cycle without necessitating
replenishment to prevent boil dry of the water load.

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

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

Leakage-current measurement circuits

S92 PRODUCT METER
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Product intended for connection to a 120-volt power supply, os illustrated above.
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Prqduct intended for connection to a 3-wire, grounded neutral power supply,//ds illustrated above.
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Prqduct intended for connection to_a ‘3-wire, grounded neutral power supply, os illustrated above.
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NOTE — 120/240 VY circuit also applies to 208Y/120 V supply.
A — Probe with shielded lead.
B — Separated angl used as elip when measuring currents from one part of product to another.
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39 Microwave Radiation Emission Test

39.1 General

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

39.2 Instrumentation

39.2.1 Com
measurement
when the sys
and uncertain

bliance with the equivalent plane-wave power density limits in 39.1.1 is te_be determined by
with an instrument system that reaches 90 percent of its steady-state reading within 3 s
em is subject to a stepped input signal and a test that accounts for all measyrement errors
fies.

39.2.2 Durin
in per antenn
allow for an
appliance at g

mum rate of 1
nstrument will
urfaces of the

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

39.3 Cavity|load
39.3.1 The
water initially

approximately
the center of

oad for all microwave radiation emissieh measurements shall consist of 275 [£15 mL of tap
at 20 £5°C (68 £9°F), contained in.@jlow form, 600 mL beaker with an insigle diameter of
8.5 cm, constructed of electrically-nonconductive material. The container is o be placed in
he load-carrying surface of the Gavity.
39.4 Supply voltage
39.4.1 The appliance shall be tested at a voltage in accordance with 40.2.1.

39.5 Microwave radiation emission measurement

39.5.1 Micrg
with the door

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

During the tg

osed and also
nto the cavity.

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

door opening

sequence, which results in maximum radiation emission.

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

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

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

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

40.2 Supply voltage

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

40.3 Cavity |oad

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

40.4 Oven operation

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

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

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

Table 41.1
Masxi cablet I .

Degrees

Materials and components C F

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

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

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

Table 41.1 Continued on Next Page
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Table 41.1 Continued

Degrees
Materials and components C F
above the plane of the top surface of the base of the test enclosure, see
Figure 41.1.
4. Fuses other than Classes CC, G, J, T. 65 117
5. Class CC, G, J, or T fuses. 85 153
6. Vulcanized fiber used as electrical insulation or as cord bushings. 65 117
7. Wood and other combustible material. 65 117
8. Class 105(A) insulation systems:
A. Relay or solenoid windings:
Thermocouple method 65° 1172
Resistance method 85 153
B. Coils of an electric-discharge-lamp ballast:
Thermocouple method 65° 117
Resistance method 80 144
C.  (oils of a Class 2 transformer:
Thermocouple method 65 117
Resistance method 85 153
D. Coils of a power transformer®:
Thermocouple method 65 117
Resistance method 75 135
E. Huzzer coil:
Thermocouple method 65 117
Resistance method 75 135
9. Class 105(A) insulation systems on cail windings of an ac motor having a
frame diameter® of more than 7 in (178 mm) and of a dc and a universal
motor:
A. In an open motor:
Thermocouple .method 65° 1172
Resistance method 75 135
B. In a totally.enclosed motor:
Thermocouple method 70 126
Resistancemethod 86 144
10. Class 105(A) insulation systems on coil windings of an ac motor (not
including a universal motor) having a frame diameter® of 7 in (178 mm) or
less — thermocouple or resistance method:
A.  Inan open motor 75° 1352
B. In a totally enclosed motor 80 144
11. Class 130(B) insulation systems:
A. Relay or solenoid windings:
Thermocouple method 85 153
Resistance method 105 189
B. Power-transformer or motor transformer coils?:

Table 41.1 Continued on Next Page
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Table 41.1 Continued
Degrees
Materials and components C F
Thermocouple method 85 153
Resistance method 95 171
12. Class 130(B) insulation systems on coil windings of an ac motor having a
frame diameter® of more than 7 in (178 mm) and of a dc and a universal
motor:
A. In an open motor:
Thermocouple method 85° 1532
Resistance method 95 171
B. Infa 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 diameter® of 7 in (178 mm) or
less — tHermocouple or resistance method:
A. Inlan open motor 952 1712
B. Infa totally enclosed motor 100 180
14. Class 1$5(F) insulation system on coil windings of an ac motor having\a
frame digmeter® of 7 in (178 mm) or less (not including a universalmotor) —
thermodouple or resistance method:
A.  Inlan open motor 120° 2162
B. Infa totally enclosed motor 125 225
15. Class 1%5(F) insulation systems on coils of power transformers or motor
transforfners?:
Thermocouple method 110 198
Resistance method 120 216
16. Class 180(H) insulation system on, coil windings of an ac motor having a
frame diameter® of 7 in (178 mmy)-oriess (not including a universal motor) —
thermogouple or resistance method:
A Inlan open motor 1352 2432
B. Inla totally enclosed motor 140 252
17. Class 180(H) insulation systems on coils of power transformers or motor
transforfners?:
Thermocouple method 125 225
Resistance method 135 243
18. Class 200(N) insulation systems on coils of power transformers and motor
transformers?:
Thermocouple method 140 252
Resistance method 150 270
19. Class 220(R) insulation systems on coils of power transformers and motor
transformers?:
Thermocouple method 155 279
Resistance method 165 297
19A.  Class 240(S) insulation systems on coils of power transformers and motor

transformers?:

Table 41.1 Continued on Next Page
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Table 41.1 Continued

Degrees
Materials and components C F
Thermocouple method 170 306
Resistance method 180 324
20. Phenolic composition employed as electrical insulation or where 125 225
deterioration would result in a risk of fire, electric shock, injury to persons, or
excessive radiation emission.©
21. A copper conductor (bare or insulated) without a nickel coating or other 125 225
equivalent protection.
22. Termingtion-of-a-copperconduciorand-a-pressure-terminal-connector 125 225
without]a nickel coating or other equivalent protection.
23. Insulat¢d wire or cord. 25°C (77°F) less thah is temperature
rating
24, Sealind compound. ‘
25. On the purface of a capacitor casing:
Electrolytic 40° 72°
Other types 65 117

@ Ata pointon t
by means of a t
the value indica|

e rise measured
floes not exceed

e surface of a coil where the temperature is affected by an externalseurce of heat, the temperatu
hermocouple may be higher by the following amount than the maximdm indicated, provided that it
ed in the table.

_ltem Additional
8 (A) 15°C (27°F)
and 8

(B)

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 (187F)

® The frame dia

excluding lugs,
¢ The limitation

4 Unless a thern
temperature, is

neter is the diameter measured in the plane of the laminations, of the circle circumscribing the sta
boxes, and the.like used solely for motor mounting, assembly or connection.

bn phenolic ‘does not apply to a compound that has been investigated and found to have heat-resig

hosettingumaterial, the maximum sealing-compound temperature, when corrected to a 25°C (77°F
[15°C (27°F) less than the softening point of the compound.

¢ For an electrol

or frame,

tant properties.

ambient

ytic.capacitor that is integral with or attached to a motor, the temperature rise on insulating materig

| 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.

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

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

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

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

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

41.2 Temperature measurements

41.21

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

Tables for Sta

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

41.2.3 When
AWG (0.05 m
employed.

41.2.4 Usua
applied to the

41.2.5 For th

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

on the integral

41.2.6 If the
example, an e

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

dardized Thermocouples, ANSI/ASTM E230/E230M.

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

ever referee temperature measurements are\necessary, thermocouples co
m?) iron and constantan wires and a potefitiometer type of indicating instru
ly, the temperature of a coil or wihding is to be measured by means of t
buter wrap unless the coil is inaceessible for mounting these devices.

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

y applied insulation.0fthe conductor.

coil is operating-at a potential over 600 V or inaccessible for mounting thern
hcapsulatedtcoil) or if the coil wrap includes thermal insulation or more than 1/3

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

tory practice.
itial Values of
e Force (emf)

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

nsisting of 30
ment shall be

nermocouples

or (other than
b be mounted

ocouples (for
2in (0.8 mm)

to be at room

41.2.7 The tTmperature rise of a winding is to be calculated from the formula (windings are|
temperature atthe-start-ofthe-testy:
_R
At==(k+1t)) - (k+1t,)
"
in which:

At is the temperature rise,

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

ris the

resistance of the coil at the beginning of the test,

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

t, is the room temperature °C at the end of the test, and
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k is 234.5 for copper, 225.0 for electrical conductor (EC) grade aluminum. Values of the constant
for other grades of materials must be determined.

41.2.8

If the coil wrap does exceed its temperature limitation because of radiation from an external

source, the temperature of the coil may be measured by means of a thermocouple on the integral
insulation of the coil conductors.

41.3

41.31

41311 In

Installation

General

test to determine if an appliance complies with the temperature requireme

ts, it is to be

mounted or s
Temperatures
at other points

ipported as in actual service and under conditions approximating those of ner
are to be measured on nearby surfaces, on the supporting surface, at points q
as may be necessary.

41.3.2 Countertop cord-connected and permanently connected appliances

41321 A

tounter-top cord-connected appliance is to be supported on a horizontal,

mal operation.
f support, and

black-painted

softwood surface. It is to be placed in a wall angle of 90 degrees formed by two black-pinted, vertical

surfaces of 3
(610 mm) bey
of the wall an
heating will og

41.3.22 A
floor, counter

Exception: TH
with 73.26 an

41323 Ad
conjunction W

8-in (9.5-mm) thick plywood having such width and keight that they extend ng
ple as its construction will permit and it is to be se*placed relative to the walls
cur on the alcove walls and internal components of the appliance.

fop, or shelf, is to be tested as describéd in 41.3.2.1.

e appliance may be spaced away from the sides of the wall angle if marked
[ provided with instructions in,accordance with 74.4.

ord-connected or permanently connected microwave cooking appliance inter
th a household elegtric range shall be installed as indicated in 41.6.5.1.3.

41.3.3 Undg¢r-cabinet appliances

41331 An
with the appli

nicrowave’ cooking appliance that may be mounted to the bottom of a cabinet
bnce mounted in accordance with the installation instructions provided with th

t less than 2 ft

ond the physical limits of the appliance. The appliance is to be located as closgly to the sides

that maximum

ermanently connected appliance that is\intended to rest on a horizontal surface, such as a

in accordance

ded for use in

hall be tested
e appliance or

a separately zpvailable under-cabinet mounting kit. The appliance shall be located in the co

ner wall angle

described in 41.3.Z.17. The appliance shall be Tocated as close to the back wall as the construction will
permit. Unless marked as described in 73.26 and provided with instructions as described in 74.4, the
appliance shall be located as close to the side wall as the construction will permit. The cabinet is to have
such width that it extends not less than 2 ft (610 mm) beyond the physical limits of the appliance, is to be of
a depth equal to the depth of the appliance, and located 16 in (406 mm) above the counter top.

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

41.3.4 Wall-mounted appliances

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

41.3.5 Wall-insert and built-in appliances

41.3.5.1 A 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 constructipn 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 tfiny and the wall in
which the uni{ is mounted is to be removed before the unit is set in place for thentest, unless it is so
secured for shjpment 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.

41.3.5.2 If thpe manufacturer's instructions for a wall-insert or built-in appliance indicate that|the appliance
is suitable for |nstallation with no ventilation in the base, a single sheet ofy3/8-in (9.5-mm) th|ck plywood is
to be utilized gs the supporting surface.

41.3.5.3 If the manufacturer's instructions specify installationwith ventilation in the base pf the cabinet
for a wall-inseft or built-in appliance, the base for supporting.the unit is to be as illustrated ih Figure 41.1.
The sides of the base are to be constructed of boards 2 by3/4 in (50.8 by 19.1 mm), and of guch length as
to be flush with the side, front, and back panels shown.in Figure 41.2. The diameter of thg holes in the
sides of the 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 bodrd. The slats are to be boards 2 by 3/4 in, and are to be mounted in such posijtion 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_thiermocouple, see Figure 41.3, is to be placgd so that the
thermocouple ide of the block is also inthe’horizontal plane of the top surface of the base.

Figure 41.1

Base for wall-insert and built-in oven test

THERMOCOUPLE
BLOCK Q

1 INCH DIAMETER
4 HOLES (TYPICAL)

SB0833 SLATS
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Figure 41.2

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

Y

BACK RIGHT SIDE

N

LEFT SIDE

\ FRONT

SB0606

AU\

FRONT SIDE WALL

\

Figure 41.3

Method-of mounting thermocouple

THERMOCOUPLE JUNCTION TOUCHING
PLANEOF TEST SURFACE

ONE THICKNESS OF CRIMPED
PAPER MASKING TAPE

[ =] <
IR EST=S

WOODEN BLOCK
4"x4"x 3/8"
(100x100x10mm)
SB0682

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

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

41.3.6 Side-by-side and over-under appliances

hdjacent to an
lows. Each of
noted in this

41.3.6.1 If the manufacturer wishes an appliance to be investigated for operation installed
identical appliance (side by side) or one above the other, the setup for the test is to be-as fo
the two units |s to be enclosed in the manner described in 41.3.5.1 — 41.3.5.5 except as
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 pperation one
above the oth¢r, one assembly is to be set on top of the other. In either case, the separation between the
two assembli¢s is to be no larger than that necessary to accommaqdate the trims, eXcept that the
separation mgy be larger than this minimum value if the appliance is marked in accordance with 73.20. If

the minimum geparation is employed for units mounted one above._the other, the height of

41.3.5.3) for

accommodate]
each of the tw
necessary to |
described abo

ounting the uppermost unit may be increased from' the specified value if
the trim. If the minimum separation is employed.forunits mounted side by sid
o adjacent front panels may be less than 6 ini(1562 mm) as specified in 41.3.4
ring the two trims into contact with each other. After the assemblies have bee
Ve, any open space at the top, back, or sides is to be closed with plywood.

he base (see
necessary to
b, the width of
.4 as may be
n mounted as

following:

pliance. See

41.3.7 Overithe-cooktop appliances

41.3.71 General

41.3.7.1.1  An over-the-cooktop microwave oven is to be installed above at least one of the
a) The standard test gastange described in 41.3.7.2.1 —41.3.7.2.5.
b) The standard test\electric range described in 41.3.7.3.1 — 41.3.7.3.6.
c) The specificyappliance or appliances (range or cooktop) marked on the af
41.3.7.4.1,44:8.7.5.1,73.14, and 73.16.

41.3.7.1.2 Themmarkings o theapptiance determine whichof thethreeoptions specified

141.3.7.1.1is

to be chosen, as well as the width of the range heat source. If a standard range is chosen, the appliance is
to be tested over the widest range recommended.

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

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

41.3.7.1.5 The walls of the enclosure are to be made of plywood, 3/8-in (9.5-mm) thick, painted black,
and are to extend at least to the top of the cabinet and are to project at least 1 ft (305 mm) in front of the
installed range and over-the-cooktop microwave oven. The enclosure is to be firmly assembled with 90-
degree angles between the back and the side walls. The walls of the enclosure are to be located as close
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to the assembly as construction will permit, a sliding fit. The side walls are then to be adjusted at the front
until contact is established between the test enclosure and the front edges of the appliance assembly at its
widest point. See Figure 41.4.

41.3.7.1.6 The over-the-cooktop microwave oven and range are to be installed in contact with the back
wall with the over-the-cooktop microwave oven installed at the manufacturer's minimum recommended
height above the cooktop, consistent with 73.28 and 74.5. The top cabinet is to be installed immediately
above the appliance. The top cabinet is to be 12-in (305-mm) high, a width sufficient to extend to the side
walls of the test enclosure and 13-in (330-mm) deep, except that it may be of a lesser depth if an integral
cabinet stop is provided on the over-the-cooktop microwave oven, in which case the cabinet is to be of
sufficient depth to extend to the cabinet stop. If the appliance (over-the-cooktop microwave oven) is
narrower than the range (or cooktop), the appliance is to be centered over the range width, and upper side
cabinets are fo be installed on each side of the appliance to 1ill the spaces between the kides, the test
enclosure walls, and the top cabinet. The base surfaces of the upper side cabinets areto’he at the same
height above [the range as the appliance base. If the appliance is wider than the rarnge’(or cooktop), the
range is to be|centered under the appliance width, and lower side cabinets are to be installel on each side
of the range fo fill the spaces between the range sides, the test enclosure walls;"and the|floor. The top
surfaces of the lower side cabinets are to be at the same height as the range top. All cabingts are to have
a solid front panel. See Figure 41.4.
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Test enclosure for over-the-cooktop microwave oven over a counter level range

NOTES -

.Range

. Top building ca
. Building side w.
. Control panel

. Microwave ove

© Hh 0O W N DN O -

Figure 41.4

. Building back wall

binet

3]

S3120A

. Cooking surfaces

. Upper side cabinet?

5. Building side wall

10. Lower side cabinet?

@ Panels 9 and 10 will not normally be used at the same time. Panel 9 will be used if the appliance width is less than the range width

and panel 10 will be used if the appliance width is more than the range width.
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41.3.7.2 Standard test gas range

41.3.7.2.1 The standard test gas range to be used is to have an oven capable of maintaining an average
temperature of 246°C (475°F) at the center of the oven. The range is to have surface burners rated 10,000
Btu/h (2930 W) each when supplied with natural gas. The over-the-cooktop microwave oven is to be
installed over the widest range specified by the manufacturer. A range 30 in (762 mm) or less in width is to
have four surface burners. A range wider than 30 in is to have five surface burners as described in Figure
41.5.

Figure 41.5

Five-burner standard gas range (top view)

(All dimensions nominal)

36"
(914mm)

6'1/2" . 18" .
(165mm) (457mm)
10-3/4" @
(273mm)
21-1/2" * R @
(546mm) ' |
@

(152mm)
!

O O

\4—1/2"(114mm) DIAMETER
T OPENINGS IN COOKTOP
FRONT OF RANGE

S3121 NOTE — 2-1/2"(64mm) DIAMETER GAS ELEMENTS

B

41.3.7.2.2 A stove plate is to be placed on each of the two front surface burners if a five Qurner range is
used. If a four burner range is used, either front burner is to be covered by the stove plate. A pan of water
is to cover each of the remaining surface burners.

41.3.7.2.3 The stove plate in 41.3.7.2.2 is to be circular, cast iron or steel, have a diameter of 7-1/2 in
(191 mm), and is to weigh approximately 3 Ib (1.36 kg). The plate is to be flat, but may be ribbed on one
side to prevent warping and is to be free from rust or other foreign material.

41.3.7.2.4 The pans mentioned in 41.3.7.2.2 are to be of aluminum and are to have approximately
vertical sides. The diameter of the bottom plane surface of each pan is to be 7-1/2 in (191 mm).

41.3.7.2.5 The controls for the surface burners covered with a steel plate are to be adjusted to resultin a
temperature of 246°C (475°F) at the center of the top surface of the steel plate. The control for each
surface burner covered with a pan of water is to be adjusted to 3,032 Btu/h (888 W).
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41.3.7.3 Standard test electric range

41.3.7.3.1 The standard test electric range to be used is to have an oven capable of maintaining an
average temperature of 246°C (475°F) at the center of the oven cavity. An over-the-cooktop microwave
oven is to be installed over the widest range specified by the manufacturer. A range less than 36-in (914-
mm) wide is to have four surface elements. If a standard test electric range 36 in or wider is to be used, it
is to have four surface elements, and a griddle.

41.3.7.3.2 The surface units are to consist of two elements, 6 inches (152 mm) in diameter, rated 1500
W minimum; and two elements, 8 inches (203 mm) in diameter, rated 2600 W minimum. At least one of the
elements rated 2600 W minimum is to be located at the front of the range cooktop. Each element is to be
controlled by a control that satisfies the test conditions.

41.3.7.3.3 A|stove plate is to be constructed as described in 41.3.7.2.3, except that it ig
inches (267 mm) in diameter, and weigh 7 Ib (3.18 kg). A stove plate is to be placed on’'the
rated 2600 A pan of water is to be placed on each of the remaining elements. A p4g
aluminum and|is to have approximately vertical sides. The diameter of the bottom, plane surfg

to be 10-1/2
front element
n is to be of
ceofapanis

to be no less than the maximum diameter of the active part of the surface unit on which the pan is used,

but no more than 1 in (25.4 mm) larger than that diameter.

41.3.7.3.4 The control for the element rated 2600 W and covered-with a stove plate is to b
that the avergge steady-state temperature at the center of the(top’ surface of the stove ¢
(475°F). If negessary, the surface unit is to be connected to an.external power supply adjust

e adjusted so
late is 246°C
ed so that the

average tempgrature at the center of the top surface of the stove plate is 246°C.

set so that the
idle is to have
o an external
s 246°C.

41.3.7.3.5 The griddle of a range 36 in (914 mm) or wider is to be operated with its control
average steadly-state temperature at the center of the-griddle plate is 246°C (475°F). The gric
a surface areq of 200 +30 in? (1290 +194 cm?). Ifnecessary, the griddle is to be connected
power supply adjusted so that the average temperature at the center of the top of the griddle

41.3.7.3.6 The control for each elementrated 1500 W is to be set so that the average pow
W. The contrdl for the element rated 2600 W on which a pan of water is placed is to be s
average powef input is 833 W.

pr input is 650
et so that the

41.3.7.4 Spgcific range — electric

413741 If
or ranges (or
41.3.7.3.1 — 4 5 specified in
41.3.7.3.2, or nts are to be
loaded and adjusted as specified for the Temperature Test in the Standard for Household Electric Ranges,
UL 858.

an over<the-cooktop microwave oven is intended for use only with a specific
cookteps), the specific range or ranges are to be installed and operated 4

11.8:2.3.6. If the range cooktop surface elements are rated other than a
if the r‘nnkfnp pmplnyc a grill, griddlny dppp_fnf frypr, or the like the elems

electric range
s specified in

41.3.7.5 Specific range — gas

41.3.7.5.1 If an over-the-cooktop microwave oven is intended for use only with a specific gas range or
ranges (or cooktops), the range or ranges are to be operated using the stove plates and pans of water
noted in 41.3.7.2.3 and 41.3.7.2.4 and positioned as specified in 41.3.7.2.2. The control for each surface
burner covered with a stove plate is to be adjusted to result in a temperature of 246°C (475°F) at the
center of the top surface of the stove plate. The control for each burner covered with a pan of water is to be
adjusted so that the power input to the burner is not less than:

a) 50 percent of the power output for a burner with a maximum output of 4096 Btu/h (1200 W) or
less, or
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b) 1365 Btu/h (400 W) plus one-sixth of the power output of the burner in Btu/h for a burner with a
maximum output of more than 4096 Btu/h (1200 W).

41.3.8 Over-the-built-in wall oven

41.3.8.1 A built-in microwave oven intended for use over a conventional built-in gas or electric oven is to
be tested with a commercially available 30-in (76.2 cm) wide gas wall oven. A built-in microwave oven
intended for use only over a conventional built-in electric oven is to be tested with a commercially available
30-in (76.2 cm) wide electric wall oven. The standard test built-in wall oven to be used is to have an oven
capable of maintaining an average temperature of 246°C (475°F) at the center of the oven cavity.

41.3.8.2 The built-in microwave oven is to be installed over the conventional built-in wall oven using the

spacings betv
in 41.3.5 is {q
microwave oV

41.4 Supply

4141 Thes

41.5 Cavity

41.5.1 Durin
is to be place
the conclusio
less than 1 L
cooking cycle]
be less than

Microwave a
obtained with

41.6 Operaf

41.6.1 Com

een the appliances as specified by the manufacturer, however, the test englg
be used. If no spacing between the ovens are specified by the manufactu
en is to be installed in as close proximity as the construction of the appliances

 voltage
upply voltage for the temperature test is to be as specifiedin 40.2.1.
load

g the temperature test a heat-resistant glass orplastic electrically noncondu
d in the center of the load carrying surface of the cavity containing enough w
h of the final cooking cycle there is as closeto 1 L of water remaining as po
. Initially, the water load shall be of siuich quantity as to enable completion
without necessitating replenishmentZAt no time during a cooking cycle shall
I L. If necessary, the water load_may be replenished at the completion of a
bpliances employing solid-staté.controls shall be tested until stabilized ten
a water load of 1 L.

ing conditions

mercial appliances

41.6.1.1 Th

microwave generating part of a commercial appliance is to be operated for

setting of any| timer followed by an off period not to exceed 10 s to simulate removal and 1
food. The cooking cycle is to be repeated until constant temperatures are attained.

sure specified
er, the built-in
will allow.

ctive container
ater so that at
ssible, but not
of a complete
the water load
cooking cycle.
peratures are

the maximum
eplacement of

41.6.2 Household appliances

41.6.2.1

The microwave generating part of a household appliance is to be operated continuously for a

period of 2 h, if a continuous operating feature is provided. If resetting a timer is necessary, the timer is to
be set for the maximum cooking cycle, reset after a timer off period of 30 s, and this cycle repeated until a
total cooking time of 2 h has been accumulated on the appliance.

Exception: An appliance relying upon an electronic timing circuit to turn the unit off after a prescribed time
period shall be operated continuously until temperatures stabilize, unless the electronic timing circuit has
been evaluated. The appliance shall be off only for the time necessary to replenish the water load. The
initial water load shall be of such quantity as to enable 1 h of continuous operation without necessitating
replenishment.
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41.6.2.2 The temperature test for a microwave cooking appliance employing a general-use attachment
plug receptacle is to be tested with the receptacle loaded resistively to the maximum current for the
receptacle configuration employed. If a provision is made to prevent energizing the receptacle during
microwave generation, separate tests are to be conducted in each operating mode.

41.6.3 Over-the-cooktop appliances

41.6.3.1 The test installation for an over-the-cooktop appliance is to be as described in 41.3.7.1.5 and
41.3.7.1.6. The test is to be conducted in each of the applicable conditions specified in 41.6.3.2 (a) — (e).
Wall temperatures surrounding the gas or electric range (or cooktop) need not be measured. All tests are

to be continued as specified in 41.6.1.1 and 41.6.2.1.

41.6.3.2 The
conditions:

a) Micr|
range
temper

b) Only
¢) Mic
operati

clean f

Except
41.3.7.

test for an over-the-cooktop appliance is to be conducted in each of the follow

bwave oven, vent hood fan, all range cooktop elements, and the range oven ¢

ature of 246°C (475°F).
microwave oven and vent-hood fan operating.

owave oven not operating, range cooktop elements*not operating, and Vv
ng. The specific range oven operating in the self«clean mode if it is provide
pature.

fon: This condition does not apply to the staiidard gas range or standard elect
P.1-41.3.7.3.6.

d) The
that is
cannot

conditions specified in (a), (b), and\(c), with the vent hood fan not operating.
provided to automatically energize a vent-hood fan shall be allowed to funct
turn the fan off while the microwave oven is energized because of an interloc

an aut

matic thermostat, the interlecking device or automatic thermostat withstands

intendgd operation without impaired performance while making and breaking the m
currenfl and rated voltage, and the thermostat complies with the requirements, includ
verificgtion, applicable te~appliance limit controls in the Standard for Temperature-|
-Regulating Equipment, UL 873, or with the requirements of operating type 2 action
Standdrd for Automatic Electrical Controls — Part 1: General Requirements, UL 607
Standgrd for Automatic Electrical Controls — Part 2-9: Particular Requirements for
Sensing Controls, UL 60730-2-9.

e) The [conditions specified in (a), (b), and (c) for each intended speed of the vent hoo

ng applicable

perating. The

pven is to be set in the bake mode with the center of the ovencmaintained at an average

ent hood fan
d with a self-

ric range. See

A thermostat
on if the user
King device or
100,000 c of
aximum rated
ng calibration
ndicating and
control in the
30-1, and the
Temperature

d fan.

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

41.6.4 Over-the-built-in wall oven

41.6.4.1

The test installation for a built-in microwave oven installed over a conventional built-in wall oven

is to be as described in 41.3.8.1 and 41.3.8.2. The test is to be conducted in each of the applicable
conditions specified in 41.6.4.2 (a) — (d). Wall temperatures surrounding the gas or electric wall oven need
not be measured. All tests are to be continued as specified in 41.6.1.1 and 41.6.2.1.

41.6.4.2 The test for a built-in microwave oven installed over a conventional built-in wall oven is to be
conducted in each of the following applicable conditions:
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a) Microwave oven and the wall oven operating. The wall oven is to be set in the bake mode with
the center of the oven maintained at an average temperature of 246°C (475°F).

b) Only microwave oven.

c) Microwave oven not operating. The specific wall oven operating in the self-clean mode if it is
provided with a self clean feature.

d) The conditions specified above in the ducted position and ductless position if the appliance is
intended for such operation.

41.6.5 All appliances

41.6.51 Ge
41.6.51.1 A
element oper,
element is po

41.6.5.1.2 A
the microwav
test with the
appliance shd

416.51.3 A
41.6.5.1.1 an

heral

microwave cooking appliance with a thermal element in the cavity, isito ha
hting at the same time, if simultaneous operation of the microwave-generatg
5sible.

microwave appliance with an integral thermal element, in‘which simultaneoy
b generator and thermal element is not possible, is to bé,subjected to a separa
thermal element energized at maximum heat until thermal equilibrium is
Il be tested with the load described in 41.5.1.

combination microwave and thermal cooking appliance other than thoss
1 41.6.5.1.2 where the microwave and thérmal cooking functions are separat

for example

simultaneous
manner of ins
with the Stang

41.6.5.14 H
operations sh
use, with cons

41.6.5.1.5 A
be shunted o
rugged, relial]
defeated if tog

h household microwave oven intended\for use over an electric range, is t
y with the range for 2 h, after thel€lectric range has attained thermal eq
tallation of the combination, and-the operation of the electric range, shall be
ard for Household Electric Ranges, UL 858.

or the tests of 41.6.1.1(—)41.6.5.1.3 the sequence of the microwave and th
all be representative,of the most severe condition that may be encountered d
ideration given to-themanufacturer's operating instructions.

temperaturesregulating thermostat or a temperature-regulating and -limiting t
ut of the <Circuit, unless the control has been shown, in accordance with Tal
le, and unlikely to be defeated by the user. The control is considered to be
Is arerequired to gain access to the control, or a positive stop is incorporated

e the thermal
r and thermal

s operation of
e temperature
attained. The

described in
e and distinct,
b be operated
uilibrium. The
in accordance

ermal cooking
uring intended

hermostat is to
le 59.1, to be
unlikely to be
n the control.

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

41.6.5.1.7 With reference to the test of 41.6.1.1, 41.6.2.1, and 41.6.5.1.2, thermal equilibrium is
considered to exist when three successive readings, taken at intervals of 10 percent of the previously
elapsed duration of the test indicate no change. No interval is to be shorter than 5 min.

41.6.5.2 Preheat operation

41.6.5.2.1 An appliance employing a thermal element shall be operated without load under maximum
thermal heating conditions for a period of 10 min, or the maximum time for preheat operation specified in
the instructions provided with the appliance, whichever is longer. At all times during the test the appliance
shall comply with 41.1.1. This test shall be conducted in addition to the tests described in 41.1.1 —
41.6.5.1.7, and may precede the test described in 41.6.5.1.1 — 41.6.5.1.4.
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41.7 Motors used with solid-state controls
41.7.1 In addition to the conditions described in 41.1.1 — 41.6.5.2.1, an appliance that includes a motor

that is intended for use with a solid-state control is to be operated under each of the following conditions:

a) At the intended speed resulting in maximum motor winding temperatures. If the control is such
that the motor speed may be continuously variable (that is, an infinite number of speeds), during
this test the motor is to be connected to the load side of a triac. The triac is to be provided with
associated circuitry allowing it to be triggered during each half-cycle of the ac input to the motor.

Speed

control is to be accomplished by varying the trigger points.

b) Connected and tested as described in (a) with an offset potential of 2 V dc applied to the ac

motor i

nutvoltaaa hyv g ctitahla method Tha offsat notentialmavihae-obtainad-byvus
HHH O Hta g8 y—a-Stitaue-Hetiioa—r HSO+POtehHtHaHay-—P0-0utaHReay-—tsS

ng a modified

speed
the pos
aretol
bias m
120 HZ
dc offs

c) With
be swit
This tg
resultin
manne
half-wa
the log
maxim
becom

control having routing diodes and dual triggering circuits to allow independent
itive and negative half-cycle triac triggering points. See Figure 41.6. The!trig
e adjusted so that a bias of 2 V dc is measured on the switched ac output wav
hy be measured by a dc voltmeter having a frequency damped response in the
. However, if the control has a maximum dc offset potential of lessthan 2 V,
bt potential of the control is to be used.

ched from sinusoidal to half-wave output after the mofor is operating at stead
st is to be conducted in the rotating direction, «f reversible, and speed ¢

adjustment of
jgering points
eform. The dc
range of 0 to
the maximum

the motor connected to an ac supply modified to produce(half-wave output. The supply is to

-state speed.
ontrol setting
to rotate in a

g in maximum motor winding temperatures. If the.motor shaft will not continug
I considered to be a possible normal condition-after the supply is switched fro
ve operation and such malfunction would.bé obvious to persons operating

Um temperature rises specified in Table 41.1. Prior to such time that suc
bs obvious to the user, temperature tequirements specified in Table 41.1 shall

sinusoidal to
e appliance,

h
ked rotor temperature requirements described in 41.7.2 shall be used :13tead of the

N malfunction
be applicable.
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Figure 41.6

Typical solid-state motor speed control with routing diodes for dc offset

41115

3,3 KQ

S3528

(120 v) 330 Q
4.7 KQ
(240 v)
1N4005
D,C, OFFSET
ADJUST
?i%7 50 KQ
0.01uF
(240
LOW SPEED ADJUST
I— 0.047uF
1MEG 0 I‘
500K 0 ’I
_1 o0,047uF
N SPEED | {120 V)
MAI 0.1
A ADJUST (24‘6FV)
o—T-
Circuit 1 is (connected
at points_ A and B to
produce«a*2 Volt DC offset
A Speed B
O ® Control
Supply Motor Voltmeter ©
Source
O

a Voltmeter caopable of
measuring DC offset
voltoges on a sine wave
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41.7.2

If the motor shaft does not rotate or rotates in a manner not considered to be normal after the

supply is switched from sinusoidal to half-wave operation as described in 41.7.1(c), the motor shall comply
with the 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 with the Standard
for Impedance Protected Motors, UL 1004-2; or

b) A thermally-protected motor shall comply with the Locked-Rotor Temperature Test requirements
in the Standard for Overheating Protection for Motors, UL 2111 or with the Standard for Thermally
Protected Motor, UL 1004-3, except that the temperatures measured during the initial cycle of the
thermal protector operation shall be disregarded.

41.7.3 Durin
described in 4

42 Surface
421

4211 An ag

indicated in T4

General

[emperature Tests

handles, knob

Exception: Th
professional c
appliance is m

Maximum ac

Table 42.1

j the tests described in 41.7.1 and 41.7.2, the appliance is to be installed.an
1.1.1 —41.6.5.2.1, but only motor winding temperatures are to be recorded,

pliance employing a thermal element, such as a resistive element, halogen d
for browning ¢r convection cooking, shall not attain temperatures_at specific points great
ble 42.1 and Table 42.2. The appliance is to be:completely assembled for thi
5, guards, and the like, mounted in place. See42:1.6.

b temperature of surfaces of a commercial use appliance that is intended o
boks and chefs in a commercial kitchen:may exceed the limits specified in Tal
arked in accordance with 71.1.5 and\72.3.

ceptable temperatures of'surfaces as measured by the probe illustrated i

 operated as

r quartz lamp
er than those
5 test, with all

nly for use by
ble 42.1, if the

n Figure 42.1

Surfaces 3 ft (914 mm) or less above

Surfaces more than 3 ft above floor

floor level level
°C (°F) °C (°F)
Bare or painted metal 67 (152) 84 (183)
Porcelain enamgl 71 (159) 88 (190)
Glass or cerami 78 (172) 95 (203)
Plastic® 83 (181) 100 (212)

NOTE — An appliance is to be installed in accordance with the manufacturer's instructions to determine which areas will be more
than 3 ft (914 mm) above the floor.

2 Includes plastic with a metal plating not more than 0.005-in (0.13-mm) thick; and metal with a plastic or vinyl covering not less
than 0.005-in thick.
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Table 42.2
Maximum acceptable temperatures of handles and knobs

Materials °C (°F)
Bare or painted metal 55 (131)
Glass 65 (149)
Plastic? 75 (167)

than 0.005-in th

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.

2 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

ick.

42.1.2 The
41.3.7.1.3-4

Bppliance is to be installed, connected, and loaded as described in 4132

1 -413.6.1,

1.3.7.1.6,and 42.4.1.1 —42.4.5.4. See 73.14 and 73.16.

42.1.3 Thes

42.1.4 Durin
41.5.1.

4215 Ana
regulating co
temperature 1
the surface te

42.1.6 The

applicable va
at a room tem
appliance em
the pointin th

upply voltage for the surface temperature test is to be as specified,in’40.2.1.

bpliance employing a resistance-type heating eleméntvis to be operated with th
htrol set to maintain the oven temperature at 204 +3°C (400 +5°F). If not p
pgulating control, the appliance is to be operated at full heating-element powe
mperatures are to be measured 1 h after an‘@ven temperature of 204 +3°C is g

emperature of a surface that may be*contacted by the user shall not be
ue specified in Table 42.1 or Table.42.2, unless otherwise specified. If the teg
perature of other than 25°C (773F), the results are to be corrected to that tem
ploys a thermostat that cycles/during the test, each surface temperature is to b
e thermostat cycle that results in maximum temperature of the surface.

42.2 Measurement of surfaces

4221 The
the door, and
contacted by

emperature of ‘any external surface, including the appliance exterior, the bot
any surface-adjacent to or surrounding a handle, knob, grip, or the like, th
the tip ofithe probe illustrated in Figure 42.1 shall not exceed the applicabl

limits in Tabl
positions re

o

p 42 1. Fhe test is to be repeated, as necessary, with the alcove walls a
Iting in maximum temperatures on all surfaces that may be exposed to

g the test the cavity of the microwave cooking appliance ‘is’to be loaded as specified in

e temperature
rovided with a
r. In any case,
ttained.

more than the
t is conducted
perature. If the
e measured at

om surface of
pat can be fully
e temperature
ranged in the
contact in any

installation configuration recommended by the manufacturer and with the back wall of the a

cove removed

and the other alcove wall arranged to result in maximum temperatures on the back surface of the
appliance (that is, the test is to be conducted with one side alcove wall in place, whichever configuration
represents the most severe condition).

Exception No. 1: Temperatures need not be measured on a surface that cannot be contacted after the
appliance is installed in accordance with the manufacturer's installation instructions (for example, an

external surfa

ce of a built-in appliance that is within the building structure).

Exception No. 2: Temperatures need not be measured on a surface protected from unintentional contact

(for example,

covered) by a knob, guard, or the like, but not a handle.

Exception No. 3: Temperatures need not be measured on a surface within 0.4 in (10.2 mm) of a
perforated or louvered oven cavity vent opening.
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Exception No. 4: For other than an under cabinet-mounted appliance, temperatures need not be
measured on the bottom of the appliance exterior.

Exception No. 5: For a built-in or wall-mounted appliance installed at the minimum height specified in the
installation instructions, surfaces higher than 5 ft (1.52 m) above the floor are exempt from the limits
specified.

Exception No. 6: Temperatures need not be measured on surfaces within 0.4 in (10.2 mm) of the gap
between the appliance door and its mating surface.

Figure 42.1

Temperature-measuring and accessibility probe

7/32 X 020 Copper Disc. No. 24 Ga. Rubber Insulated Thermocouple-Wire, _|
Type J Iron-Constantan, Silver Soldered at Ouler Face of Dis¢
11/16 Dia. X 3/4 Cork: ASTM P2117P Med. Grade Gasket Cork

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

Calibration Referenck Mark Scribed on Shaft

1/4 0.D. Stainless Stegl Tabing
1/4 Tubing Ferrule-Positioned 1o obtain 5 Ibs.

F Ref k .420 Dia. .045 Wire x 1.0 Spring, Ends/Flattened
orce ot Referencelor and Ground, Spring Rate; 20,32 Ibs, /in®
Tubg Adapter* 3/8 0.0 Aluminum

Iron-Constantan Plug* Wood File<Haridle

Q"@ o / ////ﬁ / i,

@ ° / 0000
l—11/64
Constantan 4-7/8 . ! 51/64
| **
6-3/8 ‘
10 i
13

*Dimensions shoyr| above are basedqon use of the (Al dimensions shown are in inches.) S g o<
following purchas vf parts: Marlin No\1060 Iron— i} s © - & Th L ouole Wi
Constanitan plug Morlin No, 1070)Tube Adapter (1/8 inch = 3.2mm) = grmogouple Wire

No. C420—O45—1J}00 Spring/(Associated Spring Corp.) (1 inch = 25.4mm) l=—1/16 GIG” on disc,

N - ™ - passed [through two
*This dimension Wil vary.sosthat 5 pound calibration 1 pound-force = 4.45N S > i
will align with Ferencoark on probe shaft. (1 pou ) %—“ o= holes i cork.

PA150
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42.2.2 The temperature of a rounded corner, decorative trim, or other external surface that cannot be
fully contacted by the tip of the probe is to be measured using thermocouples held in intimate contact with
the surface and the temperature limits specified in Table 42.1 applied.

42.2.3 With reference to 42.2.1, surfaces that can be fully contacted by the tip include corrugated,
dimpled, and similarly finished surfaces.

42.2.4 For each measurement, the probe is to be at the ambient temperature, and then is to be heated
for 15 s to approximately the temperature of the surface under consideration. The probe is then to be
applied to the surface under consideration with a force of 5 Ibf (22 N) for 10 s. The probe is to be moved
from the preheat position to the surface as quickly as possible, and is to be applied so that the tip will fully
contact the surface. The tip is considered to be the disc and the flat surface of the cork surrounding the
disc.

42.2.5 A sufface is to be clean when temperatures are measured.
42.3 Measurement of handles and knobs

42.3.1 The {femperature of a handle, knob, grip, or the like, shall not €xceed the maximyim acceptable

limits specifie
question. Ten

Exception: A

normal funct
subjected to t
42.4 Over-t
42.4.1

42411 An
described in

Geng¢ral

d in Table 42.2 when measured by thermocouples held in' intimate contact
peratures are to be measured at all points that may be\grasped during normal

handle, knob, grip, and the like, the touching of\which is not necessary or lif
pning and operation of the appliance, shall~\be considered as an exterio|
he requirements in 42.2.1—42.2.5 and Tabte42.1.

he-cooktop appliances

over-the-cooktop appliance is to be installed and tested over one of t
12.4.2.1 — 42.4.5.1.. The markings on the appliance determine which appl

chosen for th

appliance is t¢ be tested overthe’'widest range recommended.

42.4.2 Stan

e test as well as-the width of the range heat source. If a standard range

dard testgas range

42421 Th
temperature

standard test gas range to be used is to have an oven capable of maintaini

ith the part in
use.

ely during the
y surface and

he appliances
ance is to be
s chosen, the

ng an average

f204°C (400°F) at the center of the oven. The range is to have surface burner

s rated 10,000

Btu/h (2930 W) each when supplied with natural gas. The over-the-cooktop microwave oven is to be
installed over the widest range specified by the manufacturer. A range 30 in (762 mm) or less in width is to
have four surface burners. A range wider than 30 in is to have five surface burners as described in Figure
41.5.

42.4.2.2 A pan of water is to cover each of the surface burners. See 41.3.7.2.4 for description of pans.

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

42.4.3 Standard test electric range

42.4.3.1 The standard test electric range to be used is to have an oven capable of maintaining an
average temperature of 204°C (400°F) at the center of the oven cavity. An over-the-cooktop microwave
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oven is to be installed over the widest range specified by the manufacturer. A range less than 36-in (914-
mm) wide is to have four surface elements. If a standard test electric range 36 in or wider is to be used, it
is to have four surface elements, and a griddle. See 41.3.7.3.2 for a description of the surface elements.

42.4.3.2 A pan of water is to be placed on each of the elements. The pan is to be of aluminum and is to
have approximately vertical sides. The diameter of the bottom plane surface of the pan is to be no less
than the maximum diameter of the active part of the surface unit on which the pan is used, but no more
than 1in (25.4 mm) larger than that diameter.

42.4.3.3 The control for each element on which a pan of water is placed is to be set so that the average

power input is

833 W.

4244 Spec

42.4.4.1

If 4
ranges (or co<£<tops), the specific range or ranges are to be installed and operated as specifi

and 42.4.3.3.
cooktop empld

specified in th¢ Temperature Test section of the Standard for Household Eleetric Ranges, UL

42.4.5 Spec

42451 Ife
ranges (or coq

and positioned as specified in 42.4.2.2. The control for@ach burner is to be adjusted so t

input to the bu

a) 50 ¢
less, of

b) 1364
maxim

42.4.5.2 The
41.3.7.1.6. Th
Wall temperat
to be continue

42.45.3 The

fic range — electric

over-the-cooktop microwave oven is intended for use only with a spécific elg
the range cooktop surface elements are rated other than as specified in 41.3,
ys a grill, griddle, deep-fat fryer, or the like, the elements areto,be loaded an
fic range — gas

n over-the-cooktop microwave oven is intended-for use only with a specific
ktops), the range or ranges are to be operated using the pans of water noteg

rner is not less than:

ercent of the power output for a burher with a maximum output of 4096 Btu/

b Btu/h (400 W) plus one-sixth of the power output of the burner in Btu/h for a
Um output of more than 4096 Btu/h (1200 W).

test installation for,'an over-the-cooktop appliance is to be as described in 4
b test is to be ¢onducted in each of the applicable conditions specified in 42.4
ires surrounding the gas or electric range (or cooktop) need not be measured
H as specified in 41.6.1.1 and 41.6.2.1.

test for an over-the-cooktop appliance is to be conducted in each of the follow

conditions:

ctric range or
edin42.4.3.2
7.3.2, orif the
d adjusted as
858.

gas range or
in41.3.7.2.4
hat the power

n (1200 W) or

burner with a

1.3.7.1.5 and

1.5.3 (a) — (9)-
. All tests are

ng applicable

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

42.4.2.

1-42.4.3.3.
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e) The conditions specified in (a), (c), and (d) with the vent-hood fan not operating. A thermostat
that is provided to automatically energize a vent-hood fan shall be allowed to function if the user
cannot turn the fan off while the microwave oven is energized because of an interlocking device or
an automatic thermostat, the interlocking device or automatic thermostat withstands 100,000 c of
intended operation without impaired performance while making and breaking the maximum rated
current and rated voltage, and the thermostat complies with the requirements, including calibration
verification, applicable to appliance limit controls in the Standard for Temperature-Indicating and
-Regulating Equipment, UL 873 or with the requirements of operating type 2 action control in the
Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and the
Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature

Sensing Controls, UL 60730-2-9.

f) The penditions-spesified-in{al—+e)and{d)-oreach-intended-speed-of-the-vent-heed fan.
g) Theg conditions specified above in the ducted position and ductless position.iftHe appliance is
intendgd for such operation.

42.4.5.4 The¢ maximum temperature rises specified in Table 41.1 shall not be-applied to th

the range coo

ktop elements, and the underside of the over-the-cooktop microwave cooking

e range oven,
bppliance.

43 Insulatign Resistance and Leakage Current Test as a Result'of-Moisture
43.1 A micrpwave 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 haying a relative
humidity of 84 £5 percent at a temperature of 32 £2°C (90 £4°F). After the conditioning:
a) A pprtable, stationary, or fixed cord-connected appliance rated 120, 208, or 240 \{ nominal shall
comply with the requirement in 38.1 in a repeat leakage-current test. The test shall bg discontinued
when {he leakage current stabilizes.
b) An [appliance other than mentiored in (a) shall have an insulation resistance of not less than
50,000 ohms between live parts.;and interconnected dead metal parts.
43.2 Usually, insulation resistance is to be measured by means of a voltmeter having an internal

resistance of

B0,000 ohms and(using a circuit rated 250 V dc.

44 Dielectric Voltage-Withstand Test

441

General

4411 Thei

aiflatioan anA anaoainae AF o i arA oy A lana-apnphianecechallwithotandaitb
ISuratoTT ana- SpacntgsS ora i holrowave COURTT g appPmantCC—STraT Wit iStar o vt T

ut breakdown

for a period of 1 min the application of the test potential described in 44.2.1.1, 44.2.1.2, or 44.2.1.3 —
44.2.3.1 and 44.3.1 — 44.3.5 with the appliance in a well-heated condition.

44.1.2 Where a separate source is employed to supply the required test potential, the source is to have
capacity to maintain the potential indicated, except in the case of breakdown. The test potential is to be
increased from zero, until the prescribed test potential is reached or until breakdown occurs. The increase
in the test potential is to be at a substantially uniform rate as rapid as is consistent with correct indication of
its value by a voltmeter.

44.1.3 Breakdown will usually be indicated by the tripping of an overload protector in the test equipment,
but an abrupt decrease or retarded advance of the voltmeter reading could also be indicative of insulation
breakdown. Particular attention is to be paid to high-impedance circuits in the appliance to detect any
breakdowns resulting in risk of fire, electric shock, injury to persons, or excessive radiation emission.
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44.1.4 During the test, a sufficient number of switching components (triacs, relay contacts, and the like)
are to be closed or electrically bypassed such that all primary circuits are subjected to the dielectric
potential.

44.2 Primary circuits

44.21 General

44.2.1.1 An essentially sinusoidal potential with a frequency of 60 Hz is to be applied between live parts
conductively connected to the supply circuit and dead metal parts, and across each capacitor, winding
separation, or other insulation in the primary circuit that is required because of risk of an electric shock or,
if short-circuited, would involve a risk of fire either directly or indirectly. The test potential is to be as
specified in Taple 44.1.

Table 44.1
Potentials for dielectric voltage-withstand tests

Method Rating of appliance, V Test potential, V
Quadrature? or With appliance not energized 0-250 1000
251-600 1000 + 4V°
Single-phase® 0-250 1000 + |/°
251~600 1000 + Jv°

@ The quadraturg method is described in 44.2.2.1.

bV is the voltagq determined in accordance with 40.2.1.

¢ The single-phake method is described in 44.2.3.1.

44212 An
or current-car
secondary cir
secondary wir
based on the
potential is to
circuit voltage
than 600V, as

essentially sinusoidal potential with a frequency of 60 Hz is to be applied bet
ying parts of the primary.or’power-supply circuit and live or current-carryin
cuit of an isolating transformer. An isolating transformer is one where the
dings are not conductively connected. The test potential is to be as indicats
highest voltage involved, when the secondary circuit voltage is 600 V or |
be as indicated in-Table 44.2, based on the highest voltage involved, when

applied with'respect to ground.

ween any live
j parts of the

primary and
din 44.2.1.1,
ess. The test
he secondary

is more than'600 V. The secondary circuit voltage of the magnetron heater cifcuit is greater

Table 44.2
Potentials fe = i are greater
than 600 V
Maximum peak voltage (E) in circuit? Test potential (V — peak)
0-1000V 3E (500 V minimum)
over 1000 V 1.25 E plus 1750

& Voltage measured with the appliance under the test conditions described in the temperature test.

44.2.1.3 Each power transformer where the secondary circuit voltage is greater than 600 V shall operate
without breakdown while the potential indicated in Table 44.2 is induced for 1 min in the secondary
winding. One side of the primary is to be grounded, as in the normally grounded side of the secondary.
This test may be combined with the test for 44.3.
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44.2.1.4 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.

44.2.1.5 Primary- and secondary-circuit wiring connected to a transformer is to be disconnected for the
test mentioned in 44.2.1.3, if the transformer is to be tested separately.

44.2.2 Quadrature method

44221 QUADRATURE METHOD - As an alternate to the requirement in 44.1.4, the appliance may be
tested using the quadrature method. The appliance is to be connected to a test circuit as illustrated in
Figure 44.1 and energized at rated voltage as described in 40.2.1. At stabilized temperature, the dielectric
withstand test potential specified in Table 44.1 is to be applied in quadrature. After 45 s, the appliance is to
be de-energiged — switch S1 in Figure 44.1 is to be opened — and the test potential is to be|applied for an
additional 15 §.

Figure 44.1

Typical circuit diagram for quadrature dielectri¢-test

A—C {
DIELECTRIC ©
TESTER © \
CHASSIS
TEST < GROUND
O POTENTIAL AN
APPLIANCE
TRANSH UThéDSETR
@
TH
PH
Su .
VARIABLE
TRANSFORMER

SCO567A E
44.2.3 Single-phase method

44231 SINGLE-PHASE METHOD - If a 3-phase source of supply is not available, and if it is
agreeable to those concerned, the single-phase test may be conducted instead of the test described in
44.2.2.1. The appliance is to be energized at rated voltage as described in 40.2.1. At stabilized
temperatures, the test potential specified in Table 44.1 from a single-phase source of supply is to be
applied. After 45 s, the appliance is to be de-energized and the application of the test potential is to be
continued for an additional 15 s.
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44.3 Secondary circuits

4431 The test potential indicated in Table 44.2 is to be applied between secondary circuits and
grounded metal, between secondary parts of opposite polarity, and between different secondary circuits.
See 30.3.

Exception: Energy limiting secondary circuits as described in Secondary Circuits, Section 32, need only be
tested between different secondary circuits.

44.3.2 A dc source is to be used for a dc circuit. A sinusoidal voltage is to be used for an ac circuit. For a
circuit that has a composite (ac plus dc) peak potential, either an equivalent waveshape potential is to be
used or a sinusoidal potential is to be used that has a peak value equal to the composite test peak

potential. The|
components.
referenced to

443.3 Fora
be the opposit|

44.3.4 All lamps and tubes are to be removed, and automatic regulating devices are td

inoperative, if
the various p(
resistors, elec
common retur

44.3.5
frequency sup

a) The
b) Opp
c) Secq

d) Prin

If a test is neq
can be accom

Figure 44.2 illustrates typical circuit connections using the appliance transformer 3

e test voltages may be obtained using the appliance transformer or tran
If the appliance transformers are employed, the variable frequency. sug
Chassis ground.

e polarity test, that is, the grounded side of the secondary is toremain grounde]

necessary to carry out the test. All selector or otheroperating switches are t
ssible operating positions in order that these patts“are in the circuit under
frolytic capacitors, transistors, and other power.;consuming devices may be
h side of the circuit, if necessary to conduct the'test.

ply to combine tests. The circuit shown,combines:
transformer induced voltage between primary and secondary windings,
bsite polarity for both magnetron secondary circuits,

ndaries to grounded.metal, and

ded between an additional secondary winding and the magnetron secondar|
plished-by grounding that secondary in order to indicate breakdown.

sformers and
ply is to be

grounded secondary circuit, the test between grounded metal and’the secondary circuit is to

d.

be rendered
b be tested in
test. Bleeder
bpened at the

nd a variable

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

y circuits, this
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Figure 44.2
Typical microwave oven circuit
TYPICAL MICROWAVE OVEN CIRCUIT
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44.3.6 In the testing of a power transformer as specified in 44.2.1.5, a high-voltage rectifier and capacitor
may be substituted for the rectifier and capacitor of the appliance if necessary to obtain the appropriate
test potentials. In the testing of secondary circuits, the high-voltage rectifier and capacitor of the appliance
shall remain in the circuit as intended.

45 Door Assembly Tests

45.1 Door operation

45.1.1 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/cm? at any point 5 cm or more from the external surface of the enclosure when subjected

to the test in
shall remain in

451.2 Tode
described in 4]
39.5.3 after e
screen barrier|
may be used f{
the sequence
sample, the tg
continued unti

45.1.3 When
different insta
manufacturer,

Microwave Radiation Emission Test, Section 39, with all interlocks in the eir
tact and in place after each applicable test.

ermine compliance with 45.1.1, a complete sample is to be subjectedto the aj
b.2.1 — 45.5.7 and the microwave radiation emitted then measured, as describ
ch procedure. Following the appropriate series of impact tests, on inner and
5 and door seals, the appliance shall be examined for compliance with 5.9. A
or each procedure or the same sample may be used with_the applicable tests
given. If an unacceptable result occurs on any subsegquient test after the first t
st is to be repeated on a new sample and if the re€sults are acceptable, the

all the required tests have been completed or anether unacceptable result ocqg

applying the requirements of 45.3.1 and.45¢4.1 consideration is to be given t
lation arrangements (counter-top supported, built-in, and the like), recomm
upon the maximum force that can be applied to the door without tilting the app

45.2 All doors

45.2.1 Starti

g at a point midway betwéen the fully open and closed position, the door is t¢

its fully open p
closed positio

osition by means of a force equal to 1.5 times the force necessary to open thg
, 15 Ibf (66 N) minimum, applied to the inside surface of a hinged door at a p

mm) from the ffree edge, or to.the)handle of a sliding door in the direction of intended travel
operation is to|be performed ten times on a household appliance and 50 times on a commerg

45.2.2 Starting at a point midway between the fully open and closed position, the door is td
its fully closed|position by means of a force equal to two times the force necessary to close
fully closed a

tuit. The door

plicable tests
ed in 39.2.1 —
outer viewing
A new sample
performed in
pst on a given
beries of tests
urs.

p the effect of
ended by the
iance.

be moved to
door from its
pint 1 in (25.4
The opening
ial appliance.

be moved to
the door to its
inged door at

latched position, 20 Ibf (89 N) minimum, applied to the outside surface of a |

tended travel.

a point 1in (2
The closing operation is to be performed ten times on a household appliance and 50 times on a
commercial appliance.

45.2.3 In performing the tests described in 45.2.1 and 45.2.2 the force for opening and closing the door
is to be obtained by means of a spring scale or equivalent having a spring constant of 6 Ibf/in (1.05 N/mm).
The force is to be applied to the designated location on the door with a restraining force applied opposite
and collinear with the actuating force. The restraining force is then removed to allow the door to complete
its opening or closing by means of the spring-applied impulse.

45.3 Side-hinged doors

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


https://ulnorm.com/api/?name=UL 923 2024.pdf

MAY 2, 2024 UL 923 93

whichever is smaller, supported at the free edge of the door. The opening and closing operation is to be
performed five times for a household appliance and ten times for a commercial appliance.

45.4 Bottom-hinged doors

45.4.1 A bottom-hinged door of a counter- or table-supported appliance is to be subjected for 15 min to a
force of 50 Ibf (222 N) or the maximum force that can be applied without tilting the appliance, whichever is
smaller, applied to the inside surface of the open door at a point 1 in (25.4 mm) from the free edge. For a
floor-supported household appliance, the applied force is to be 100 Ibf (445 N) or the maximum weight the
appliance can support without tilting, whichever is smaller. For a floor-supported commercial appliance the
applied force is to be 150 Ibf (667 N) or the maximum force that can be applied without tilting, whichever is
smaller.

4542 A boltom-hinged door is to be closed as far as possible with a 3/8-in (9.5-mm)-diamgter hardwood

dowel placed
the oven cav
closing force

between the lower inside surface of the door and the mating surface of|the er
ty. The dowel is to be oriented in the position that will cause the most adve
s to be 20 Ibf (89 N) for a household oven and 30 Ibf (133 N) for axcommercial

closure below
se effect. The
oven and is to

be applied to the door handle for 5 s.

45.5 Impact tests

45.5.1 The ipside surface of a bottom-hinged door is to be subjected to five impacts as indicated below.
a) Twq impacts are to be applied to the central area‘of-the door on any viewing scregn and barrier,
if prov|ded. The impact applied is to be 2 ft-Ibf for gach ft* (2.7 J for each 0.0283 m?) pf usable oven
space(calculated to the nearest 1/2 ft* (0.0142 m?).
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-Ibf (2.7 J).

45.5.2 For a door incorporating a viewing-screen assembly, three impacts of 2 ft-Ibf (2.f J) are to be

made to the o

45.5.3 For g
viewing-screg

utside surface of the assembly with the door closed.

side hinged doorthree impacts of 2 ft-Ibf (2.7 J) are to be made to the inside
n assembly (if provided), and three impacts are to be made to the inside surfa

that form the microwave radiation seal, with the door open.

45.5.4 The mating surface of the door seal of a sliding, side, or bottom hinged door that

body is to be

subjected to three impacts of 2 ft-Ibf (2.7 J).

surface of the
tes of the door

s on the oven

4555 The impact is to be obtained by means of a steel ball, 2 in (50.8 mm) in diameter, weighing
approximately 1.18 Ib (535 g).

45.5.6 The impact applied to a vertical surface is to be obtained from a solid, smooth steel sphere as
described in 45.5.5. The sphere is to be suspended by a cord and allowed to fall as a pendulum through a
distance required to strike the surface with the specified impact. The appliance is placed so that the
surface tested is vertical and in the same vertical plane as the point of support of the pendulum.

45.5.7 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.
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46 Glass Control Panel Test

46.1 A glass control panel that serves as part of the enclosure of live parts shall comply with the impact
test described in 46.2.

46.2 Three samples of the glass control panel are each to withstand an impact of 5 ft-Ibf (6.8 J) without
any breakage that would expose live parts. Exposure of live parts is to be determined by applying the
requirements in 6.1 — 6.6. The impact is to be applied by means of a solid, smooth, steel sphere 2 in (50.8
mm) in diameter, weighing 1.18 Ib (535 g). For horizontal enclosure surfaces, the sphere is to fall freely
from rest through a vertical distance of 51 in (1.3 m). For vertical surfaces, the sphere may be swung as a
pendulum from rest through a vertical distance of 51 in (1.3 m).

46.3 An adhegsive system that (for example, adhesive backed tape or film) is relied upon.ta preserve the
integrity of a [glass part under the test conditions of 46.2 shall not be adversely affectgd by thermal
conditioning.

part or subassembly employing the adhesive system in an air circulating oven for 30 days maintained at a
temperature im accordance with Table 46.1. Following the conditioning period, the samples are to be
installed on th¢ overall appliance and subjected to the impact test described in 46.2.

46.4 Compli%nce with the requirement of 46.3 is determined by placing threé samples of the enclosure

Table 46.1
Test temperature for thermal.conditioning

Maximpim adhesive operating temperature Oven temperature

°C (°F) °C (1P
Less th@n 40 (104) No conditioning required

60| (140) 100 (212)

70 (158), 105 (21)

80) (126) 112 (234)

47 Metal Englosure Impact-Test
47.1 A metallenclosure part shall comply with the tests outlined in 47.2 — 47.5.

47.2 A metallenclosure part shall withstand the ball impact, with the appliance restrained, ag described in
47.3 without ogeurrence of any one of the following conditions:

a) Making live parts accessible to contact with the articulate probe, see 6.1 and 6.2.

b) Producing any other condition that results in damage of the enclosure so as to adversely affect
the function of any safety or constructional feature, such as thermostats, overload protective
devices or strain relief.

c) Producing other conditions so that the appliance does not comply with the dielectric voltage
withstand requirements in Dielectric Voltage-Withstand Test, Section 44 after being subjected to
the impact.

47.3 Each of three samples of the appliance is to be subjected to one impact. This impact is to be
imparted by dropping or swinging a 2-in (50.8-mm) diameter steel sphere, weighing 1.18 Ib (0.535 kg) from
a height that will produce an impact of 1.5 ft-Ibf (2.03 N-m). The sample is to be rigidly supported and the
impact is to be made perpendicular to the most vulnerable spots on the appliance enclosure that are
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exposed to a blow during intended use. A different spot on the enclosure is to be selected for each impact.

Refer to Figure 47.2 with respect to the ball drop impact test and to Figure 47.3 for the ball pendulum
impact test.

Exception: If the manufacturer elects, fewer than three samples may be used for the test in accordance
with Figure 47.1 wherein each series consists of one impact. The overall performance is acceptable upon
completion of any one of the procedures represented in Figure 47.1.

Figure 47.1

Procedure for impact test

Sample Number

Series
Num—
ber 1T 2 3 12 3 12 3 127 3
1 A N N A N N A N N ‘X N N
2 A N N A N N WA N U A N
3 iNN U AN il\l u A
Arrows indicate seguence of test procedure
A — Acceptable results from drop
U — Unacceptable results from drop
N —No test necessary

SA1162
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Figure 47.2
Ball drop impact test
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Figure 47.3

Ball pendulum impact test
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ference to Figure 47.2 and Eigure 47.3, the "H" designation represents the v
List travel to produce the desired impact. For the pendulum impact, the spher
le when the string is in the vertical position. The supporting surface is to be 3

crete or an equivalent nonresilient backing surface may be used.

pporting surface mentioned in 47.4 is to consist of a layer of tongue-and-groo
vo layers®©f-3/4-in (18-mm) thick plywood. The oak flooring is to be nominally
3/4 by2-1/4 in — 18 by 57 mm). The assembly is to rest on a concrete floor o
irface.

rtical distance
e is to contact
s described in

king surface for theypendulum impact is to consist of 3/4-in (18-mm) plywood over a rigid

e oak flooring
3/4 in by 2-1/4
an equivalent

48

48.1

48.1.1

Interlock System Endurance Test

General

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.
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c) Radiation emission shall not exceed 5 mW/cm? at any point 5 cm or more from the external
surface of the enclosure.

48.1.2 Compliance with the requirement in 48.1.1 is to be determined by subjecting two complete
samples of the appliance to the test described in 48.2.1 — 48.4.2. Following the test, all samples shall be
subjected to the tests in Interlock Monitor Circuit Test, Section 49.

48.2 Appliance connections

48.2.1 The appliance is to be connected to a voltage source as prescribed in 40.2.1 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 exte
order to bypas
The external ¢

nally operated switches wired in parallel with the interlock switches) may.b
s each door interlock while microwave radiation emission measurements |are
pntrols are not to affect nor take part in the operation of the appliance inany ot

e provided in
being taken.
her way.

48.3 Test equipment

48.3.1 The rpicrowave cooking appliance door is to be cycled by an automatic device aftached to the
door handle or in the operating area of the door handle. The door closure force is to be predetermined so
as to simulatg intended operation. In no case is the cycling mechanism to apply a closure|force greater
than 20 Ibf (89 N) unless agreed to by the manufacturer. The dgor’is to be swung open fr¢m the closed
position to any angle within 135 degrees to 180 degrees, or to.within 10 degrees, of its mgximum travel,
whichever is the smaller angle. A sliding door shall be opened'to within 1 in (25.4 mm) of its {ull travel. The
cycling rate is [not specified, but there shall be sufficient.ondime to permit generation of micrpwave energy

that may be delayed by warm-up time of the magnetron, a time delay circuit, and so forth. To facilitate

automated tesfting, the two action door opening requirement of 36A.1 may be disabled.

48.4 Operat|ng sequence

48.4.1 The appliance shall be operated;in accordance with the following sequence:
a) An ipitial microwave radiation emission measurement is to be made as described|in Microwave
Radiation Emission Test{ Section 39.
b) A fresh coating.of\corn oil is then to be applied to all door sealing surfaces and| a microwave
absorbjng load _(sueh as a dry brick load) is to be placed and maintained in the oven cavity. The
appliarce is to'\be energized and the door operated for 10,000 c of operation.
c) Follpwing the 10,000 c of operation, the cycling load is to be removed. Microwave radiation
€MmisSioIT TMEasSurements—are to be made as describedim 3921+ —395-3—Amicrowave 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.

48.4.2 Constructions employing a cooking mode other than by microwave radiation (such as resistance-
type heating element, quartz and/or halogen lamps), and that subject the interlock switching components
to a higher current load during the auxiliary cooking mode(s) than during microwave cooking are to have
two additional samples subjected to a second door interlock endurance test, as described in this section,
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consisting of 100,000 c for a household appliance and 200,000 ¢ for a commercial appliance, with the
appliance operating in the auxiliary cooking mode that results in the greatest current through the door
interlock components. In such cases, it is not necessary to measure microwave radiation after every
10,000 c of operation, nor to coat the surfaces with oil. The appliance need not be operated until thermal
stabilization. Microwave radiation is to be measured at the start of the test and at the conclusion of the
test. The samples are to comply with the criteria described in 48.1.1.

Exception: The endurance test on the door interlock system switching components (interlocks and
interlock monitor) in the auxiliary cooking mode may be conducted separate from the appliance as
described in 48.4.3.

48.4.3 With respect to the Exception to 48.4.2, the endurance test on the interlock system switching
components and switch mounting assembly in the auxiliary cooking mode may be condycted separate

from the appl
current, powe
of actual use.

a) The
placed
tempe

b) The
tempe

c) The
the mi
48.2.1

d) The
Sectio

49 Interlock

49.1  An intg
energy in the

ance provided that the test is conducted using a power supply and test load V
r factor, and inrush characteristics and the switches are actuated with-forces
In such cases, the test shall be conducted in the following sequence:

interlock and interlock monitor devices, together with their mounting bracks
for 300 h in a forced-draft air circulating oven maintained at\the maximum {
rature attained during the test in Temperature Test, Section41.

switching devices, together with their mounting bracket(s), are to be allowed t
Fature and then be subjected to the specified number of endurance test cycles.

switching devices, together with their mounting-bracket(s), are to be installed
crowave oven and the microwave radiation@€mission measured as described
and Microwave Radiation Test, Section 39:

microwave oven samples are to be subjected to the test in Interlock Monit
n49.

t Monitor Circuit Test

rlock monitor circuit\shall render the microwave oven incapable of generat
event the designated primary or secondary door interlock(s) being monit

perform its infended function._An interlock monitor circuit incorporated in a microwave coo

shall, in addif
persons, or e

49.2 Two co

ion, operate-in’its intended manner without creating a risk of fire, electric s
cessive-radiation emission.

mplete samples of the appliance that have undergone the door endurance tes

vith equivalent
representative

t(s), are to be
witch ambient

o cool to room

in samples of
in 48.1.1 and

br Circuit Test,

ng microwave
bred does not
King appliance
hock, injury to

ts described in

48.1.1-48.4,

1 are to be tested in accordance with 49.3 —49.7.

49.3 For an appliance incorporating a monitor circuit of the crowbar type, and rated 20 A or less, the
supply circuit is to deliver at least 1000 A. For an appliance incorporating a crowbar-type circuit and rated
at more than 20 A, the supply circuit is to deliver 5000 A.

49.4 The appliance is to be connected to a voltage supply and employ a water load as specified in 40.2.1
and 39.3.1. A fuse rated 3 A, other than the time-delay type, is to be connected in series with the
grounding conductor of the appliance.

49.5 A test shall be performed consisting of mechanically defeating the number of door interlock
switches necessary to cause the monitor circuit to function. With the oven energized, and generating
microwave energy, the door is to be opened. The procedure is to be repeated three times for each sample.
Any thermal or overcurrent device requiring replacement or resetting as the result of performing in its
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intended manner shall be serviced in accordance with the manufacturer's service instructions, prior to

repeating the t

est procedure.

49.6 Following the three operations of the monitor circuit, the appliance circuitry is to be checked for
electrical continuity and subjected to the applicable primary circuit dielectric voltage-withstand test,
described in 44.2.1.3 -44.2.3.1.

49.7 The performance of a monitor circuit is acceptable if:

a) The grounding fuse is not opened;

b) The dielectric voltage-withstand test is completed without breakdown;

c) The

d) Wit

instrucfions, microwave radiation emission shall not exceed 5 mW/cm? at,dny point

from th
Emissi

Exception: Th
considered ac|

49.8 The m4

circuit due to impressed overloads is considered acceptable provided that:

a) The
person
the mig

b) Thsg
replace

c) Eac
76.10.

50 Mechani

50.1 If the n
element — affe

Continuity check indicates that all circuitry is still functional; and

n the appliance restored to operation in accordance with the manufact

e external surface of the enclosure when tested in accordancelwith Microw
bn Test, Section 39.

e intended operation of a fuse or similar one-time device that is part of the
ceptable.

Ifunction (such as welding) of switching components of the interlock syste

malfunction of such components does not introduce a risk of fire, electric s
5, or excessive radiation emission and*a nonuser serviceable overcurrent d
rowave generating portion of the circuit;

serviceman instructions clearly state that the specific components invo
d; and

n component, or component package, is provided with a marking as describg

cal Endurance -Test

ormaloperation of a movable part of an appliance — for example, a mova
cts.mechanically the electrical wiring or other live parts, the movable part shal

endurance tes

t as)described in 50.2. There shall be no electrical or mechanical malfunction d

!

irer's service
5 cm or more
ave Radiation

b appliance is

m or monitor

ock, injury to
vice disables

ved must be

d in 76.9 and

ble browning
withstand an
f the movable

part or wiring and, after the test, the appliance shall comply with Dielectric Voltage-Withstan

Test, Section

44, and the grounding continuity requirements in 31.12 and 31.13 if grounding of the part is required.

50.2 To determine if an appliance complies with 50.1, a mechanical arrangement is to be employed to
operate the movable member in the intended manner at the rate of approximately 12 ¢ of operation per
minute. The movable member is to be so operated that during each cycle it will reach the actual limits of
travel in both directions. Ordinarily, the endurance test will consist of 10,000 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.
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51 Moisture Conditioning Test

51.1 To determine compliance with Exception No. 6 to 16.1.11, a microwave cooking appliance is to be
tested as described in 51.2 and 51.3.

51.2 A microwave cooking appliance is to be operated continuously in the cooking mode that results in
the maximum microwave power for 30 min with a 1000 mL water load in the oven cavity. At the end of the
30 min, the appliance is to be turned completely off for 15 min. During the off period, the water load is to be
replenished. This procedure is to be repeated until a total of ten operating cycles have been completed.
Leakage current or insulation resistance measurements and dielectric voltage-withstand tests are to be

performed as

a)A

b) An
50,00(

follows:

cprd-connected appliance rate )

Ed ted llance rated 120, 208, or 240 V nominal shall comply wilh
requirgments in 38.1. The leakage current is to be measured during each operating’c

appliance, other than mentioned in (a), is to have an insulation resistance o
ohms between live parts and interconnected dead metal parts. The-insulatio

to be measured at the completion of the final cycle.

c) At the completion of the final cycle, following the leakagekcufrent or insulat

measyrements, an appliance shall comply with Dielectric Voltage-Withstand Test, Se
51.3 The supply voltage for the moisture conditioning test is to‘he as specified in 40.2.1.
52 Spill Test
521 A micrpwave cooking appliance that employs electrical components or internal

beneath open
test shall the

ings in the oven cavity shall be subjetted to the test specified in 52.2. At no t
eakage current to ground exceed.5 mA. Following the test, the appliance shal

specified dielgctric potential.

52.2 An apj
conductor sh{

liance is to be connected)to a source of supply as specified in 40.2.1, and
Il be open-circuited at the supply. At all times during the test, the leakage curre

dead metal p

rts and ground istopé monitored through a resistor rated 500 ohms connects

dead metal parts and ground; and the maximum value is to be recorded. A water load co
mL of tap water initially at 20°C (68°F), and contained in a low form 600 mL glass beaker is

the center of

approximately
cavity. See 5]
appliance is t

1 percent'by weight dissolved NaCl is to be poured at random over the bottg
.3. Therappliance is then to be operated at full microwave power for a period
nenmte’remain connected to the source of supply and leakage current is to be 1

the applicable
ycle.

not less than
n resistance is

on resistance
ction 44.

wiring located
me during the
withstand the

the grounding
nt between all
d between the
nsisting of 275
o be placed in

he load-carrying surface of the oven cavity. A solution of 500 mL of distilled water containing

m of the oven
of 5 min. The
nonitored for a

Thao on thicetad -tao-o dialacte oo haotaond tact

period of 7 h.
with 44.2.

nhane. i thaon hao ot etrio vunliana it
e apPpPIancCTo e (U DT SUDJCCICUTO a—TUiCIC o v OaygCwitn otaria—tC St

in accordance

Exception: The test may be terminated after 5 min of operation at full microwave power if the appliance
does not employ any seal or gasket constructed of a material that is susceptible to moisture penetration, or
if the construction of the appliance is such that moisture is precluded from contacting the live parts or
internal wiring located below the oven cavity. In such cases, the test in accordance with 44.2 is to be
conducted immediately following the 5 min of operation.

52.3 For appliances with a tray or other receptacle for collecting spilled liquid, the capacity of the
receptacle is to be measured and the test is to be conducted by pouring a quantity of the salt water
solution equal to the capacity of the receptacle plus 500 mL into the receptacle, causing it to overflow.
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53 Spill Test for Horizontally-Mounted Openings

53.1 A countertop microwave cooking appliance that employs electrical components or internal wiring
located beneath openings in the top of the enclosure shall be subjected to the test specified in 53.2. At no
time during the test shall the leakage current to ground exceed 5 mA. Following the test, the appliance
shall withstand the specified dielectric potential.

53.2 The appliance is to be connected to a source of supply as specified in 40.2.1, and the grounding
conductor shall be open-circuited at the supply. At all times during the test, the leakage current between all
dead metal parts and ground is to be monitored through a resistor rated 500 ohms connected between the
dead metal parts and ground, and the maximum value is to be recorded. A water load consisting of 275
mL of tap water initially at 20°C (68°F), and contained in a low form 600 mL glass beaker is to be placed in

the center of t
approximately

1 percent by weight dissolved NaCl is to be poured at random over the to

directed into the openings. The appliance is then to be operated at full microwave power fo

min. The app
monitored for
accordance w

Exception: Th
does not emp
if the construg
internal wiring
accordance w.

iance is then to remain connected to the source of supply and leakage cu
h period of 7 h. The appliance is then to be subjected to a dielectric voltage-wit
th 44.2.

b test may be terminated after 5 min of operation at full microwave power if
by any seal or gasket constructed of a material that is.Susceptible to moisture [
tion of the appliance is such that moisture is precluded from contacting the

located below the oven cavity. In such cases, ‘the dielectric voltage-with
th 44.2 is to be conducted immediately followihg_the 5 min of operation.

he load-carrying surface of the oven cavity. A solution of 350 mL of distilled wdter containing

p of the oven
a period of 5
rrent is to be
hstand test, in

the appliance
enetration, or
e live parts or
stand test in

54 Abnormg3l Operation Tests
541 Generdl

54.1.1 Operation of a microwave cookingappliance under any abnormal conditions specifi
54.5.2 shall ngt result in:

edin 54.1.2 —

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

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

c) An €
point §
Radiati

W/cm? at any
to Microwave

quivalent/plane-wave power density of microwave radiation in excess of 5 m
cm orn more from the external surface of the enclosure when subjected
on Emission Test, Section 39, with all interlocks in the circuit. See 54.4.7.

54.1.2 Comptiance withr54—t-ts determined by subjecting = Tepresentative sampteof the complete
appliance to the test conditions described in 54.2.1 — 54.5.2. During these tests the appliance is to be
installed in accordance with 41.3.1.1 — 41.3.6.1, as applicable, except that an appliance intended to rest
on a horizontal surface, such as a floor, counter top, or shelf, is to be supported on a softwood surface
covered by a double layer of tissue paper.

54.2 Appliance connections

54.2.1 The appliance shall be connected to a voltage supply source as indicated in 40.2.1, and the water
load described in 41.5.1 used, unless otherwise specified. The supply circuit for the appliance is to be
provided with a time-delay fuse of the maximum rating for the branch circuit to which the appliance can
properly be connected. A fuse rated 3 A, other than the time-delay type, is to be connected in series with
the grounding conductor of the appliance.
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54.3 Appliance configuration

54.3.1 Any barriers, shields, covers, and the like, that may be removed or opened without the use of
tools, or that are user serviceable, shall be removed or positioned in such a way as to create the most
severe condition that may occur during actual usage.

54.3.2 An appliance that may be installed in built-in, wall-mounted, under-cabinet or similar
configurations; or may be operated above or adjacent to another heating appliance, shall be operated in
the installation or configuration, of those described in Temperature Test, Section 41, and recommended by

the manufacturer, which represents the worst-case installation for each abnormal condition.

54.4 Test duration

54.41 Unle
continued for
If during or at
condition of fi
like), the test
that can oper
cooking cycle|

Exception: An
operate cont
obtained, whi

54.4.2 Micrg
conditions in
be permitted f

54.4.3 With
order to rend
However, su(
abnormal ope

54.4.4 Abno
a) Any

b) The

5s ultimate results are obtained (such as an open circuit) in less timethe t
at least 1 h, or for the maximum setting of any timer (if one is provided), which
the end of the above mentioned time period there is an indicatiop,of a poss
e or electric shock (for example, the generation of smoke, deteriération of insu
s to be continued until ultimate results are obtained, but no lenger than 7 h fo
ate continuously or a maximum of 4 cooking cycles for an appliance with a

5 if necessary to obtain a minimum of 1 h operation).

electronic timer or other solid-state device whosé /malfunction may cause th
huously is to be defeated and the appliance Qperated 7 h or until ultimg
Chever comes first, unless the device has beeri\shown to be acceptable by an i

wave radiation emission measurements ‘are to be made following each of
hccordance with the procedure described in 39.2.1 — 39.5.3, except that all in
o function during the microwave radiation emission measurement procedure.

reference to 54.4.2, parts thatimalfunction during the test are to be replaced, i

h measurements are-t6”"be made with the appliance configured in the i

rmal operating conditions to be considered, individually, are the following:
fan or pump motor utilized to remove heat is to be stalled;

stircermotor (if provided) is to be stalled;

rating condition, exeept that the oven cavity load shall be as specified in 39.3.1.

ests are to be
ever is longer.
ble impending
lation, and the
r an appliance
imer (or more

e appliance to
te results are
nvestigation.

the abnormal
terlocks are to

f necessary, in

er the appliance operable.to facilitate the microwave radiation emission mpeasurements.

ntended initial

c) The

oven Is to be operated with no load added In the cavity; and

d) An appliance rated and constructed as noted in 37.2 and provided with instructions as noted in
73.11 is to be operated with the most unfavorable combination of supply voltage, supply frequency,
and internal adjustments.

54.4.5 Abnormal conditions involving circuit component malfunctions to be considered are as indicated
below. Only one malfunction shall be simulated at a time. Short circuiting of:

a) Any two terminals of a vacuum tube or solid state device, such as a transistor, rectifier, triac, and
the like,

b) An electrolytic or electrostatic capacitor, or

c) Cathode to anode of a magnetron.
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54.4.6 The test described in 54.4.5 is to be conducted on two additional samples if the abnormal
condition results in open circuiting of circuit elements, such as resistors, capacitors, or copper on printed
wiring boards, and the like. Operation of a reliable thermal or overcurrent device (see Table 59.1) shall not
necessitate repeating the test.

54.4.7 The performance of an appliance subjected to the abnormal tests of 54.4.3 — 54.4.6 shall be
considered acceptable if all of the conditions below are met:

a) The grounding fuse rated 3 A shall not open;
b) There shall be no emission of flame or other indication of a risk of fire;

¢) Micr - ission shal | the level ified in 54 1 1-and

d) A cqrd-connected microwave cooking appliance shall not involve an electric.shogk, that is, the
currenf 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.

54.4.8 The dperation of the supply circuit overcurrent protection is acceptable provided n¢ likelihood of
fire, electric shock, injury to persons, or excessive radiation emission exists.

54.5 Shorte¢l thermostat test
54.5.1 During the test specified in 54.5.2, the temperature at the geometric center of the oven cavity shall

not exceed 31p°C (600°F), the temperature of adjacent walls, cabinets and the like shall not ¢xceed 175°C
(347°F), and tihe appliance shall comply with the conditions specified in 54.4.7.

Exception: The¢ temperature of adjacent surfaces may temporarily exceed 175°C provided:
a) The ffemperature does not exceed200°C (392°F), and

b) Thelappliance is de-energized’ by a thermal cutoff, manual-reset temperature limif control, fuse,
or simifar one-time device frequiring a service operation to restore the appliance t¢ an operable
state.

54.5.2 An appliance constructed as noted in 17.5 shall be installed, connected, and| operated as
specified in TemperaturedTest, Section 41 except that:

a) All femperature 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, or with the requirements of operafing type Z action confrol'in the Standard for
Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1, and the Standard for
Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature Sensing
Controls, UL 60730-2-9, shall be bypassed. Controls that have been subjected to calibration
verification and endurance tests of 100,000 c in accordance with UL 873, or UL 60730-1 and UL
60730-2-9, shall remain operable;

b) The appliance shall be operated continuously until constant temperatures are obtained, or until a
thermal cutoff, manual-reset temperature limiting device, or fuse functions to de-energize the
appliance;

¢) The appliance shall be operated only in the mode or modes of operation that cause resistance-
type heating elements, or similar auxiliary heating element, to become energized; and

d) The appliance shall be provided with a grounding-conductor fuse rated 3 A as noted in 54.2.1.
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55 Abnormal Operation Tests on Motors Used With Solid-State Controls

55.1 These tests apply to motors that are intended for use with a solid-state control where motor current
is controlled by a triac or other solid-state device.

55.2 A thermally protected motor shall comply with the requirements for the Locked-Rotor Endurance
Test in the Standard for Thermal Overheating Protection, UL 2111 or with the Standard for Thermally
Protected Motor, UL 1004-3, and an impedance-protected motor shall comply with the requirements for
the Locked-Rotor Endurance Test in the Standard for Overheating Protection Motors, UL 2111 or with the
Standard for Impedance Protected Motors, UL 1004-2, except:

a) No winding temperature requirements are applicable; and

b) Theg duration of the test shall be 15 days in each condition. Separate samples may be used for
each dondition described in 55.3.

55.3 Duringjthe tests required in 55.2, the power supply is to be modified to provide:
a) Half-wave output, and

b) An ¢ffset voltage of 2 Vdc imposed on an ac voltage wave form’as described in 41{7.1(b).
56 Abnormal Operation — Fire Isolation Test

56.1 An apgliance that is intended to be installed above,a‘range or counter-mounted coqking unit shall
be tested as described in 56.2 — 56.9.

a) Dur|ng 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 connetted between exposed dead-metal parts of the microwave cooking
appliance and ground shall not open.

b) Aftdr the test:

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

4).4f the microwave cooking appliance is operational, the microwave radiation|emission shall
not exceed 5 mW/cm? when tested in accordance with Microwave Radiation Fmission Test,
Section 39, with all door interlocks operational.

56.2 The microwave cooking appliance and range (or counter-mounted cooking unit, as applicable) are
to be installed in accordance with 41.3.7.1.1 — 41.3.7.5.1 and Figure 41.4, except the building back wall,
building side walls, and lower side cabinets, as applicable, may be constructed of a minimum 3/8-in (9.5-
mm) thick gypsum wallboard (so that these areas will not be contributing factors). A microwave cooking
appliance intended to be installed on a ventilating-hood-fan shelf (VHFS) is to be located on the VHFS in
accordance with the instructions provided with the VHFS. The grounding conductor of the microwave
cooking appliance power supply is to be disconnected and all exposed dead-metal parts of the microwave
cooking appliance are to be connected to ground through a non-time-delay fuse rated 3 A.

56.3 A cast iron skillet containing 8 fl oz (237 mL) of previously unused corn oil is to be placed on the
front surface burner or element that would be most likely to result in ignition of combustible materials
located on the exterior surface of the microwave cooking appliance using the dimensions outlined for the
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Standard Test Gas Range illustrated in Figure 41.5. However, the test may be conducted with less than 8 fl
oz of corn oil if, when a trial test is conducted without the microwave oven installed, the temperature of the
unprotected top building cabinet located not less than 30-in (762-mm) above the cooktop exceeds 275°C
(527°F). In such cases, the amount of corn oil is to be reduced in 0.5 fl 0z (14.8 mL) increments and the
trial test repeated until the cabinet temperature does not exceed 275°C. The test is then to be conducted
with the microwave oven installed using this reduced amount of oil. The skillet is to have approximately
vertical sides, and the diameter of the bottom plane surface of the skillet is to be 10 £1 in (254 £25.4 mm).
All other cooktop burners or elements may be covered as necessary to protect the range or cooktop.

Exception: In place of the skillet with corn oil, a sand burner that produces 25 kW of heat at a steady rate
for 9.5 min may be used. The sand burner is to be constructed as illustrated in Figure 56.1 or an equivalent
construction may be used. The top surface of the sand burner is to be located 30-in (762-mm) below the
bottom surfac§ of the Top building cabinet and 1s (o be located in e horizontal position that Represents the
range or cooKtop front burner or element that would be most likely to result in ignition of combustible
materials localed 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 flowcontroller|is to be used.
For the trial tgst, thermocouples are to be placed at 15-in (381-mm) and 30-in above the| sand burner.
During the triaf test the flame is to be adjusted so that the average steady-state temperaturels attained are
250°C (482°F) at 30 in and 590°C (1094°F) at 15 in above the surface of the burner.
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Figure 56.1

Sand burner

93" 1.D.
o SN WEDRON SILICA #2
N AR TN GRADE SAND
A I U )
Ny el AT
\":’-'-E--‘l":'ﬂ‘:"-“-';a . ‘: D% + J

WEDRON SILICA #2
GRADE SAND

NOM. ¥ o RUBBER
HOSE TO PROPANE

SUPPLY \
§ iiiiinla

- 25— 20

21"~r ( \
191 PRAPANE
FLOWMETER SUPPLY
NOM, § @ GALV. §6 10 §o NOM, §o
STL. PIPE & GALV. STL. GALV, STL.
FITTINGS REDUCER PIPE
-/
SECTION A—A

sM200


https://ulnorm.com/api/?name=UL 923 2024.pdf

108 UL 923 MAY 2, 2024

56.4 The microwave cooking appliance is to be loaded as specified in 41.5.1. The microwave cooking
appliance is to be operated in the condition, of those specified in Temperature Test, Section 41, that results
in maximum temperatures of any combustible materials (thermoplastic and the like) located on the exterior
surface of the microwave cooking appliance, except that the water load is not to be replenished after the
corn oil or sand burner is ignited.

56.5 The control for the surface-burner or -element covered with the skillet containing the corn oil is to be
adjusted to the position or setting resulting in maximum intended heating conditions. The corn oil is to be
ignited when the temperature of the corn oil reaches 300°C (572°F), as measured by a type K
thermocouple located at the top surface of the corn oil in the pan. All other burner and oven controls are to

be in the off position.

Exception: Fo
only specific

temperatures
mm), the amo

56.6 The mig
ultimate result
cooking applia
time specified

56.7 A micrg
ventilating-hog

a) With

b) With

56.8 Withre
energizes the
position is to b

a) The
making

b) The
require
-Regul
Standdg

- an application in which the microwave cooking appliance is intended for inst,
range or cooktop constructions and the burner or element would bg Jun
high enough to ignite 8 fl oz (237 mL) of corn oil in a skillet having a diamete
int of corn oil is to be reduced, 1l oz (29.6 mL) at a time, until ignition-occurs.

rowave cooking appliance and range (or cooktop) are both to.be operated con
5 have been attained or 7 h, whichever occurs first. If a sand\burner is used, t
nce is to be operated continuously, but the sand burner is(to be ignited only fo
in the Exception to 56.3.

wave cooking appliance that is provided with-or intended for use with a v
d-fan shelf, or the like is to be tested twice for‘€ach type of venting provided:

the vent fan adjusted to result in maximuny.airflow through the vent fan, and

the vent fan control in the off position¢

Epect to 56.7, a vent fan provided with an automatic thermostat or an equivale
vent fan under conditions of(elevated temperatures when the primary fan cont
e modified as necessary.to prevent the vent fan motor from becoming energizg

thermostat withstands' 100,000 c of intended operation without impaired perfa
and breaking the.maximum normal current at rated voltage; and

contact closing set point of the thermostat complies with the calibratig

hting Equipment, UL 873 or with the requirements of operating type 2 action
rd-fer,Automatic Electrical Controls — Part 1: General Requirements, UL 607

Standa

bllation above
hble to afttain
rof 10 in (254

tinuously until
he microwave
[ the period of

ent-hood fan,

nt device that
rol is in the off
d, unless:

rmance while

n verification

ments applicable to appliance limit controls in the Standard for Temperature-Indicating and

control in the
30-1, and the

rd-for Automatic Electrical Controls — Part 2-9: Particular Requirements for

Temperature

Sensing Controls, UL 60730-2-9.

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

56.9 If an upper side cabinet filler kit is made available by the manufacturer, and if the filler kit employs
potentially combustible materials, consideration is to be given to the need for repeating the Fire Isolation
Test with the filler kit installed as intended.

57 Magnetically Operated Interlock Test

57.1 These requirements apply to a magnetically operated switch that functions as one of the door
interlocks required in Interlock Monitors, Section 11. A magnetically operated interlock is considered to be
concealed, or its actuation is considered to be prevented, if it does not operate when tested in accordance
with 57.2 and 57.3.
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57.2 Atest magnet as described in 57.3 is to be applied to any appliance surface to which it will remain in
place by the force of gravity or its own attraction.

57.3 The test magnet shall provide a magnetic force capable of lifting vertically a mass of at least 9.92 Ib
(4.5 kg) at a zero air gap, and at least 0.992 Ib (450 g) at a 0.39 in (10 mm) air gap. These forces are to be
determined by locating the operative face of the magnet (the face that is toward the interlock switch while
the magnet is in the test position) parallel to, and pulling against, one of the large faces of a mild steel

armature havi

ng dimensions of 3.15 by 1.97 by 0.31 in (80 by 50 by 8 mm).

58 X-Radiation Test

58.1

General

58.1.1 The
exceed 0.5 m
appliance.

58.1.2 The
appliance exd

58.1.3 X-rag
440RFC or ed

a) The
users

b) The
105 -
be loa

c) Aftgr the measurement has been made with the supply voltage specified in (

voltag
in greg

k-radiation of an appliance when measured as described in 58.1.3 and |58

.2.1, shall not

k-radiation measurement is to be made only if the high voltage in a micrg
eeds 5 kV peak under normal conditions.

iation measurements are to be made with the Victoreen X-Radiation Survey
uivalent, under the following conditions:

appliance is to be complete, except that mechanical parts that need to be rg
ervicing may be omitted if they are:

1) Not necessary for the functioning ofthe appliance,
2) Not exposed to view during intended operation, and
3) Not held captive by a chain, hinge, loose rivet, or the like.

voltage of the supply circuit is to be 130 V if the rating of the appliance is w
130 V and 260 V if the -rating of the appliance is within the range 210 — 260 V.
Hed as described(in)39.3.1.

b is to be-adjusted to any of the voltages within the mentioned ranges of (b), to
ter x-radiation.

R/h at any external location 5 cm or greater from the outside surface 6fi the enclosure of the

wave cooking

Meter, Model

tmoved during

thin the range
The oven is to

b), the supply
see if it results

d) Unl

bss)investigated and found to be acceptable, a rectifier tube, protective dev

ce (such as a

fuse or circuit breaker), electrolytic capacitor, and transistor or other solid-state device is to be
disabled singly (short-circuited for electrolytic capacitor, open for protective device, and short-
circuited or opened for others), unless disabling the component causes the appliance to stop

operat

ing.

58.2 X-radiation under servicing conditions

58.2.1

shall comply with 58.1.1 under all conditions of a serviceman's servicing.

59 Temperature Control Tests

59.1
test that shall

consist of the number of cycles indicated in Table 59.1.

Unless there is a marking to warn service personnel of potential x-radiation risks, the appliance

A temperature control shall be rated for the load it controls, and shall be subjected to an endurance
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Exception: An automatic reset temperature-limiting magnetron thermostat may be endurance tested in
accordance with Table 59.1 using a resistive load (power factor of 100 percent), provided that a separate

6000 c are performed on an additional sample using one of the following loads:

a) Inductive load at power factor of 75 — 80 percent and full load current,

b) Resistive load at power factor of 100 percent and twice full load current, or

c¢) Actual appliance load.

Table 59.1

Number of cycles of operation for endurance test

Type of co

ntrol

Automatically reset control

Manually reset con

trol

Temperature-reg

ulating

A number of cycles equivalent to 1000 h of
intended operation of the appliance, but not less
than 6000 if a household appliance, or 30,000 if
a commercial appliance. However, the test may
be omitted if, with the thermostat short-circuited,
no temperature higher than the limits given in
Table 41.1 are attained during the temperature
test of the appliance.

To be made the subject of invest
particular applicatioh:

gation for the

or 100,000 c whichever is greater. However, the
test may be omitted if, with the thermostat&hort-
circuited, there is no evidence of a riskiof fire,

Temperature-limjting A number of cycles equivalent to 100 h of 1000 c under load and 5000 ¢ without load.
operation of the heating appliance under any However, the test may be omitted if, with the
condition that causes the thermostat to function,\*| thermostat short-circuited, there |s no evidence

of a risk of fire, electric shock, or
radiation emission as described
continuous abnormal operation g

excessive
n 54.4.7 during
f the appliance.

electric shock, or excessive radiationiemission
as described in 54.4.7 during the(@bnormal
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
54.4.7. If there is\no evidence of a risk of fire,
electric shock, or excessive radiation emission
with the thermostat short-circuited, the
thermostatyis to be tested as a temperature-
regulating control (see above).

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

59.2 If a temperatyre‘control is used in connection with a magnetic contactor or dther auxiliary
equipment, th¢ endurance test requirements apply to the control and contactor functioning ag a unit.

-

60 Tempera

60.1 A microwave cooking appliance incorporating a temperature probe (an accessory intended to sense
or regulate food temperatures) shall be so constructed that if unintentional entrapment of a portion of the
probe assembly by the oven door is likely, then such entrapment shall not result in excessive microwave
emission.

60.2 Compliance with the requirement of 60.1 is determined as follows. The probe assembly is to be
connected to its associated receptacle. A counter supported appliance is to be positioned either flush with
or recessed from the edge of the supporting surface, whichever produces the most adverse condition.
With the door open, the probe assembly is to be placed in any rest position that will result in entrapment
between the oven and oven door. The position of the cable is not to be artificially maintained, that is, it is
not to be held or supported by any means other than the structure of the appliance itself, the supporting
surface, or an item in the cavity simulating food. The appliance is then to be subjected to the door closure
operation described in 60.3.
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60.3 The oven door is to be moved towards the closed position up to the point where initial contact with
the probe assembly is made. A gradually increasing force is to be applied in a direction perpendicular to
the plane of the face of the door. The force is to be applied to any point on an integral door handle, if
provided, or to any point 1 in (25.4 mm) or more from the free edge of a door, not provided with an integral
handle. The force is to be increased until either the door closes and latches or 50 Ibf (222 N) is attained,
whichever comes first, after which the applied force is to be removed. The performance of the appliance is
to be evaluated in accordance with 60.4.

60.4 When subjected to the test described in 60.3, microwave emission is not to exceed 5 m\W/cm? when
measured in accordance with 39.2.2 — 39.5.4, except that interlock switches shall not be bypassed. If the
oven door closes and latches and the appliance operates with the probe trapped as a result of the test
described in 60.3, then microwave emission is to be measured first with the probe trapped and secondly

after removal
probe trapped

61

61.1 A switd
shall perform
stalled-rotor o
any undue pit

61.2 To detérmine if a switch complies with 61.1, it is to be\tested with the appliance d

supply circuit
During the te
connections g
supply circuit,
62 Interloch

62.1 The m
cause all inte

62.2 Mecha
loosening, an
the interlockin

Motor Switch Test

l

of the probe. If the door does not close, latch, and the appliance does not_o
, the measurement shall be made without the probe trapped.

h that controls a motor and that does not have a horsepower rating acceptablg
acceptably when subjected to an overload test consisting of 50 ¢ of making an
urrent of the motor. There shall be no electrical or mechanical malfunction of
ing or burning of the contacts.

of rated frequency and maximum rated voltage, and with the rotor of the
st, exposed dead metal parts of the appliance are to be grounded, and
re to be such that a single-pole switch willkbe connected in the ungrounded cq

t Malfunction Test

ocks to become inoperative.

hical component_malfunctions encompass the breaking, bending, shesc
1 the like of structural parts, such as actuators, or springs, that may or may n
g system, but\which may have an effect on the function of the interlocking syst

erate with the

for that motor
d breaking the
he switch, nor

onnected to a
motor locked.
the electrical
nductor of the

Ifunction of any single electrical, mechanical, or electrical-mechanical compgnent shall not

ring, shifting,
ot be a part of
em.

62.3 Only ome malfunction at a time shall be considered.

REO etrreree—s likely due to a

Exception: Several-simatitat
single malfunction.

[9)]

62.4 Determination as to whether a mechanical component malfunction can defeat the function of the
door interlock system may be made by an inspection of the construction. In cases of questionable
constructional features, mechanical malfunctions of the types described in 62.2 may be simulated.

62.5 Components, including interlocks, relays and wiring, of an appliance shall be so arranged that any
single malfunction or failure of electrical insulation resulting in a live part contacting an earth-grounded part
shall not permit operation of the microwave generator with the door open under conditions of both normal
and reverse polarity of the power supply conductors.

62.6 To determine compliance with 62.5, a microwave oven is checked by inspection and if necessary,
by simulating relevant faults to ground. Faults are conducted using both normal and reverse polarity.
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63 Salt Spray Corrosion Test

63.1 In a test for compliance with the requirement in 14.2(e), a part shall exhibit no visible evidence of
corrosion following exposure to a salt spray (fog) for 240 h in accordance with the Standard Practice for
Operating Salt Spray (Fog) Apparatus, ASTM B117. The test is to be conducted on six samples of the part
with the minimum coating thickness specified.

Exception: A part may exhibit visible evidence of corrosion provided it complies with the requirements in
63.2.

63.2 To determine compliance with the Exception to 63.1, six samples of the plated part with the
minimum coating thickness specified, together with six samples of the part made of solid copper, are to be

exposed to a
Apparatus, AS
12°F) and a |
evidence of vi
described in 6
exhibits evide
not exhibit a ¢
received" valu
discontinued if

63.3 Each s
resistor. The 3

so that a curent of 5 A flows through the circuit. The.\oltage drop across the sample

measured usir

64 Cavity Fi

re Containment Test

salt spray (fog) in accordance with the Standard Practice for Operating Sal
TM B117. In addition, an identical set of samples is to be exposed to air|at
blative humidity of 95 +2 percent. During these tests, the samples ar€)to be
Sible corrosion, such as discoloration, and then subjected to a mV 'drop me
3.3 at least once every 168 h, and more often (for example, onceevery 24 h)
nce of corrosion. When compared with the solid copper samples, the plated
reater amount or degree of visible corrosion or percent change in mV drog
es as a result of these tests. The tests are each to be continued for 2000
the plated samples exhibit a greater percent change indmV drop.

bmple, in turn, is to be connected in series with.a dc ammeter and a slide
ssembly is to be connected across a dc sourcé-of supply and the variable res

g a mV potentiometer.

Section 64 deleted.

64A Forced

64A.1 Gene

64A.1.1 Ope
injury to perso

more from the
Emission, Sec

Failure Fire Containment Tests
ral

ration of asmicrowave cooking appliance shall not result in a risk of fire, ele
ns, and-the microwave radiation emission shall not exceed 5 mW/cm? at any

external surface of the enclosure when tested in accordance with Microw,
tion'39, as the result of being operated under the conditions described in 64A.1

t Spray (Fog)
60 +1°C (140
examined for
asurement as
if any sample
samples shall
over the "as
h but may be

twire variable
istor adjusted
is then to be

tric shock, or
point 5 cm or
bve Radiation
.2 —64A.4.

64A.1.2 The performance of an appliance subjected to these tests shall be considered acceptable if all of

the following c

onditions are met:

a) There is no emission of fire, flame, or molten metal outside the appliance nor glowing or ignition
of the cheesecloth, tissue paper, or wood surfaces;

b) The

fuse rated 3 A does not open;

c) Following the tests specified in 64A.2 — 64A.4, the appliance complies with the requirements of
Leakage Current, Section 38, and Dielectric Voltage-Withstand Test, Section 44, as applicable to
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 64A.1.9. The radiation emission shall not exceed 5 mW/cm?.
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64A.1.3 The operation of the supply circuit overcurrent protection, a thermal cutoff or a temperature
limiting device is acceptable provided no likelihood of fire, electric shock, injury to persons, or excessive
radiation emission exists. If a user serviceable overtemperature or overcurrent device functions during the
test, such a device is to be reset or replaced prior to conducting the Radiation Emission, Leakage Current,
and Dielectric Voltage-Withstand Tests.

64A.1.4 The appliance shall be connected to a voltage supply source as indicated in 40.2.1. The supply
circuit for the appliance is to be provided with a time delay fuse of the maximum rating for the branch
circuit to which the appliance is intended to be connected. A fuse rated 3 A, other than the time-delay type,
is to be connected in series with the grounding conductor of the appliance.

64A.1.5 The duration for this test shall be as specified in 54.4.1.

64A.1.6 Thg appliance shall be mounted as specified in 41.3.2.1, 41.3.2.2, and 41.3.5.1

-41.3.6.1. In

addition, for gn appliance intended to rest on a floor, counter top, shelf, or the like, the-supporting surface

is to be coverpd with a double layer of white tissue paper. For an appliance intended to be
mounted, the| surface below the appliance is to be covered with a double layef of white
Depending upon the mounting configuration, the appliance is to be completely or partially
single layer of cheesecloth.

64A.1.7 Thqg cheesecloth specified in 64A.1.6 is to be bleached cetton cloth running 14 —
28 m?/kg) andl having what is known in the trade as a count of32-by 28, that is, for any s
threads in one direction and 28 threads in the other direction (for any square cm, 13 {
direction and|11 threads in the other direction). Tests invelving cheesecloth are to be ¢
closed, draft-free room.

64A.1.8 Thg appliance is to be operated at full microwave power. In the case of an ap
thermal elemént, operation is to be representative of the most severe condition that may b
during intendgd use, consistent with the highestmicrowave power setting.

64A.1.9 Micfowave radiation emissipn.measurements are to be made following the test
with the procg¢dure described in 39.2.1~ 39.5.3, except that all interlocks are to be permit
during the migrowave radiation emission measurement procedure.

64A.2 Potato fire containment test

64A.2.1 The
shall weigh b

test loadfor this test is to consist of one or more potatoes placed in the cavit

wall or cabinet
tissue paper.
draped with a

15 yd?/Ib (26 —
quare inch, 32
hreads in one
onducted in a

pliance with a
e encountered

in accordance
ted to function

y. Each potato

tween-5.3 oz (150 g) and 7.1 0z (200 g), have a volume between 4.7 oz (140 mL) and 6.1 oz

d is to be the

(180 mL), and_have a moisture content of 80 +5 percent. The number of potatoes use
maximum nu i i i ity si

64A.2.2 If an appliance is provided with a limit control or thermal cutoff that is responsive

idered.

to oven cavity

temperatures, the test is to be conducted with the number of potatoes indicated in Table 64A.1 and also

with a single potato.
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Table 64A.1
Cavity fire containment test load

Output rating

of oven in watts, W Usable volume of cavity, ft*

Number of potatoes

W < 500 or Vol <0.5 12
500 < W <600 or 0.5<Vol<1.0 20
W > 600 or Vol > 1.0 40

@ f 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 hea

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.

t source, or some other means.

64A.2.3 The
cavity in relati

adjacent to the door or side stirrer shield or on a rack adjusted to the most severé)pesition in

overhead stirre
64A.2.4 The
64A.3 Wave

64A.3.1 This
waveguide is 3

64A.3.2 Am
(8g) salt and

and applied e
to be replaced

64A.3.3 The
obtained or th
operation is tg
use, consisten

64A.3.4
cooking applig
steps describg

guide and stirrer fire containment test

If ullimate results are not obtained after the test duration as specified in 54.4.1, t

bn to plastic or other flammable materials. Such positioning may include loc
br shield.

test is concluded when ultimate results are obtained.

test does not apply to models with a waveguide)on the bottom of the oven ca
ealed to prevent moisture or food debris.

xture of 0.53 oz (15g) peanut butter, 0;28 oz (8g) water, 0.35 oz (10g) chicken
.07 oz (2g) finely crushed carbonized wood (charcoal/carbon powder) is to

enly to the inside edges of the waveguide (or stirrer). Once applied, the wave
to the position of normal operation.

appliance is to be operated at full microwave power without load until ultime
e test duration as specified in 54.4.1. In the case of an appliance with a the
be representative of the most severe condition that may be encountered du
t with the highestmicrowave power setting.

nce is\to-be cleaned and cooled to room temperature or a new sample can
d in.64A.3.2 and 64A.3.3 are to be repeated until ultimate results have been ol

64A.3.5 This testis to be repeated on the stirrer on models that also contain a stirrer.

64A.4 Popcorn fire containment test

64A.4.1

load described in 64A.2.1 and 64A.2.2 is to be placed in the most severe position in the
hting the load

relation to an

vity where the

broth, 0.28 oz
be well mixed
juide cover is

te results are
rmal element,
ring intended

he microwave
be used. The
ptained.

The following load placed on a minimum 2.8 in (7 cm) diameter paper plate shall be located in

the center of the cooking shelf of the oven cavity. The load shall consist of 7 oz (0.2 kg) of popcorn well-
mixed with 0.85 oz (25 mL) of vegetable oil and contained in a clear plastic bag ties with a steel wire twist

tie.

64A.4.2 The microwave is to be operated at full power until ultimate results are obtained or for 7h,
whichever comes first.
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64A.5 Thermally protected AC fan motor ignition test

64A.5.1 The requirements in this section are intended to investigate the risk of fire for fans including the
impeller and surrounding materials.

Exception: A motor that is fully enclosed in metal or 5V material is exempt from this test.

64A.5.2 All motor thermal protectors are to be shunted out of the motor winding so that the motor stays
continually energized. The rotor is to be locked. The fan is to be positioned as intended in application and
is to be energized in a room ambient temperature of 50 to 104°F (10 to 40°C).

64A.5.3 The_fan is to be operated at the nominal rated voltage and powered separ;
microwave and held until temperature stabilization.

tely from the

64A.5.4 Thd
stabilization is

applied voltage shall be increased by 10 V increments and held unt
achieved.

| temperature

64A.5.5 Thqg testis concluded when ultimate results are obtained.

64A.5.6 As Ja result of the test, there shall be no evidence of gnition of the external cheese cloth

surrounding the appliance.

64A.6 Nichrome wire ignition tests
64A.6.1 If specified by 12.8.4, an electrical connection shall be tested as specified in 64A[6.2 — 64A.6.9.
One sample phall be evaluated per connection. Mdltiple connections may be independently evaluated

within the sar on of the test.

As a result of

ne appliance if they are located such“o not influence the outcome or evaluat
the test, there shall be no evidenge of the following conditions:
a) Ignition of the external cheese.cloth surrounding the appliance;

b) Fragture or shorting of the nichrome wire prior to completion of the test; or

c) A shi

64A.6.2 Thi
spread of fire

ift in the position(ofithe nichrome wire sufficient to alter the severity of the test.

5 test intentionally attempts to cause a fire. Appropriate safety precautions
should be'taken. The test location shall have sufficient fresh air to sustain the f]

o prevent the
ame. This test

shall be condbicted.at'an elevation of less than 2,000 ft (610 m) above sea level.

64A.6.3 All oktop, Built-in,
etc.) shall be supported on a non-conductive surface. The top, two sides, front and back of appliance shall
be completely covered by single-layer cheesecloth panels. A mechanical means, such as small pieces of
metal foil adhesive tape shall be used to secure the cheesecloth panels so there are no gaps between the
panels. A single layer of cheesecloth slightly larger than the appliance bottom surface shall cover the
supporting surface. If agreeable to those concerned, cheesecloth may be placed only in the area of the
anticipated breach.

hicrowave r‘nnfigurnfinnc ((‘mmfpr fnp, Under-cabinet mounted Qver-the-co

64A.6.4 All labels that are applied by the manufacturer shall be applied to the intended surfaces of the
test appliance. Printing on the labels is not required. The manufacturer shall place the wiring diagram in
the test appliance as intended.

64A.6.5 The appliance shall be de-energized during the test unless equipped with a protective control or
device. The connection under evaluation shall be electrically isolated from the appliance circuitry during
the test. If the appliance is energized during the test, a duplicate connection that is electrically isolated
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from live parts shall be evaluated. Thermocouples shall be placed around the part (but not in direct
contact) such that when ignition occurs, an increase in temperature can be detected. When appropriate,
windows made of glass, or other clear non-combustible material may be used in the product to allow
viewing of the component being tested. Windows must be ‘sealed’ to prevent extraneous drafts or air
leaks. Windows shall be located in areas not likely to be involved in or influence flame propagation. Video
cameras may be employed to assist in verification of ignition. A constant current power supply shall be
used and current shall be monitored for evidence of shorting or resistance wire breaks during testing.

64A.6.6 An appliance control or device employed to provide protection from risk of fire shall be evaluated
as a protective control and may be used to de-energize the nichrome wire if found to actuate during the

test.

64A.6.7 Nich
applied to a ¢
during the test

64A.6.8 Asi
shall be forme
The coil shall

rome wire [20% Chrome, 80% Nickel, 22 AWG, in accordance with ASTM 34
onnector or switching contact such that the adjacent polymeric materials

ngle strand of nichrome wire with an approximate length of 2.0 <4.0 in (50 m
d into a coil with a diameter and length that approximates thesconnection und
be inserted in place of the connection under evaluation. In the_¢ase of a multi-

a single terminal pin shall be removed from the connector such that the coil can be inserte

case location

must be evalu
supported ang
method of wra
diameter of 0.
wrapping the

consumption g
or sleeve priof
case of switch
contacts and 4

64A.6.9 The
11 A. Power §
ignition of the
possible. If nd

1-11,] shall be
vill be ignited

m — 100 mm)
er evaluation.
bin connector,
d in the worst

typically the lowest position). If worst case position iS¢<hot obvious, then mul
ated. Insulated wire leads shall be used to supplypower to the nichrome wir
strain-relieved to prevent the nichrome wire from shifting during testing.

ing devices, a coil of nichrome wire shall be placed inside the device in the
ppropriately supported to prevent movement during the test.

nichrome wire shall be enérgized such that current in the circuit is immediatel
hall be held constant until burning of the polymeric material ceases natura

ignition is detected, the current shall be held for 20 min. If the nichrome

prematurely, the test shall be.repeated.

64A.6.10 Aft
cheesecloth.

br the'appliance has cooled, there shall be no charring, burning, or bro
Bmake. discoloration is acceptable. Upon inspection of the appliance, thers

evidence of a

liple positions
and shall be
he preferred

pping a coil is wrapping nichrome wire aroundithe threads of a #6-18 wood screw with a root
094 in (2.39 mm) and a thread per inch codnt of 18. Alternate wrapping methods such as
connector externally may be employed«if it is deemed necessary to achieve complete
f the adjacent material. Uninsulated tefminals shall be wrapped with a non-flammable tape
to wrapping with nichrome wire to_prévent shorting out portions of the nichrome wire. In the

osition of the

y increased to
ly or there is

cheesecloth. If ignition of the cheesecloth occurs, the fire shall be extinguished as soon as

wire fractures

ken fibers of
e shall be no

Bhiftin the position of the nichrome wire sufficient to influence the test.

65 Strength

65.1

of Mounting Test

To determine that a wall-mounted appliance complies with the requirements in 7.2.1, the complete

appliance is to be mounted on a smooth vertical surface in accordance with the manufacturer's
instructions, and using the brackets, hangers, or the like that are provided with the appliance as shipped,
or are available as a separate field-installed kit. A force of 50 Ibf (222 N) is to be applied to the outer edge
of an open door, for 5 min, so as to cause the greatest moment.

65.2 If no wall construction is specified in the installation instructions or if the constructions described do
not represent expected wall constructions, then the test shall be conducted with each of the wall
constraints as follows:

a) 3/8-in thick trade size gypsum dry wall fastened to 2- by 4-in trade size wood studs spaced on
centers of 16 in (406 mm) is to be used as the support surface. The hardware is to be applied as
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specified in the instructions, and the mounting screws (or other fasteners) are to be positioned
between the studs and secured into the gypsum dry wall. An adjustable product is to be adjusted to
the position that will give the maximum projection from the wall. If the manufacturer's installation
instructions indicate the mounting screws are to be secured into wood studs:

1) An appliance less than 32-in (813-mm) wide is to be mounted on one side to a wood stud
and on the other side to the dry wall, even if the instructions recommend securement to two
studs.

2) An appliance at least 32-in wide is to be mounted to a wood stud on each side.

b) 1/2-in thick trade size gypsum dry wall fastened to 2- by 4-in trade size wood studs spaced on
centers of 24 in (610 mm) is to be used as the support surface. The hardware is to be applied as
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 pasition that will give the maximum projection from the wall. If the manUfacturgr's installation
instrugtions 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 sidé)to’the dry wall, even if the
instrugtions recommend securement to two studs.

66 Tests on Motors Exposed to Grease or Cooking Vapors
66.1 General

66.1.1 A mgtor as specified in 20.5(c) shall be subjected to'the tests specified in 66.2.1 and 66.3.1.

Exception: A|lmotor 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 begn subjected to
a test program equivalent to that described in this-section and has been found to be resistant to grease.

66.1.2 As afesult of the tests specified in 66.2.1 and 66.3.1:

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

b) There shall be na_dielectric breakdown when tested in accordance with Dielgctric Voltage-
Withstand Test, Section 44; and

c) The leakage_current of a cord-connected appliance shall not exceed the limits sgecified in 38.1
when fested\in accordance with Leakage Current Test, Section 38. Charring or discgloration of the
insulafion is acceptable, provided all component materials of the insulation system remain intact.

66.2 Grease conditioning

66.2.1 Three samples of a motor are to be completely coated with a layer of lard, 1/8-in (3.2-mm)
minimum thick, and placed for 30 days in a forced-draft air circulating oven maintained at a temperature of
150°C (302°F). At the end of this conditioning, each sample shall be installed in the appliance and shall
comply with 66.1.2.

66.3 Oven and humidity conditioning

66.3.1 Three samples of the motor shall be placed for 7 h in a forced-draft air circulating oven maintained
at a temperature of 100°C (212°F). At the end of 7 h, these samples are to be removed from the oven and
conditioned for 48 h in air having relative humidity of 88 £2 percent and a temperature of 32 +2°C (90
14°F). The cycle is then to be repeated until two complete cycles of conditioning have been conducted. At
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the end of the conditioning cycles specified above, each sample shall be installed in the appliance and
shall comply with 66.1.2.

MANUFACTURING AND PRODUCTION-LINE TESTS
67 Dielectric Voltage-Withstand Test

67.1 Each appliance shall withstand without electrical breakdown, as a routine production-line test, the
application of a potential at a frequency within the range of 40 — 70 Hz, between the primary wiring,
including connected components, and accessible dead metal parts that are likely to become energized,
and between primary wiring and accessible low-voltage (42.4 V peak or less) metal parts, including
terminals.

67.2 The prdduction-line test shall be in accordance with either the test for 60 s or the-test fpr 1 s in Table
67.1.

Table 67.1
Production-line test conditions
Applied potential, Vrms
Appliance rating, V

Method? Application time, s 0— 250 251600
1 (Quadrature) 60 1000 1000 + 2V°
2 (Single phase 60 1000 + V® 1000 + 3V°
3 (Single phase 1 1200 + 1.2VP 1200 - 3.6V
4 (Quadrature) 1 1200 1200 - 2.4V

@ Method 1 is degcribed in 67.3; method 2 is described in 62.4; method 3 is described in 67.5; and method 4 is des¢ribed in 67.6.

bV is the voltagd determined in accordance with 40,2:1:

67.3 For the|quadrature test for 60 s; the test potential is to be applied using the test circult illustrated in
Figure 44.1. The appliance is o be energized at rated voltage. The appliance is to haye a sufficient
number of swifching componénis’(triacs, relay contacts, and the like) closed or electrically blypassed such
that all primary circuits are subjected to the dielectric potential.

67.4 For the|single-phase test for 60 s described in 44.2.1.2, the appliance is to be unengrgized; or for
the test descriped.in’44.2.3.1, the appliance is to be energized at rated voltage.

67.5 For the single-phase test for 1 s described in 44.2.1.2, the potential is to be applied while the
appliance is unenergized; or for the test described in 44.2.3.1, the potential is to be applied while the
appliance is energized.

67.6 For the quadrature test for 1 s, the test potential is to be applied using the test circuit illustrated in
Figure 44.1. The test potential is to be applied while the appliance is energized. The appliance is to have a
sufficient number of switching components (triacs, relay contacts, and the like) closed or electrically
bypassed such that all primary circuits are subjected to the dielectric potential.

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

67.8 The test shall be conducted when the appliance is complete (fully assembled). It is not intended that
the appliance be unwired, modified, or disassembled for the test.
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Exception No. 1: Parts such as snap covers or friction-fit knobs that would interfere with performance of
the test need not be in place.

Exception No. 2: The test may be performed before final assembly if the test represents that for the
completed appliance.

67.9 When the appliance employs a solid-state component, which is not relied upon to reduce the risk of
electric shock and which can be damaged by the dielectric potential, the test may be conducted before the
component is electrically connected provided that a random sampling of each day's production is tested at
the potential specified in Table 67.1. The circuitry may be rearranged for the purpose of the test to
minimize the likelihood of solid-state-component damage while retaining representative dielectric stress of
the circuit.

ut, a means of
her a manual-
feature of any

67.10 The tg¢st equipment shall include a transformer having an essentially sinusoidaloutp
indicating the| test potential, an audible or visual indicator of electrical breakdown,(and eit
reset device o restore the equipment after electrical breakdown or an automatic-reject
unacceptablefunit.

67.11 If the
voltmeter in th

putput of the test-equipment transformer is less than 500 YA;-the equipment shall include a

e output circuit to directly indicate the test potential.

67.12 If the
indicated by:

output of the test-equipment transformer is 500 VA or larger, the test pofential may be

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

b) By & selector switch marked to indicate thetest potential; or

c) In the case of equipment having a single test-potential output, by a marking in a
locatign to indicate the test potential."\WWhen marking is used without an indicating
equiprpent shall include a positive'means, such as an indicator lamp, to indicate th
reset gwitch has been reset following a dielectric breakdown.

readily visible
voltmeter, the
at the manual-

67.13 Test gquipment, other than that described in 67.10 — 67.12, may be used if found
the intended factory control.

to accomplish

67.14 During the test@lsufficient number of primary switching components shall be in the
that all primary circuitry will be stressed. If necessary, triacs, relay contacts, and the
electrically bypassed using jumpers or some other suitable method. Both sides of the prima

on position so
like shall be
[y circuit of the

e second test

appliance arg to"beé connected together and to one terminal of the test equipment, and th
equipment termmimat i i

Exception: An appliance having circuitry not subject to excessive secondary-voltage buildup in case of
electrical breakdown during the test may be tested with a single-pole primary switch, if used, in the off
position, or with only one side of the primary circuit connected to the test equipment when the primary
switching components are in the on position, or when a primary switching component is not used.

68 Grounding-Continuity Test

68.1 Each appliance that has a power-supply cord shall be tested, as a routine production-line test, to
determine grounding continuity between the grounding blade of the attachment plug and the accessible
dead metal parts of the appliance that are likely to become energized.

68.2 Only a single test need be made if the accessible dead metal selected is conductively connected by
construction to all other accessible dead metal
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68.3 Any indicating device (an ohmmeter, a battery-and-buzzer combination, or the like) may be used to
determine compliance with the grounding-continuity requirement in 68.1.

RATING

69 Details

69.1 An appliance shall be rated in volts, amperes or watts, and frequency. The rating shall include the
number of phases if the appliance is intended for use on a polyphase circuit. The voltage rating shall be in

accordance with an appropriate single voltage or range of voltages such as 110 — 120, 208, 220 — 240,
254 — 277, 416, 440 — 480, 550, 575, and 600. The ampere rating shall be included unless the full-load

power factor is 80 percent or more.

69.2 The rat

incorporating @ motor load of more than 1/8 horsepower shall include either:

a) The|

ampergs and volts (or watts and volts); or

b) The
overcu

69.3
added load th
rated 15 A is
marked for a
appliance.

MARKINGS
70 General

70.1  An adh

otherwise permanent marking i§ specified, bearing required markings, and located on the e

of an applianc]
for Marking an|

70.2 Labels
subjected to g

If an appliance includes an attachment-plug receptacle. that serves as a general-u

ng of an appliance having provision for permanent connection of the electric

motor load of the largest motor in amperes and volts, and also”the non-

minimum supply circuit conductor ampacity and the-maximum rating
‘rent protective device in amperes.

at may be imposed on the appliance and itscsupply connections (1440 W i
employed and 1920 W if a receptacle rated 20 A is employed, unless the
specific load) shall be taken into consideration in determining the electrica

esive-attached marking employed in an application where a durable, secur

b or inside of the oven cavity, shall comply with the applicable requirements in
d Labeling Systems, UL 969, for indoor applications.

rated for-indoor dry locations are suitable only for markings located where th
ccasional splashing, cleaning, or oven cavity vapors. The bottom and rear

al supply and

motor load in

of the circuit

se outlet, the
a receptacle
receptacle is
rating of the

ely affixed, or
terior surface
the Standard

ey will not be
panels of an

appliance are

hot-considered to be subjected to occasional splashing or cleaning.

70.3 Labels on built-in, under-cabinet, wall-mounted (or the like) appliances or conversion kits may be
rated for indoor dry locations if, after installation, the labels will be located within the wall or other locations
where they will not be subjected to occasional splashing, cleaning, or cavity vapors.

70.4 A cautionary marking specified in Visible After Installation, Section 71, and Visible During
Installation and Examination, Section 73, shall be in letters not less than 3/32-in (2.4-mm) high with the
heading or title emphasized to elicit the attention of the reader.

Exception: The minimum letter height of the markings in 71.1.3 is not specified, but the markings shall be
legible.
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71 Visible After Installation
71.1 General

71.1.1  The marking required by 71.1.3 — 71.1.10, shall be durable and securely affixed to the appliance
and shall be plain, legible, and readily visible after the appliance is installed in the intended manner.

Exception: As provided in 71.1.8.

71.1.2 When applying the marking visibility requirement in 71.1.1, consideration is to be given to the
effect of different installation arrangements (for example, built-in or under cabinet installations)
recommended_ by the manufacturer

71.1.3 A prdduct shall be legibly and permanently marked with:

a) Thg manufacturer's name, trade name, trademark, or other descriptiveomarking by which the
organigation responsible for the product can be identified (hereinafter réferfed to as manufacturer's
name

b) Thg month and year of manufacture without abbreviation, with the year shown [as a four digit
numbaer 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 orig|n;

d) A distinctive catalog number or the equivalent;
e) The electrical rating. See Details, Section 69; and

f) WitH the statement "household" or-“commercial" or an acceptable equivalent wording to indicate
the intended use of the appliance.

71.1.4 A prgssure wire connectorintended for connection of an equipment grounding congluctor shall be
identified by Heing marked "G,"GR," "GND," "Ground," "Grounding," with the grounding symbol illustrated
in Figure 71.1), a similar marking; or by a marking on the wiring diagram provided on the appliance.

Figure 71.1
Grounding Symbol
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71.1.5 A commercial use appliance that is intended for use only by professional cooks or chefs in a
commercial kitchen, and that is required to be provided with the marking described in 72.3 shall also be
marked: "For Use Only In Professionally Staffed Commercial Kitchens. Not For Use In Areas Accessible
To The General Public," or equivalent. Such an appliance shall not be provided with any marking indicating
that the appliance is intended for household use.

71.1.6 If the currents in ungrounded supply conductors differ to such an extent that proper overcurrent
protection, in accordance with the National Electrical Code, ANSI/NFPA 70, would require fuses of
different current ratings, the marking shall include the ampere rating of each ungrounded supply

conductor.

71.1.7 An agpliance having provision for permanent connection to multiple power supplie
cautionary marking. The marking shall state "CAUTION" and the following or the)equ
appliance hag more than one power-supply connection point. Disconnect all q(power su
servicing."
71.1.8 If anipterchangeable fuse (a fuse is interchangeable if any fuse of\higher ampere r3
fuseholder) is used to limit secondary-circuit power in accordance with 32:1.2, there shall bg
durable markimng indicating the ampere rating of the fuse to be used for replacement and log
is obvious to which fuse and fuseholder it applies. In addition, the following prominent ma
provided (a sipgle marking is acceptable for a group of fuses):“"WARNING — For continu
against fire, replace only with the same type and rating of fuse."

71.1.9
cleaning or similar servicing by the user (includingtreplacement of a replaceable overcy
temperature pfotective device) and, if such disassembly involves the exposure of persons td
contact with gny normally enclosed or protected live part, the appliance shall be plainly n
warning that guch servicing should be dane ‘only while the appliance is disconnected frg
circuit. See algo 6.5.

71.1.10 A hdat sink that is electrigally live, likely to be mistaken as dead metal; and likely 1
to persons dufing servicing shathbe marked with the word "WARNING" and the following
"Risk of Electic Shock — Heat Sink (or other words describing the type of part) may be liv
power supply pefore servicing." The marking shall be located on the part or immediately a
part in a locatfon insidedthe electrical enclosure such that it is obvious to which part the ms
and so as to make the risk known from all approaches to the part before the part is likely t
The word "WARNING" shall be in letters not less than 3/32-in (2.4-mm) high and shall be ¢
elicit the attenfien‘of the reader.

5 shall bear a
ivalent: "This
pplies before

ting will fit the
a legible and
ated so that it
rking shall be
ed protection

If the|design of an appliance contemplates disassembly by means of a tool for the purpose of

rrent or over
unintentional
harked with a
m the supply

0 be exposed
or equivalent:
e. Disconnect
djacent to the
rking applies,
b be touched.
mphasized to

71.2 Combination microwave oven hood fans

71.21
calls attention to:

a) The need for frequent cleaning of all grease from the fan and from all other
surfaces;

b) The need for frequent removal and cleaning of any filter unit provided; and

¢) The need to exercise care when using cleaning agents or detergents. This marki
letters not less than 3/16-in (4.8-mm) high.

A combination microwave oven vent-hood fan shall be provided with a permanent marking that

grease-laden

ng shall be in
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71.2.2 A combination microwave oven vent-hood fan provided with an automatic fan-starting feature
shall be provided with a marking that is visible to the user prior to the performance of intended
maintenance or removal of any guard that would expose a moving part, stating "CAUTION" and the
following or equivalent: "Automatically operated device — to reduce the risk of injury, disconnect from
power supply before servicing."

Exception: The marking is not required on a combination microwave oven vent-hood fan that is provided

with an automatic fan-starting control that:

a) Will energize the fan motor only when the ambient temperature at the external side of the guard
is greater than or equal to 60°C (140°F),

b) Wit

stands 1

breaki

c) Thd
applia
873 o
Electri
Electri
60730

72 Visible t

721 An app
with a permar

00 000 o of intended -oberationwithout imnairad nedormance—ahai
........ ? = —OHHORGe6—-0p8FAHOR—WHROHHHRPaHB6—PeHOHHARGO—WH

hg the maximum rated current and rated voltage, and

b control complies with the requirements, including calibration verification,
nce limit controls in the Standard for Temperature-Indicating and -Regulating |
- with the requirements of operating type 2 action control in the"Standard
cal Controls — Part 1: General Requirements, UL 60730-1, ahd,the Standard
cal Controls — Part 2-9: Particular Requirements for Temperature Sensing
- 2-9.

b the User During Use

liance that employs an indicator light in accordance with 27.1.7 and 27.1.9 sh
ent marking, located adjacent to the light,.that identifies the function of the ligh

shall consist ¢f the word "WARNING" and the following or the equivalent: "Oven is malfung

cleaning mod

b turn off or disconnect from power .supply. See instruction manual before ope

72.2 An appliance that employs an audible’signal in accordance with 27.1.7 and 27

provided with
the appliance
(alarm signal,
or disconnect

72.3 If, whe
surface of a
commercial k
one or more
shall be locat

e making and

applicable to
cquipment, UL
for Automatic
for Automatic
Controls, UL

bll be provided
t. The marking
tioning in self-
ating."

1.10 shall be

a permanent marking, located-in an area readily visible to the user during th
The marking shall consistof the word "WARNING" and the following or the
for example, a bell or buzzer) sounds, oven is malfunctioning in self-cleaning
from power supply-and see instruction manual before operation."

h tested in accordance with the Surface Temperature Test, Section 42, the te
commercialluse appliance intended only for use by professional chefs a
tchen exceeds the temperature specified in Table 42.1, the surface shall be
bermanent markings that include the words: "CAUTION — Hot," or equivalen{
bd 0on; or immediately adjacent to, the surface involved, and shall be readily

e operation of
equivalent: "If
mode. Turn off

perature of a
d cooks in a
provided with
. The marking
visible from all

the surface _See 71 1.5

approaches td

72.4 All microwave ovens shall be provided with a permanent marking in a location that is clearly visible
to the user when the door is open. The marking shall be placed on the vertical surface directly behind the
door as shown in Figure 72.1. The wording shall be as shown in Figure 72.2, or the equivalent. The height
of the capital letters in the message shall be 0.1 in ( 2.54 mm) minimum. The height of “WARNING” shall
be a minimum of 1.5 times the height of the letters in the message. The type of color of the label shall be in
accordance with the Standard for Product Safety Signs and Labels, ANSI Z535.4. Lettering shall be black.
The background of the message block shall be white or silver, or alternatively, lettering shall be white on a
black background. The warning lettering shall be in black on an orange background.
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Figure 72.1

Example of acceptable locations for burn hazard marking

Vertical surface directly behind door,
su3469 clearly visible to user

Figure 72.2

Burn hazard marking

BURN HAZARD:

* Do-not allow children to use the microway
*;Use caution when removing hot items

Failure to follow these instructions can
result in severe burns

su346p

73 Visible Dr,lring Installation and Examination

73.1 The markings required by 73.2 — 73.21, shall be durable and securely affixed to the appliance and
shall be plain, legible, and readily visible during installation and examination of the supply-wiring
connections.

Exception: As provided in 73.8 and 73.13.

73.2 If, during the temperature test, any point within a terminal box or wiring compartment of a
permanently-connected appliance in which field-installed conductors are intended to be connected
(including such conductors themselves) attains a temperature rise of more than 35°C (63°F), the
appliance shall be marked with the following statement or the equivalent: "For supply connection, use.. . ..
AWG or larger wires suitable for at least . . . C (. . . F)." The wire size and temperature used in the
preceding statement shall be in accordance with 73.3 and 73.4.
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73.3 The marking of wire size required in 73.2 depends on the size of the supply conductors employed
for the temperature test (see 41.4).

a) If the temperature test is conducted using 14 AWG (2.1 mm?) conductors, the wire size marking
may be omitted.

b) If the temperature test is conducted using conductors of all the same size, the marking is to
specify that size.

c) If the temperature test is conducted using conductors of more than one size (because of
unbalanced loads, multiple power supplies, or other reason), the marking is to include the following
statement or equivalent: "See wiring diagram for wire size."

73.4 The marking of the temperature rating of the supply conductors required in 73.2 dep
temperature rise in the terminal box.

a)lf, d
35°C (

b) If, d
36-5

c)If,d
51-6

73.5 The appliance shall be marked with informatiopy, for the installation and exam

connections

changing, terminal current or potential rating, multiple‘supplies, and so forth. If unbalanced

exist as indica

73.6
be provided i
connection, s
rating.

73.7 Anapp
a)"Us

b) "Us|
wire;

If it is necessary to make field connections between components of an appliance, 4

ring the temperature test, the temperature rise in the terminal box.orwiring G
3°F) or less, no temperature marking is required.

ring the temperature test, the temperature rise in the terminal box or wiring G
°C (64 — 90°F), the temperature marking is to be "75°C (167°F)."

ring the temperature test, the temperature rise in the terminal box or wiring G
°C (91 = 117°F), the temperature marking is to be *90°C (194°F)."

ends upon the

ompartment is

ompartment is

ompartment is

nation of the

nless the proper connection to field wiring terminals is obvious; for example, phase

ted in 73.3(c), each supply terminal shall be marked with its current rating.

ndicating the location of thelfield connections and any specific requirement f
Lich as the need for moisture-resistant wire insulation, the size of conductor,

liance having field=wiring terminals shall be marked:
b copper gonductors only" if the terminal is acceptable only for connection to cq

e aluminum conductors only" if the terminal is acceptable only for connectio

supply circuits

marking shall
or the point of
br temperature

pper wire;

h to aluminum

c) "Use copper or aluminum conductors" or "Use copper, copper-clad aluminum, or aluminum
conductors" if the terminal is acceptable only for connection to either copper or aluminum wire; or

d) "Use copper-clad aluminum or copper conductors" if the terminal is acceptable only for
connection to either copper or copper-clad aluminum wire.

73.8 Each individual heating element or unit that is part of an appliance and that is replaceable in the
field shall be marked with its electrical rating in amperes or watts, and also in volts, or with the

manufacturer'

s part number.

73.9 An appliance provided with factory installed flexible metal conduit with leads in accordance with
13.1.1.2 shall be marked to indicate that the flexible metal conduit and leads are factory installed.
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73.10 A cord-connected, microwave appliance shall be plainly marked with the word "WARNING" and
the following or the equivalent: "To provide continued protection against electric shock, connect to properly
grounded outlets only."

73.11 A microwave cooking appliance that is rated for use at more than one voltage, supply frequency, or
for a range of voltages or supply frequencies, and contains a tapped transformer or other means of being
adapted in the field to different supply voltages or supply frequencies is to be marked as indicated below:

a) A clear, permanent marking adjacent to the cord or supply compartment is to be provided to
warn the user that internal adjustments may be necessary when the equipment is installed or
moved and

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 voltdge, supply frequency, and internal adjustments.

73.12 If the ¢nit has a dual voltage or frequency rating, the unit shafl.be marked to indicate| the particular
voltage or frequency for which it is connected when shipped from the factory.

73.13 The mirking 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 trippjng over a longer cord.

b) Longer cord sets or extension cords are available and may be used if care is exdrcised in their
use.

c) If alpng cord or extension cordiis-used:

1) The marked electrical rating of the cord set or extension cord should be at[east as great
as the electrical rating of the appliance;

2) The extension cord must be a grounding-type 3-wire cord; and

3) Theclonger cord should be arranged so that it will not drape over the dounter top or
tabletop where it can be pulled on by children or tripped over unintentionally.

73.14 A mictewave—ceoking-apphanceintended-forfieldinstallation—directly—evera—eenventional oven,
range, or counter-mounted cooking unit shall be marked to indicate the appliance over which it may be
mounted. The information shall also be contained in the operating instructions.

Exception No. 1: The marking is not required on the microwave cooking appliance if the conventional unit
is provided with a marking that is clear and visible after installation indicating the microwave cooking
appliance which may be mounted over it.

Exception No. 2: The marking is not required if the microwave cooking appliance is tested over the
standard test wall oven described in 41.6.4.

73.15 If an over-the-cooktop microwave oven is intended for use with all gas and electric ranges of a
specified maximum width, it shall be marked with the following words, or equivalent: "Suitable for use
above gas or electric cooking equipment ___inches or less wide." The marking shall indicate the maximum
width of the range over which the over-the-cooktop appliance is intended to be used. See 41.3.7.1.4.
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73.16  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)."

73.17 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."

73.18 A separately supplied accessory intended for field installation in or on an appliance or to adapt a

counter-top upit to a wall-mounted or built-in installation shall be marked with the manufa
with a catalog number or the equivalent, with the microwave cooking appliance(s) with whic

to be used

instructions shall indicate the catalog number or equivalent designation of such»-an acce
name of the npanufacturer of that accessory.

73.19 With

accessory. A
disconnected
accessory is i

73.20 Ifas
preclude exc
appliance as

must exist between it and the identical appliance~when installed. If the appliances arI
e by side, the indicated minimum distance is to be that between vertical cent

installation siq
the fronts of
distance is to

73.21 A wa
instructions s

73.22 If an
31.4, the apq
equivalent: "Q
only during s
energized: (lig

d the name of the manufacturer of that appliance. The associated)applia

eference to 73.18, instructions for installing the accessory ‘shall be provided
statement shall be included in the instructions warning the user that the appl
from the source of supply before attempting the installation of the accessor
htended for use only with an appliance that is marked\to indicate such use.

bacing of more than the minimum value thatwill accommodate the trims is
bssive temperatures when a wall-mountedcappliance is installed adjacent f{
jescribed in 41.3.6.1, the appliance shall'be marked to indicate the minimum s

he appliances; and if they are_intended for installation one above the other
be that between the horizontal cénterlines through the fronts of the appliances

I-mounted or built-in _microwave cooking appliance shall be marked or
pecifying the proper method of installation.

bppliance employs a dead metal part that is not grounded as provided in th
liance shalk.be’ permanently marked with the word "WARNING" and the fg
ertain intefnal parts are intentionally not grounded and may present a risk of
ervicing-—Service Personnel — Do not contact the following parts while th
t af.ungrounded parts)." The marking shall be located on the outside of the ap

cturer's name,
h it is intended
nce operating
ssory and the

on or with the
ance must be
, and that the

necessary to
0 an identical
eparation that
intended for
rlines through
the indicated

provided with

b Exception to
llowing or the
electric shock
b appliance is
pliance 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.

73.23 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."

73.24 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."
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