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This revision of ANSI/UL 763 dated November 4, 2022 reissues the November 2, 2022 revisions to
include the change to B1.3.

The November 2, 2022 revisions included changes in the following requirements which are noted
for reference:

jon of Standard Operating Controls Options; 6.4.2.1

eferences to UL 61800-5-1, Standard For Adjustable Speed Electric Power Drive
s To Replace All References To UL 508C, Standard For Safety,For Powef Conversion
ent; 6.11.14, 6.14.2

eferences to UL 62368-1 As an Option to Evaluate Power Supplies, Secondary
Circuits, and of Motor-Operated Commercial Food Preparing-Machines; 6.14.2, A2.1, A7.1

— Clarify the Particular Application of the Switch Requirements and Updating the
Requirements to Align with the Latest Edition of UL\671058 Series; 6.19.1.2—-6.19.1.4,
6.19.1.6, 6.19.1.8,

- CIarny The Application Of Test Requirements To Rechargeable Battery-Powered Food-
Preparing Machines With Respect To Accessible Parts; B1.3

Text that has|been changed in any manner or impacted by UL's electronic publishing sysiem is marked
with a vertical|line in the margin.

The new and|revised requirements, _are substantially in accordance with Proposal(s) on thig subject dated
October 8, 20R1, December 17,2021, and September 16, 2022.

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

UL provides this_Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

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

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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INTRODUCTION
1 Scope

1.1 These requirements cover commercial motor-operated food-preparing machines intended for use in
accordance with the National Electrical Code.

1.2 These requirements do not cover machines rated more than 600 V; nor do they cover machines
involving universal motors rated more than 250 V.

1.3 These requirements cover coffee grinders, vegetable cutters, food mixers, nonrefrigerated ice cube
dispensers, a = i i ial Ki taurants, food
processing eptablishments, bakeries, or other business establishments where foodYig prepared or
processed.

N

1.4 A machine that utilizes some other source of energy, such as gas or steamy in addition to electric
energy will bge investigated under these requirements and under such additional requirgments as are
applicable to the machine under consideration.

1.5 These requirements also cover portable rechargeable battery-powered appliances| for indoor or
outdoor use with rechargeable non-user and user-replaceable battéries; see Appendix B.

2 Terminology
2.1 In the fdllowing text, a requirement that applies only to a specific type or types of comqnmercial food-
preparing maghine is identified by a specific reference in the requirement to the type or types of machine

involved. Absence of such a specific reference oruse of the term machine indicates that the requirement
applies to all ¢f the types of equipment covered.by this standard.

3 Glossary
3.1 For the purpose of this standardthe following definitions apply.

3.2 APPLIANCE COUPLER + A single-outlet, female contact device for attachment to a flexible cord as
part of a detaghable power=supply cord to be connected to an appliance inlet (motor attachmrjent plug).

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

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

3.5 ATTENDED EQUIPMENT - Equipment intended for use where operator presence is required for the
equipment to function but is not necessarily required for the equipment to operate. Operator absence is
effectively limited to short durations due to one or more characteristics of the equipment such as
production of excessive noise or vibration. Examples may include hand-held mixers, meat saws, meat
slicers, food processors, and blenders.

3.6 AUTOMATICALLY CONTROLLED MACHINE — A machine is considered to be automatically
controlled under any one or more of the following conditions if:
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a) The repeated starting of the machine, beyond one complete predetermined cycle of operation to
the point where some form of limit switch opens the circuit, is independent of any manual control.

b) During any single predetermined cycle of operation, the motor is caused to stop and restart one
or more times.

¢) Upon energizing the machine, the initial starting of the motor may be intentionally delayed
beyond normal, conventional starting.

d) During any single predetermined cycle of operation, automatic changing of the mechanical load
may reduce the motor speed sufficiently to reestablish starting-winding connections to the supply

circuit.

3.7 COMPO
standard dedi
installed (e.g.
compose a de

3.8 CONTRC(
regulates the
controls".

3.9 CONTR(
reduce the ris
abnormal ope|
"safety control

3.10 ELECT

which producg¢s a dynamic imbalance of electrons) of a circuit for functional disconnecti

provides a dis
at least one pq

NENT — A device or fabricated part of the appliance covered by the scop
ated to the purpose. When incorporated in an appliance, equipment otheftwise
luminaire) is considered to be a component. Unless otherwise spécified,

DL, OPERATING — A device or assembly of devices, the\operation of w
end product during normal operation. Operating controls arealso referred to

DL, PROTECTIVE — A device or assembly of devices, the operation of which
k of electric shock, fire or injury to persons -during normal and reasonab
ration of the appliance. Protective controls_are also referred to as "limiting

5.

RONIC DISCONNECTION — non-cycling interruption by an electronic devj

connection other than by means.of an air gap by satisfying certain electrical reg
le.

SURE — That part of the, machine that:

ders inaccessible_all or any parts of the equipment that involve a risk of ele
D persons, or

ludes propagation of flame initiated by electrical disturbances occurring within,

R LOCATION - Inside a building where not normally subjected to the effects of

e of a safety
typically field
materials that

vice or fabricated part, such as thermoplastic or copper, are not considered components.

hich starts or
as "regulating

is intended to
ly anticipated
controls" and

ce (a device
bn and which
quirements in

ctric shock or

weathering.

3.11 ENCLO
a) Ren
injury t
b) Preg

3.12 INDOO

3.13

by the functioning of another, for safety purposes.

INTERLOCK — A device or arrangement by means of which the functioning of one part is controlled

3.14 LINE-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 600 V and having circuit
characteristics in excess of those of a low-voltage circuit.

3.15 LOW-VOLTAGE CIRCUIT — A circuit involving a peak open-circuit potential of not more than 42.4 V
supplied by a primary battery, by a Class 2 transformer, or by a combination of a transformer and a fixed
impedance that, as a unit, complies with all performance requirements for a Class 2 transformer. A circuit
derived from a line-voltage circuit by connecting a resistance in series with the supply circuit as a means of
limiting the voltage and current, is not considered to be a low-voltage circuit.

3.16 OUTDOOR LOCATION — In the open and subjected to the full effects of weathering.
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3.17 PROTECTED LOCATION - In an area that is partially protected from the effects of weathering
through the use of a roof, canopy, marquee, or similar structure.

3.18 REMOTELY CONTROLLED MACHINE — A machine that is out of sight of the operator who is at the
starting device.

3.19 STAND-BY CIRCUIT — A circuit that energizes the appliance control though the movable parts of
the appliance are not in motion. The appliance is not yet operational until the user presses the START or
ON switch (e.g. an appliance that is in stand-by mode is ready-to-operate).

3.20 MOMENTARY CONTACT ON/OFF SWITCH — A switch intended to energize an appliance when

pressed. Constant pressure is required to keep the unit energized.

3.21 WAND
appliance tha
mixing/blendi
mashes, pursg
liquid, pasty d
composed of
provided with
wires gatherg

L TYPE MIXER (may also be known as an immersion blender) — Is achand
is intended to process foods in a container. It is equipped with a rotating shaf
ng head which is immersed into the food to crush, mix, mash, emulsify, e
es, sauces, mayonnaise, cream, dairy products and more geferally to prg
r powdery foods to obtain a homogeneous fluid. The mixing/blending head is
high-speed rotating blades located at the end of the shaft. These appliz
a whipping or beater whisk attachment. A whipping whisk)is comprised of fle
d together around one or several rotating shaft(s) and a beater whisk is id

held, portable
(wand) with a
c. into soups,
cess all solid,
5 a cutting tool
nces may be
Xible and long
entical except

comprised of metal strips (bands).
4 Units of Measurement

4.1 Values ;s
approximate i

tated without parentheses are the requirement. Values in parentheses are
nformation.

explanatory or

5 References

5.1 Anyund ndard shall be

interpreted as

ated reference to a code orstandard appearing in the requirements of this sta
referring to the latest edition of that code or standard.
CONSTRUCT

ION

6 Compongnts

6.1 Genera

6.1.1 Except as indicated in 6.1.2, a component of a product covered by this standard shall comply with
the requirements for that component, as indicated in 6.2 through 6.19 and the additional component
requirements of this standard.

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

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

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

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.
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6.1.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

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

6.1.5 A component not anticipated by the requirements of this standard, not specifically covered by the
component standards specified in this standard and that involves a potential risk of electric shock, fire, or
personal injury, shall be additionally investigated.

6.1.6 With respect to 6.1.5, reference to construction and performance requirements in another UL end
product standprd is appropriate where that standard anticipates normal and abnormalhuse conditions
consistent with the application of UL 763.

6.1.7 Unless
persons, such
required to meg

otherwise specified, components that do not present a risk of electric)shock, f
as connectors in a low voltage circuit where the power availablé \is-limited to
et the specified component standards.

ire of injury to
15 W, are not
6.2 Attachment plugs, receptacles, connectors, and terminals

6.2.1
shall comply w

Attachment plugs, appliance couplers, receptacles and appliance inlets (motor attaq
ith the Standard for Attachment Plugs and Receptacles, UL 498.

hment plugs)

Exception: Attachment plugs and appliance couplers integral to power supply cords are covgred under the

requirements pf the Standard for Cord Sets and Powér-Supply Cords, UL 817 and need nat comply with
UL 498.
6.2.2 Femalg devices (such as appliance couplers and connectors) that are intended, of that may be

bf the specific
upler that can
en tested with

used, to interrppt current in the end product; shall be suitably rated for current interruption
type of load, when evaluated with its mating plug or connector. For example, an appliance cg
be used to intgrrupt the current of a motor load shall have a suitable horsepower rating wh
its mating plugd.

6.2.3 Quick-gonnect terminals, both connectors and tabs, shall comply with the Standarg
Quick-Conneqgt Terminals,~UL 310, and shall be suitable for the wire size, type (solid
conductor maferial (copper or aluminum) and the number of conductors terminated. If insulg
voltage and tgmperature shall be suitable for the intended use. Quick-connect terminals sh

for Electrical
or stranded),
ted, the rated
all be applied

per the installdtioninstructions of the quick-connect terminal manufacturer.

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

6.2.5 Wire connectors shall comply with the Standard for Wire Connectors, UL 486A-486B, the Standard
for Splicing Wire Connectors, UL 486C, or the Standard for Equipment Wiring Terminals for Use with
Aluminum and/or Copper Conductors, UL 486E, and shall be suitable for the wire size, type (solid or
stranded), conductor material (copper or aluminum) and the number of conductors terminated. If insulated,
the rated voltage and temperature shall be suitable for the intended use. Wire connectors shall be applied
per the installation instructions of the wire connector manufacturer.

6.2.6 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and, if applicable, be
suitably rated for field wiring. A terminal block shall be suitable for the number of conductors per
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termination, wire size, type (solid or stranded), conductor material (copper or aluminum), voltage and
current of the intended use.

6.2.7 A 15- or 20-A general-use receptacle in a machine provided with a means for grounding shall be of
the grounding type. The grounding contact of the receptacle shall be electrically connected to dead metal
that will be grounded when the machine is in use.

6.2.8 Each circuit having a receptacle intended for general use, shall have overcurrent protection of not
more than 20 A provided as a part of the machine if the overcurrent protection of the branch circuit to
which the machine will properly be connected exceeds that acceptable for the receptacles. The
overcurrent protection provided shall be of the time-delay type.

6.2.9 A fusgholder provided in accordance with 6.2.8 shall be of Type S construction or ghall be of the
Edison-base fype with a factory-installed nonremovable adapter of Type S construction.

6.2.10 The face of a receptacle shall:
a) Be flush with or project beyond a nonconductive surrounding surface, or

b) Project at least 0.015 inch (0.38 mm) beyond a conductive surrounding surface.

6.2.11 The terminal or lead of a receptacle intended to be grounded shall be connected to| the conductor
of the power-gupply cord that is intended to be grounded. Table 12.1 identifies the supply ¢ord conductor
intended to bg grounded.

6.2.12 Recgptacles mounted to and supported by a cover shall be secured by more than one screw or
shall be a devfice assembly or box cover intended for-securing by a single screw.

6.3 Capacitprs and filters

6.3.1 Capaditors that are connected between the ungrounded and grounded conductors (gcross the line)
or from one of these conductors to expesed dead metal of the appliance shall comply with the:

a) Standard for Electromagnetic Interference Filters, UL 1283;

b) Standard for Fixed Capacitors for Use in Electronic Equipment — Part [14: Sectional
Specifjcation: Fixed Capacitors for Electromagnetic Interference Suppression and [Connection to
the Supply Mains, UL 60384-14.

6.3.2 A capacitor provided as a part of a motor and a capacitor connected across the ljne, such as a
capacitor for radio-interference elimination or power-factor correction, shall be housed within an enclosure
or container that protects the plates against mechanical damage and prevents the emission of flame or
molten material resulting from malfunction or breakdown of the capacitor. The container shall be of metal
provided strength and protection not less than 0.020 inch (0.51 mm) thick uncoated steel.

Exception No. 1: The individual container of a capacitor may be of sheet metal less than 0.020 inch (0.51
mm) thick or may be of material other than metal if the capacitor is mounted in an enclosure that houses
other parts of the machine 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 or an electromagnetic
interference filter with an integral enclosure complying with the Standard for Electromagnetic Interference
Filters, UL 1283, is considered to be adequately protected.
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6.3.3

If a capacitor that is not part of a motor is connected in a machine that is intended to be

automatically or remotely controlled so that malfunction or breakdown of the capacitor would result in a
risk of fire, electric shock, or injury to persons, thermal or overcurrent protection shall be provided in the
machine to preclude such a condition.

6.3.4 A capacitor connected from one side of the line to the frame or enclosure of a machine shall have a
capacitance rating of not more than 0.10 microfarad.

6.3.5 A machine that is intended to be controlled by or operated in conjunction with a capacitor or a
capacitor/transformer unit shall be supplied with such capacitor or unit.

6.3.6 Under both normal and abnormal conditions of use, a capacitor employing a dielectric medium

more combust
with the applid
uses of the ma

Exception: A
electromagnet

ble than askarel shall not cause a risk of electric shock or fire, as determined |
able tests in this standard intended to stimulate normal use and any forseea
chine, and shall be protected against expulsion of the dielectric medium)

protected capacitor complying with the Standard for Capacitors, UL
ic interference filter complying with the Standard for Electromagnetic Interferer

1283, is considlered to have adequate protection against expulsion of the dielectric medium.

6.4 Controls

6.4.1 General

6.4.1.1 Com
circuitry empld
with the specif

6.4.1.2 Whe
Requirements
applicable, thg

6.4.2 Opera

| 6421 Opef
a) The

b) Thg

bonents, wiring, printed wiring assembliesy(insulation materials, and the like, a
yed in controls shall be investigated and found acceptable for the application
¢ control standards with respect to theirisk of electric shock, fire and injury to p

e reference is made to the_Standard for Automatic Electrical Controls — P3
UL 60730-1, this shall.include both the Part 1: General Requirementg
relevant Part 2 Particular Requirements.

ing controls

ating contralsishall comply with one of the following:
Evaluation of Electronic Circuits, Supplement SA; or

Standard for Automatic Electrical Controls — Part 1: General Requirementg

y compliance
ble abnormal

810, or an
ce Filters, UL

nd associated
n accordance
ersons.

rt 1: General
and, where

, UL 60730-1

and the

nplnlir‘thp Part2: or

Electro

¢) The Standard for Industrial Control Equipment, UL 508; or

mechanical Control Circuit Devices, UL 60947-5-1; or

d) The Standard for Low-Voltage Switchgear and Controlgear — Part 1: General Rules, UL 60947-
1, with the Standard for Low-Voltage Switchgear and Controlgear — Part 4-1: Contactors and
Motor-Starters — Electromechanical Contactors and Motor-Starters, UL 60947-4-1 or Low-Voltage
Switchgear and Controlgear — Part 5-1: Control Circuit Devices and Switching Elements —

e) The Standard for Programmable Controllers — Part 2: Equipment Requirements and Tests, UL
61131-2; or

f) The Standard for Electrical Equipment for Measurement, Control, and Laboratory Use — Part 1:
General Requirements, UL 61010-1 with the Standard for Safety Requirements for Electrical
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Equipment for Measurement, Control, and Laboratory Use — Part 2-201: Particular Requirements
for Control Equipment, UL 61010-2-201.

6.4.2.2 A control regulating the motor speed, limiting the operating time during normal operation, or
starting or stopping the motor, and any other control not relied upon for compliance with this standard shall
be evaluated as an operating control.

Exception: An electronic control serving as the motor control switch in accordance with 28.3 or acting as
an interlock required for compliance with this standard, shall be evaluated as a protective control.

6.4.2.3 When evaluating an operating control to UL 60730-1, the minimum test parameters specified in
Table 6.1 shallbe applied

Table 6.1
Operating control parameters

Operating control parameter Minimum specification

Conduct a failure-mode and effect analysis (FMEA) to identify
FMEA component failures which may result in a risk of electric shock
or fire.

Determined yia‘the Normal Temperature Test op the appliance
(Section 36)

6000 cyeles of operation required for controls sfarting or
stopping the motor

Operating Ambient

Endurance Testing

Overvoltage Cajtegory As specified in Table 18.2
Pollution Degrep As specified in Table 18.1
Enclosure Flammability V-2 for portable appliances or 5VB for other appliances

6.4.3 Proteg¢tive controls

6.4.3.1 Protective controls shall comply with:
a) Thel Evaluation of Electronic Circuits, Supplement SA; or

b) Thel StandardforAutomatic Electrical Controls — Part 1: General Requirements, UL 60730-1 and
the applicable/Part 2.

6.4.3.2 In agdition to the standards referenced in 6.4.3.1, electronic protective controlg shall also be

evaluated for U:Idbl:lty imraccordance-with

a) The Evaluation of Electronic Circuits, Supplement SA of this Standard; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1,
and the applicable Part 2, except Clause H 11.12 (Controls using software).

6.4.3.3 In addition to the standards referenced in 6.4.3.1, electronic protective controls relying upon
software as a protective component shall also comply with:

a) The Evaluation of Electronic Circuits, Supplement SA of this Standard; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1 and
the applicable Part 2.
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6.4.3.4 A control serving as motor overload protection required in accordance with 6.11, serving as the
motor control switch in accordance with 28.3, limiting the operating time under abnormal operating
conditions or acting as an interlock required for compliance with this standard, and any other control relied
upon for compliance with this standard shall be evaluated as a protective control.

Exception: If the appliance complies with this standard with the control defeated, the control shall be
evaluated as an operating control.

6.4.3.5 When evaluating a protective control to UL 60730-1, the minimum test parameters specified in
Table 6.2 shall be applied.

Table 6.2
Protective control parameters

Protective control parameter Minimum specification

Conduct a failure-mode and efféct.analysis (FM
component failures which may result in a risk of

FA) to identify
electric shock,

FMEA fire or injury and confirming ‘protective function dontinues to
operate as intended.
Operating Ambidnt Determined via the’Normal Temperature Test or] the appliance

(Section 36)

Endurance Testi

'9

» 100,000 cycles of operation for interlocks,
* 50 cyclesyfor manual reset motor overload pro
* 15 days for automatic reset motor overload prq

¢ 6000 cycles of operation required for controls s
Stopping the motor

ection,
tection

tarting or

Overvoltage Cat

Fgory

As specified in Table 18.2

Pollution Degreq

As specified in Table 18.1

Enclosure Flamrhability V-2 for portable appliances or 5VB for other appliances
Conducted Distdrbances Test Level 3
Radiated Electrgmagnetic Fields Test Level 3

Fast Transient Bursts Test Level 3 applied for 2 minutes in each polarify

Surge Immunity Installation Class 2

Electrostatic Disfharge Test Level 3

Thermal Cycling Temperature range: 10.0 = 2 °C to the Operating Ambient

Software Class

Software Class B (See 6.4.3.3)

6.5 Cords, cables, and internal wiring

6.5.1 A power supply cord shall comply with the Standard for Cord Sets and Power-Supply Cords, UL

817.

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

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

Exception No. 1: Insulated conductors need not comply with UL 758 if they comply with:
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a) The Standard for Thermoset-Iinsulated Wires and Cables, UL 44;
b) The Standard for Thermoplastic-Insulated Wires and Cables, UL 83; or

c) The Standard for Fixture Wire, UL 66.

Exception No. 2: Insulated conductors located in a low-voltage circuit not involving the risk of fire or
personal injury need not comply with UL 758.

6.6 Cord reels

6.6.1 A cord reel shall comply with the special-use cord reel requirements of the Standard for Cord
Reels, UL 355[.

6.7 Field wiring boxes and raceways

6.7.1 Electrical boxes and the associated bushings and fittings, and raceways,-of the types specified in
Chapter 3, Wiring Methods and Materials, of the National Electrical Code, ANSI/NFPA 70 apd that comply
with the relevant UL standard (such as the Standard for Metallic Outlet Boxes, UL 514A, the Standard for
Nonmetallic Qutlet Boxes, Flush-Device Boxes, and Covers, UL 514C; or the Standard fof Cover Plates
for Flush-Moynted Wiring Devices, UL 514D) and the requirements.in’General, Section 6.1 are considered
to comply with the requirements in this end product standard.

6.8 Heating elements

6.8.1 Heating elements shall comply with the following'standards, as applicable:
a) Standard for Sheathed Heating Elements,”"UL 1030, for sheath-type heating elements;
b) Stapdard for Appliance Wiring Matetial, UL 758, for heating wire (rope heaters); or|

c) Stamdard for Electric Heating Appliances, UL 499, for other heating elements.

6.8.2 The vqltage rating of a heating element employed in a machine shall not be less tharn that specified
in Table 6.3.

Table 6.3
Rating of heating element
Nominal voltage of circuit Minimum rating of heating element, volts
120 110
208 208
240 220
277 277
480 430
More than 480 Rating of circuit

6.9 Lampholders, indicating lamps and lighting ballasts
6.9.1 Lampholders and indicating lamps shall comply with the Standard for Lampholders, UL 496.

6.9.2 Light emitting diode (LED) light sources shall comply with the Standard for Light Emitting Diode
(LED) Equipment For Use In Lighting Products, UL 8750, unless the LED light source forms a part of a
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luminaire complying with the appropriate UL Standards. Individual light emitting diodes mounted on the
printed wiring board of a control and intended for indicating purposes shall be evaluated with the control.

6.9.3 Lighting ballasts shall comply with the Standard for Fluorescent-Lamp Ballasts, UL 935, or the
Standard for High-Intensity-Discharge Lamp Ballasts, UL 1029, unless the ballast forms a part of a
luminaire complying with the appropriate UL Standard.

6.9.4 The screw shell of an Edison-base lampholder shall be connected to the terminal or lead that is
intended to be connected to the grounded conductor of the power-supply circuit. Table 12.1 identifies the

supply cord conductor intended to be grounded.

6.10 Motors

6.10.1 A mofjor shall be acceptable for the application, and shall be capable of handling the maximum
normal load of the machine as described in 33.2 and 36.2.1 — 36.20.5 without introducing| a risk of fire,
electric shock,|or injury to persons.

6.10.2 A mofor shall comply with the Standard for Rotating Electrical Machines — General Requirements,
UL 1004-1.

Exception: A motor located in a Low Voltage Circuit may be evaluated only for the Risk of Fire and
Personal Injury in accordance with the applicable requirements of{his standard.

6.10.3 With fespect to evaluation of a motor to the Standard for Rotating Electrical Machines — General
Requirements| UL 1004-1, the following exceptions shallbe applied:

a) Motgr controls shall be evaluated in accordance with 6.4.

b) Parfs of phenolic material in contacb with live parts, other than magnet wire, such as brush
holderg or commutator insulation, shall be considered suitable without further evaluation of the
material’s electrical insulating properties if the material has:

1) A flammability rating of at least HB, and

2) A suitable relative thermal index (RTI) for the temperatures obtained during the Normal
TemperatureyJest.

c) Partg of otherymaterials in contact with live parts, other than magnet wire, shall bg¢ evaluated in
accordancewith 14.2.

d) For [metors utilizing alternative spacings specified in the Standard for Insulation| Coordination
including Clearances and Creepage Distances for Electrical Equipment, UL 840, conditions and
requirements as specified in Section 18, Alternate Spacings — Clearances and Creepage
Distances shall be applied.

6.11 Motor overload protection

6.11.1  An machine shall incorporate thermal or overload protection in accordance with 6.11.4 if it is:

a) Permanently connected, continuous duty, and manually started, employing a motor rated at 1 hp
(746 W output) or less,

b) A machine with load characteristics likely to result in an overload or stalled condition that will not
be evident to the user, or

c) Remotely or automatically controlled.
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6.11.2 A motor intended to move air only by means of an air-moving fan that is integrally attached,
keyed, or otherwise fixed to the motor shaft is not required to have running-overload protection.

6.11.3 A shaded-pole motor with a 2:1 or smaller ratio between locked-rotor and no-load currents and a 1
A or smaller difference between no-load and locked-rotor currents is considered to have acceptable
overload protection if it is protected against locked-rotor conditions only.

6.11.4 Motor-overload protection required for an appliance shall consist of one of the following:
a) Thermal motor protection complying with 6.11.6.

b) Impedance motor protection complying with 6.11.7, when the motor is tested as used in the
applia

] 1 1 ] & (H'H
10T UTIUCT TUULRCU=TULUT CUTTUTUUTTS.

c) Elegtronic motor protection complying with 6.11.8.

d) Oth

6.11.5 With

length of the {ime the appliance can operate under normal operation, the ddration of the te

and the endu
be less than
conditions to
motor protect

br protection that is shown by test to be equivalent to the protection-as’specifie

respect to 6.11.4, for an appliance that includes a control that pesitively and re

rance test, both under locked-rotor conditions, may be-le'ss than that specifie
the time the appliance can operate. If an electronig-eontrol operates only u
end the test or limit the motor temperatures, the_control shall be evaluated
on per 6.11.4(c) or the test shall be repeated with.the electronic control defeatg

d in (a).

iably limits the
mperature test
d but shall not
nder abnormal
as electronic
d.

6.11.6 Therfal motor protection shall comply with the:
a) Standard for Thermally Protected Motors; UL 1004-3; or

b) Stapdard for Thermal Links — Requirements and Application Guide, UL 60691.

6.11.7
1004-2.

Impeflance motor protection shall-comply with the Standard for Impedance Protected Motors, UL

6.11.8 Elect
1004-7.

fonic motor protection shall comply with the Standard for Electronically Protecled Motors, UL

6.11.9 With
shall be evalu

respecttethe evaluation of electronic motor protection in accordance with 6.11.8, the control

ated innaccordance with 6.4 as a protective control.

6.11.10 Thel whether such

device is required or not) shall not result in a risk of fire, electric shock, or injury to persons.

fllnrtinning of a mnfnr-lhrnh:r‘ti\/n device prn\/idnd as Ir\nrf of an anplinnma

6.11.11 Fuses employed for motor-running overcurrent protections shall be located in each ungrounded
conductor; and for a 3-wire, 3-phase, alternating-current motor, in each of the three phases.

6.11.12 Overload devices employed for motor-running overcurrent protection, other than those that are
inherent in a motor, shall be located in at least one ungrounded conductor of a single-phase supply system
and in each ungrounded conductor of a 3-phase supply system.

6.11.13 With reference to 6.11.4(d), an overcurrent-protective device conforming with the National
Electrical Code, is considered to be an overcurrent device that is responsive to motor current and is rated
or set as indicated in Column A of Table 6.4. If the rating of the motor-running overcurrent protection
determined in accordance with the foregoing does not correspond to a standard size or rating of fuses,
nonadjustable circuit breakers, thermal cutouts, thermal relays, or heating elements of thermal-trip motor
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switches, the next higher size, rating, or setting may be used, but not more than that specified in Column B
of Table 6.4. For a multispeed motor, each winding connection is to be considered separately.

Table 6.4
Maximum rating of setting of overcurrent-protective device

Ampere rating of device as a percentage of motor full-load current rating
Type of motor
A B

Motor with marked service factor of 1.15 125 140

or more

Motor with marked temperature rise of

40°C (72°F) or lgss 125 140

Any other motor 115 130

6.11.14  With

Systems — Pa
motor overloa

impedance prE

6.11.15 Fusg
time-delay fus

6.11.16 Motd
with the requir|

reference to 6.11.4(d), power conversion equipment is considered:equivalent
ection if it has been evaluated to the Standard for Adjustable Speed Electrice
5-1: Safety Requirements — Electrical, Thermal, and Energy; UL 61800-5-1
protection, and is suitably rated for use with the motor employed.

b of the highest ampere rating that can be inserted<n the fuseholder.

r-overload protection in which contacts control a relay coil in a motor starte
ements in 6.11.4.

to thermal or
| Power Drive
incorporates

s shall not be used as motor-overload protective deyices unless the motor is protected by a

shall comply

6.11.17 For @ multispeed motor of any of the typesimentioned in 6.11.1 that employs a separate overload

protective dev|
speeds at whi

6.12 Overcuyrrent protection

6.12.1 Fuses
248-1; and the

6.12.2 Fusefolders shall.comply with the Standard for Fuseholders — Part 1: General Req

4248-1, and th

ce to provide running overload protection, the requirement in that paragraph
h the motor is intended to operate.

shall comply with-the Standard for Low-Voltage Fuses — Part 1: General Req
applicable Partofthe UL 248 Series for the specific fuse type.

e applicable Part of the UL 4248 Series for the specific fuseholder type.

6.12.3 Supp

applies at all

Lhirements, UL

lirements, UL

ementary protectors shall comply with the Standard for Supplementary Protec

ors for Use in

Electrical Equi

pment, UL 1077.

6.12.4 Circuit breakers shall comply with the Standard for Molded-Case Circuit Breakers, Molded-Case
Switches and Circuit-Breaker Enclosures, UL 489.

6.12.5 Contactors and overload relays shall comply with the Standard for Industrial Control Equipment,
UL 508, or the Standard for Low-Voltage Switchgear and Controlgear — Part 1: General Rules, UL 60947-
1, with the Standard for Low-Voltage Switchgear and Controlgear — Part 4-1: Contactors and Motor-
Starters — Electromechanical Contactors and Motor-Starters, UL 60947-4-1.

6.12.6 A protective device shall be wholly inaccessible from outside the appliance except that the
operating handle of a circuit breaker, the operating button of a manually operable motor protector, and
similar parts may project outside the appliance enclosure.
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6.12.7 If an appliance is provided with a single-pole overcurrent protective device and is required to
employ a polarized plug, the overcurrent protective device shall be connected to the ungrounded
conductor of the power-supply cord of an appliance. Table 12.1 specifies the polarity identification of the
power-supply cord conductors.

Exception: For portable, non-automatically starting appliances employing a motor rated 1-hp or less
intended to be operated on a nominal 120 volts branch circuit and employing a plug rated at 15-amperes,
an overcurrent protective device within the appliance is not prohibited from being located in either
conductor of the power-supply cord, when the overcurrent protective device acts only as a supplementary
overcurrent protector.

6.12.8 If the current rating of a machine is more than 40 A, and there are subdivided circuits within the
machine feeding two or more power-consuming components — motors, motor-control-circuits, electric

heating elem

leads, overcd

terminal circu

Exception: Ad

the subdivide

a) For
ampad
will prd

b) For
least @

bnts — connected in parallel with each other across any pair of main-supp

.

ditional overcurrent protection is not required as a part of thexmachine for the
f circuits described below:

each separate motor or heating-element circuit supplied by insulated condug
ity at least one-third that of the protective device inthe branch circuit to whig
perly be connected.

each separate motor-control circuit supplied,by insulated conductors having
ne-fifth that of the protective device in the_branch circuit to which the machirn

rrent protection shall be provided as a part of the machine for theycondy

y terminals or
ctors of each

conductors of

fors having an
h the machine

hn ampacity at
e will properly

be cornected.

6.13 Polymegric materials and enclosures

6.13.1 Polymeric materials shall have:
a) A quitable flammability rating in accordance with the Standard for Tests for Flammability of
Plastiq Materials for Parts\in Devices and Appliances, UL 94, as specified in the Standard for
Polymegric Materials —Jse in Electrical Equipment Evaluations, UL 746C;
b) A g4uitable Fungctional-Use Temperature Index, Generic Thermal Index, or Relative Thermal
Index [RTI) in.accordance with the Standard for Polymeric Materials — Use in Electrical Equipment

Evalug

c) Corn

—Use

tions, WE746C; and

hply with the performance requirements as specified in the Standard for Polyn

heric Materials

in Electrical Equipment Evaluations, UL 746C.

See also Section 14, Insulating Material, for polymeric insulating materials and Section 8, Frame and
Enclosure, for polymeric enclosures.

Exception: If the deterioration of a part formed of polymeric material does not result in noncompliance with
this standard, the thermal index need not be determined.

6.13.2 Metallized polymeric parts or enclosures shall comply with the applicable requirements of the
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. This requirement is
not applicable to metallized coating applied only to the exterior surfaces of the appliance such that flaking
of the coating is not likely to enter the electrical enclosure of the appliance.
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6.14 Power supplies
6.14.1 A Class 2 power supply shall comply with the Standard for Class 2 Power Units, UL 1310.

6.14.2 A non-Class 2 power supply shall comply with one of the following:
a) Standard for Power Units Other Than Class 2, UL 1012; or

b) Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL
60950-1; or

c¢) Standard for Industrial Control Equipment, UL 508; or

d) Starldard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety Requirements
— Electfical, Thermal, and Energy, UL 61800-5-1; or

e) Stamdard for Audio/Video, Information and Communication TechnologyyEquipment — Part 1:
Safety Requirements, UL 62368-1.

6.15 Printed wiring boards

6.15.1 Printdd wiring boards, including coatings, shall comply{with the Standard for Rrinted Wiring
Boards, UL 796.

6.15.2 Printdd wiring boards shall have a flammability class of at least HB.
6.15.3 Printdd wiring boards containing line voltage_ gircuits shall be rated for direct support
6.16 Semicanductors, relays and small electrical and electronic components

6.16.1 A power switching semiconducter-device that is relied upon to provide isolation tq ground shall
Standard for Electrically/Isolated Semiconductor Devices, UL 1557. The die|ectric voltage
withstand tests required by UL 1587 -shall be conducted applying the criteria of Section 40 of this end
product standard.

6.16.2 An odtical isolator that is relied upon to provide isolation between primary and secgndary circuits
or between other circuits/as required by this standard shall comply with the Standard for Oplical Isolators,
UL 1577. The dielectric voltage withstand tests required by UL 1577 shall be conducted applying the
criteria of Secfion.34\of this end product standard.

6.16.3 Except as otherwise specified in this standard, component requirements are not specified for
small electrical parts on printed wiring boards, including diodes, transistors, resistors, inductors, integrated
circuits, and capacitors not directly connected to the supply source.

6.16.4 Relays shall comply with the Standard for Automatic Electrical Controls — Part 1: General
Requirements, UL 60730-1, or the Standard for Industrial Control Equipment, UL 508.

6.17 Solenoids and electrically operated valves
6.17.1 Solenoids shall comply with the Outline of Investigation for Solenoids, UL 906.

6.17.2 Electrically operated valves shall comply with:

a) The Standard for Electrically Operated Valves, UL 429; or
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b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.
6.18 Supplemental insulation, insulating bushings and assembly aids

6.18.1 The requirements for supplemental insulation (e.g. tape, sleeving or tubing) are not specified
unless the insulation or device is required for compliance with this standard. In such cases:

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

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

Note: UL 510 coyers tape rated up to 80 °C, and UL 510A covers tape rated greater than 80 °C.

6.18.2 Wire| positioning devices required for compliance with this standardy-shall comply with the
Standard for Positioning Devices, UL 1565.

6.18.3 Insulating bushings required for compliance with this standard shall comply the Standard for
Insulating Busghings, UL 635. Tests specified in this Standard (e.g. Strain Relief Test) may $till need to be
performed to gonfirm the combination of the insulating bushing and the supporting part are spitable.

6.19 Switches, timers and interlocks
6.19.1 Switgches

6.19.1.1  Swjtches shall comply with:
a) Thel Standard for Switches for Appliances — Part 1: General Requirements, UL 61(058-1; or

b) The Standard for General-Use,;Snap Switches, UL 20.

6.19.1.2 A switch shall be appropriate for the particular application, and shall have a currgnt and voltage
| rating not legs than that of the/maximum load it controls in the appliance, as specified in 6.19.1.3 —
6.19.1.6 0r6.]9.1.7 — 6.19+1.8:

I 6.19.1.3 In the application of 6.19.1.2, switches that comply with the UL 61058-1 shdll be rated as
specified in 6]19.14=6.19.1.6.

6.19.1.4 Power swiiches shall be rated as Tollows:
a) For a voltage not less than the rated voltage of the appliance;
b) For a current not less than the rated current of the appliance;
c¢) For Continuous Duty;
d) With respect to load:

1) Switches for motor-operated appliances shall be rated for resistance and motor load in
| accordance with 7.2.2 of UL 61058-1; or

2) Switches may be rated for a declared specific load (e.g., rated for motor load) in
accordance with 7.2.5 of UL 61058-1, and may be classified based upon the load
conditions encountered in the appliance under normal load.
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e) For ac if the appliance is rated for ac;

f) For dc if the appliance is rated for dc.

6.19.1.5 Ratings and load classifications for switches other than power switches shall be based on the
conditions encountered in the appliance under normal load.

6.19.1.6 Switches shall also be rated with respect to endurance as follows:
a) Power switches: 6000 cycles;

b) Power switches provided with series electronics shall be subject to an additional 1000 cycles of

hes other than power switches, such as speed selector switches, that. may be switched
lectrical load: 1000 cycles;

d) The ffollowing non-power switches are not required to be rated for endlrance:
1) Deleted

2) Switches with a rating of 20 mA or less classified in7.2.6 of UL 61058-1.

6.19.1.7 In gpplying the requirement in 6.19.1.2 to a switch eontrolling a motor, the switch shall have a
horsepower rgting not less than that of the controlled motor.

Exception: A [switch with suitable general purpose voltage and current ratings, but without a suitable
horsepower rdting, may be used if it complies with the\Switch Overload Test of 48 or if:

a) The jpower factor in the locked rotor condition is at least 80 percent; and

b) Thellocked rotor current is not.more than 150 percent of the switch rating, for swifches rated 10
A orlesgs; or

¢) Thellocked rotor currentis not more than 125 percent of the switch rating, for qwitches rated
greateffthan 10 A.

6.19.1.8 In gpplying thetrequirement in 6.19.1.2, the resistive current rating of a switch that controls an
inductive load|other that‘a motor, such as a transformer, electric-discharge-lamp ballast or relay, shall not
be less than twice the rated full-load current of the inductive load, unless the switch has beeh investigated
and found accgptable for the application.

6.19.1.9 In a permanently connected machine nominally rated 120 or 120/240 V (3-wire), no switch or
overcurrent-protective device of the single-pole type, other than an automatic control without a marked off
position, shall be electrically connected to a terminal or lead intended for connection to the grounded
conductor of the supply circuit.

6.19.1.10 A manually operated motor-control switch shall be provided in a cord-connected machine that
employs a motor rated more than 1/3 horsepower (250 W output).

6.19.1.11 A switch that controls a medium-base lampholder of other than a pilot or indicating light shall
be investigated for use with tungsten-filament lamps.

6.19.1.12 A manually operated, line-connected, single-pole switch, or other control device, intended for
on-off operation of the machine shall be connected to the ungrounded conductor of the power-supply cord.
Table 12.1 specifies the polarity identification of the power-supply cord conductors.
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6.19.1.13 Snap switches mounted in boxes shall have faceplates installed so as to completely cover the
opening and seat against the finished surface.

6.19.1.14 Snap switches shall be effectively grounded and a means shall be provided to ground metal
faceplates, whether or not a metal faceplate is installed. Snap switches shall be considered effectively
grounded when either of the following conditions are met:

a) The switch is mounted with metal screws to a metal box or to a nonmetal box with integral
means for grounding devices.

b) An equipment-grounding conductor or equipment bonding jumper is connected to an equipment-
grounding termination of the snap switch.

Exception: Dq
6.19.2 Timi

6.19.2.1 A (
gear-train, by
mechanical a

a) The

b) The

6.19.2.2 A f
without separ|

6.19.3 Inter

6.19.3.1 Op
encourage de

6.19.3.2 An
use.

6.19.3.3 An

uble-insulated snap switches are not required to be effectively grounded.
ng switches and controls

lock-operated switch, in which the switching contacts are actuated by a clg
electrically-wound spring motors, by electric clock-type motors, or by equi
rangements shall comply with:

Standard for Clock-Operated Switches, UL 917; or

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

mer or time switch, incorporating electronic timing circuits or switching c
hble contacts, shall be evaluated in accordance with 6.4.

ock systems

eration of an interlock in.intended use shall not inconvenience the oper
liberate defeat of the intérlock.

interlock shall not-bé' capable of being defeated by food that could accumulz

interlock shall be such that it cannot be defeated readily:

a) Wit

b) Wit

ck-work, by a
valent electro-

| 60730-1.

rcuits, with or

ator so as to

te in intended

Iout damaging the machine,

c) By the probe as shown in Figure 11.1.

6.19.3.4

If an interlock is actuated by movement of a guard, the arrangement shall be such that the

guard is in place when the interlock is in the position that permits operation of the parts being guarded.
With the guard removed, the interlock shall comply with the requirements in 28.4.

6.19.3.5 An interlock system shall have an endurance rating of 100,000 cycles of operation at not less
than the rating of the load it controls. If the interlock system has not been shown to have been investigated
for the purpose, it shall be subjected to the Interlock System Endurance Test, Section 49.
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6.20 Transformers

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

6.20.2 Class 2 and Class 3 transformers shall comply with the Standard for Low Voltage Transformers —
Part 3: Class 2 and Class 3 Transformers, UL 5085-3.

Exception: Transformers located in a low voltage circuit, not involving a risk of fire or personal injury, need
not comply with this requirement.

7 Field Attaghed Accessories

7.1 A machipe having provisions for the use of electrical accessories to be attached.in thg field shall be
constructed sq@ that the use of these accessories will not introduce a risk of fire, electric shog¢k, or injury to
persons.

7.2 The maghine shall comply with all requirements of this standard with or without the accessory
installed.

7.3 Installatipn of accessories by the user shall be restricted to an arrangement [that can be
accomplished [by means of receptacles and plug-in connectors:

7.4 Installatipn of accessories by service personnél*shall be by means of receptacles, plug-in
connectors, insulated wire connectors, or by connectioh to existing wiring terminals.

7.5 With refgrence to 7.4, an installation shall not require the cutting of wiring or thg soldering of
connections By the installer. Installations  shall not require cutting, drilling, or weldind in electrical
enclosures ar|d in other areas where such' operations may damage electrical componerjts and wiring
within the enclpsure.

7.6 Strain-relief means shall be provided for the wiring in the accessory when there is g possibility of
transmitting sfress to the terminal connections during installation unless the wiring is located in a low-
voltage circuit| the functioning of which is not relied upon for compliance with this standald. See Strain
Relief Test, Sqction 51.

7.7 Each terrlninal and wiring intended to be field connected shall be identified on the:

a) Accessory,

b) Commercial food preparing machine when connections are to be made between the accessory
and the machine, and

¢) Wiring diagram(s).
7.8 The mounting location of the accessory shall be indicated on the machine.

Exception: When the mounting location is fixed due to the function of the accessory and arrangement of
the machine, and instructions are provided specifying the installation and location for the accessory, the
mounting location of the accessory need not be indicated on the machine.

7.9 The intended installation of the accessory shall be indicated in the installation instructions included
on or with the accessory. See 64.1.
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7.10 An electrical accessory intended for field installation shall be marked in accordance with 63.5.3.

7.11 As part of the investigation, accessories are to be tested as described in the Accessory Installation

Test, Section 59, in case of doubt, to determine that:
a) Their installation is feasible,

b) The instructions are detailed and correct, and

c) The use of the accessories does not introduce a risk of fire, electric shock, and injury to persons.

8 Frame and Enclosure

8.1 A machine shall be formed and assembled so that it will have the strength and rigidit
resist the abuses that it is likely to be subjected to, without increasing the likelihood of fire,
or injury to persons due to total or partial collapse with resulting reduction of-spatings
displacement|of parts, or other serious defects.

8.2 Cast- apd sheet-metal portions of the enclosure shall not be thinner“than indicate
unless the emclosure is found to be acceptable when investigated under considerations
mentioned in B.3 and 8.4.

necessary to
electric shock,
loosening or

0 in Table 8.1
5 such as are

Table 8.1
Minimum acceptable thicknessof'enclosure metal
At small flat, unreinforced surfaces and at
surfaces that are reinforced by curving,
ribbing, and the like (or are otherwise of a | At surfaces to which a At relatively large
shape and/or size) to provide physical wiring system is to be unreinforced flat
Metal strength connected in the field urfaces
inches (mm) inches (mm) inche (mm)
Die-cast 3/64 (1.2) - - 5/64 (2.0)
Cast malleable [ron 1/16 (1.6) - - 3/32 (2.4)
Other cast metd| 3/82 (2.4) - - 1/8 (3.2)
Uncoated shee{ 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 shept metal 0.036° (0.91)° 0.045 (1.14) 0.036 (0.91)
@ Thinner sheet|metal may be employed if found to be acceptable when the enclosure is investigated under considerations such
as those mentidned'in"8.4.

8.3 In addition to being considered with reference to the factors mentioned in 8.4, an enclosure of sheet

metal is to be investigated with respect to its size and shape, the thickness of metal and it
for the particular application, considering the intended use of the machine.

s acceptability

8.4 Among the factors that are to be taken into consideration when determining the acceptability of an

enclosure are:
a) The mechanical strength,
b) Resistance to impact,
¢) Moisture-absorptive properties,

d) Combustibility, and
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e) Resistance to distortion at temperatures to which the material may be subjected under
conditions of normal or abnormal usage.

8.5 The enclosure of a remotely or automatically controlled machine shall preclude molten metal,
burning insulation, and flaming particles from falling on combustible materials, including the surface upon
which the machine is supported.

8.6 The requirement in 8.5 will necessitate that an electrical component, such as, a switch, relay or
solenoid, be individually and completely enclosed, except for terminals, unless it can be shown that
malfunction of the component would not result in a risk of fire, or there are no openings in the bottom of the

machine enclosure. It will also necessitate the use of a barrier of noncombustible material:

a) Und

b) Und

8.7 The barr

2l d MOTOor unless:

1) The structural parts of the motor or of the machine provide the equival
barrier;

2) The protection provided with the motor is such that no burning insulat
material falls to the surface that supports the machine when\the motor is en
each of the following fault conditions:

i) Open main winding,
ii) Open starting winding,
iii) Starting switch short-circuited, and

iv) Capacitor of permanent-split.phase motor short circuited, the short-
applied before the motor is energized and the rotor is to be locked;

3) The motor is provided with\a thermal motor protector — a protective
sensitive to temperature and current — that will keep the temperature of the nj
from exceeding 125°C (257°F) under the maximum load under which the
without causing the protector to cycle and from exceeding 150°C (302°F) wi
the motor locked; or.

4) The motor (complies with the requirements for impedance-protected mg
temperature_of the motor winding will not exceed 150°C (302°F) during the fir
operationwith the rotor of the motor locked.

br Wiriig, unless it is neoprene- or thermoplastic-insulated.

ent of such a

on or molten
brgized under

circuit is to be

levice that is
otor windings
motor will run
th the rotor of

tors, and the
st 72 hours of

er mentioned in 8.6 shall be horizontal, shall be Tocated as indicated in Figure 8.1, and shall

not have an area less than that described in that illustration. Openings, such as drain holes and vent
openings, may be employed in the barrier, provided such openings would keep molten metal and burning
insulation from falling on combustible material.
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Figure 8.1

Location and extent of barrier

A

n to be shielded by barrier) This will consist of the entire com
erwise shielded and will~¢onsist of the unshielded portion of a
tially shielded by thescomponent enclosure or equivalent.
ction of outline 6f component on horizontal plane.

ed line that (traces out minimum area of barrier. The line is al

Tangent-to the component,

Five. degrees from the vertical, and

NOTES:

A — Regio

is not othg

that is par

B — Proje

C — Inclin
a
b
c

Soorientedthatthe area tracedout—on o horizotat pfane s

ponent if it
component

ways:

maximum.

D — Location (horizontal) and minimum area for barrier. The area is that included
inside the line of intersection traced out by the inclined line C and the horizontal
plane of the barrier.

EB130B
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8.8 A door or a cover of an enclosure that provides access to any overload-protective device that
requires resetting or renewal shall be hinged or otherwise attached in an equivalent manner.

8.9 Means shall be provided for holding the door or cover over a fuseholder in a closed position, and the
door or cover shall be tight-fitting.

8.10 If the deterioration of a polymeric liquid container or breakage of a glass liquid container provided as
part of a machine would result in a risk of fire or electric shock, the container shall be of a material that is
compatible with the liquid intended to be used therein. See 10.2 for metallic liquid containers. A machine
provided with a liquid container shall comply with the construction requirements in Liquid Mixing and

Blending Machine, Section 29, and Flooding of Live Parts Tests, Section 41.

8.11 A cord-
Mounting Test

9 Mechanical Assembly

9.1
operation. Co
Normal Temp
preclude loosq

9.2 A switch
attachment ply

Exception No.

a) The
switch
the swi

b) The
c) The

d) The
person

Exception No.
indicator light

A machine shall be assembled such that it will not be adversely affected by the vibra

connected machine intended for mounting on a wall shall comply with the
Section 56.

mpliance shall be determined by physical inspection performed after com
brature Test, Section 36. Brush caps shall be tightly,threaded or otherwisg
ning.

g, or similar component shall be mounted securely and shall be kept from turn

1: A switch need not be precluded from\turning if all four of the following cond
s considered to be subject to farces that tend to turn the switch during norma
fch.

imeans for mounting the 'switch makes it unlikely that operation of the switch w
Spacings are not reduced below the minimum required values if the switch rota

normal operation of the switch is by mechanical means rather than by dire
S.

2: Allampholder of the type in which the lamp cannot be replaced, such as 3

Adequacy of

ion of normal
bletion of the
b designed to

other than a through-cord switch, a lampholder;~an attachment-plug receptacle, a motor-

ng. See 9.4.

tions are met:

switch is of a plunger or other type ‘that does not tend to rotate when operated. A toggle

| operation of

I loosen it.
tes.

ct contact by

neon pilot or

n. which the lamp is sealed in a nonremovable jewel, need not be precluded

from turning if

rotation cann

treduce spacings befow thermmmumnT required values.

9.3 Uninsulated live parts shall be secured to the base or mounting surface so that they will be kept from
turning or shifting in position, if such motion may result in a reduction of spacings below the minimum
acceptable values.

9.4 The means for preventing the turning or shifting mentioned in 9.2 and 9.3 is to consist of more than
friction between surfaces — for example, a properly applied lock washer is acceptable as the means for
preventing a small stem-mounted switch, or other device having a single-hole mounting means, from
turning.
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10 Protection Against Corrosion

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

Exception No. 1: Surfaces of sheet-steel and cast-iron parts within an enclosure are not required to be
protected against corrosion if the oxidation of the metal due to the exposure to air and moisture is not likely
to be appreciable. The thickness of metal and temperature are also to be considered.

Exception No. 2: Bearings, laminations, or minor parts of iron or steel, such as washers, screws, and the
like need not comply with this requirement.

10.2 If deteffioration of a liquid container provided as a part of a machine would resglt in & risk of fire or
electric shock, the container shall be of a material that is resistant to corrosion by the|liquid jntended to be
used therein.|A machine provided with a liquid container shall comply with Liguid Mixing| and Blending
Machine, Sedtion 29, and Flooding of Live Parts Tests, Section 41.

10.3 Metal ghall be used in combinations that are galvanically compatible and shall nof be subject to
significant cofrosion due to electrochemical action in any working, storage, or transport |environmental
conditions. Compliance is checked by inspection and by referenceto Figure 10.1. Combinatjons above the
line in the taple shown in Figure 10.1 shall be avoided. Corfosion resistance may be achieved by a
suitable plating or coating process.
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Figure 10.1
Table of electrochemical potentials
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11 Accessibility of Live Parts

11.1 Electrical parts of a machine shall be located or enclosed so that protection against unintentional
contact with uninsulated live parts is provided. Insulated brush caps do not require additional enclosure.

11.2 During the examination of a machine in connection with the requirements in 11.1, a part of the outer
enclosure that may be removed without the use of tools by the user of the machine to permit the
attachment of accessories, to allow access to means for making operating adjustments, or for another
reason is to be disregarded — that is, it is not to be assumed that the part in question affords protection
against the risk of electric shock.

11.3 An opening anywhere in the enclosure of a hand-supported machine or in any portion of a machine
hand-held in pormal use is acceptable if a probe as illustrated in Figure 11.1, when inserted point first as
far as possibl¢ into the opening:

a) Dogs not enter the opening for a distance of more than 1/8 inch (3.2 mm)}-and

b) Dogs not touch any uninsulated live part or film-coated magnet wire.

11.4 In the gdnclosure of a machine other than as described in 11.3:

a) An ppening that a 3/4-inch (19.1-mm) diameter rod will not)enter is acceptable if:

1) A probe as illustrated in Figure 11.2 cannot.be made to touch any uninsylated live part
when inserted through the opening, and

2) A probe as illustrated in Figure 11.3 ¢annot be made to touch film-coatefl magnet wire
when inserted through the opening.

b) An ppening that a 3/4-inch (19.1-mn),diameter rod will enter is acceptable under|the conditions
described in 11.5 and Figure 11.4 .

Figure 11.1

Probe for hand-supported enclosure

1/4 INCH
(6.4 mm)DIA‘

———

. CONVENIENT —— == |=— 1/8 INCH

PA190
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Figure 11.2

Probe for uninsulated live part

-~ ANY CONVENIENT LENGTH
1/2 INCH DIA.

3/4 INCH Dia,__ 127mm) ]
(19.Tmm)

/)
/

N

\ 3/16 INCH R

(4.8mm)
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4
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PA130A
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Figure 11.3

Probe for film-coated magnet wire

— —=— ANY CONVENIENT LENGTH
3/4" (19.1mm) DIA. ~
1/2" (12.7mm) DIA.

PA140

—

- 4" (101.6mm)

1/4” (6.4mm) RAD.
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Figure 11.4

Opening in enclosure
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11.5 The opening illustrated in Figure 11.4 is acceptable if, within the enclosure, there is no uninsulated
live part or film-coated magnet wire less than X distance from the perimeter of the opening, as well as
within the volume generated by projecting the perimeter distance X normal to its plane. X equals five times
the diameter of the largest round rod that can be inserted through the opening, but not less than 4 inches
(102 mm). In evaluating an opening, any barrier located within the volume is ignored unless it intersects

the boundaries of the volume in a continuous, closed line.

12 Supply Connections

12.1

1211

Cord-connected machines

General

121.11 A
shall be provi

nachine intended to be connected to the power-supply circuit by means (of
led with a flexible cord and an attachment plug for connection to the supply cir

12.1.1.2 The flexible cord shall have a voltage rating not less than the rated voltage of the

shall have an

ampacity that is not less than the current rating of the machine,

12.1.1.3 The flexible cord shall be:

8 flexible cord
Cuit.

machine, and

a) Type SJ or heavier cord,

b) Not|less than 5 feet (1.52 m) long, and

c) Attached to the machine.
Exception: A inachine that is not required to be provided with a grounding conductor may be provided with
a separate ddtachable power-supply cord having means for connection to the machine and fa length of not
less than 5 fegt (1.52 m).
12.1.1.4 A {loor-supported machine-intended to be installed in a dedicated location |- that is one
expected to be permanently wired%< is acceptable if provided with not more than 8 feet (2.44 m) of Type S,
SO, ST, or ST|O cord and an attachment plug for supply connection when there is a need to permit removal

for maintenan

12.1.1.5 An

ce and repair.

oil-resistantcord is required if the machine is likely to be subjected to grease o

12.1.1.6 Th
the face of th

length of an attached flexible cord is to be measured from where it enters t

I oil.

he machine to

attachment plug. The length of a detachable power-supply cord includes the fi

ttings.

12.1.1.7 The attachment plug shall have an ampacity that is not less than the current rating of the
machine and a voltage rating equal to the rated voltage of the machine. If a machine is intended for use on
two or more different values of voltage by field alteration of internal connections, the attachment plug
provided with the machine shall be acceptable for the voltage for which the machine is connected when
shipped from the factory. See 63.1.3.

12.1.1.8 If a machine incorporates a disconnecting means, such as a cord connector in the supply cord
between the handle and the motor, the arrangement shall be such that no live parts will be exposed under
normal conditions.
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12.1.2 Strain relief

12.1.2.1 Strain relief shall be provided so that mechanical stress on a flexible cord will not be transmitted
to terminals, splices, or interior wiring.

12.1.2.2 Push-back relief shall be provided to keep a flexible cord from being pushed into a machine
through a cord-entry hole if such displacement may subject the cord to mechanical damage or to exposure
to a temperature higher than that for which the cord is acceptable, or may reduce a spacing, such as to a
metal strain-relief clamp, below the minimum acceptable value, or to cause movement of internal wiring at
splices and terminals.

12.1.2.3 If aknotin a flexible cord serves as strain relief, a surface that the knot may contact shall be free
from projectiops, burrs, fins, and other sharp edges that may cause abrasion of the inslilation on the
conductors.

12.1.2.4 The flexible cord shall be restrained from any rotation that will cause_movemegnt of internal
wiring at splicgs and terminals.

12.1.3 Bushjngs

12.1.3.1 At g point where a flexible cord passes through an opening*in a wall, barrier, or efgclosing case,
there shall be|a bushing or the equivalent that shall be substantial, reliably secured in place, and shall
have a smooth, well-rounded surface against which the cord may bear.

12.1.3.2 A villcanized fiber bushing shall not be less,than 3/64 inch (1.2 mm) thick and o formed and
secured in plage that it will not be adversely affected by, conditions of ordinary moisture.

12.1.3.3 A s¢parate soft-rubber, neoprene, or.polyvinyl chloride bushing shall not be employed.

Exception No.|1: A separate soft-rubber;.ficoprene, or polyvinyl chloride bushing may be employed in the
frame of a molor or in the enclosure ofla capacitor attached to a motor provided that:

a) The pushing is not lessthan 3/64 inch (1.2 mm) thick, and

b) Theg bushing is Joeated so that it will not be exposed to oil, grease, oily vgpor, or other
substahces havinga\deleterious effect on the compound employed.

Exception No.|2: A-bushing of one of these materials may be used, if the edges of the holg in which the
bushing is moynted.are smooth and free from burrs, fins, and other sharp edges.

12.1.3.4 At any point in a machine, a bushing of the same material as, and molded integrally with, the
supply cord is acceptable if the built-up section is not less than 1/16 inch (1.6 mm) thick at the point where
the cord passes through the enclosure.

12.1.4 Polarization

12.1.4.1 The attachment plug of the power-supply cord of a machine with a nominal 120-volt rating and
provided with a manually operated, line-connected, single-pole switch for appliance on-off operation, or an
Edison-base lampholder, shall be of the 2-wire polarized or 3-wire grounding type. The attachment plug of
the power-supply cord of a machine provided with a 15- or 20-ampere general-use receptacle shall be of
the 3-wire grounding type.
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12.1.4.2 If a 3-wire grounding-type attachment plug or a 2-wire polarized attachment plug is provided,
the attachment plug connections shall comply with Figure 12.1 and the polarity identification of the flexible

cord shall comply with Table 12.1 .

2 The blade to wh

AB100 (IDENTIFIED CONDUCTOR)P

Figure 12.1

Connection to attachment plug

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

U GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE @

CONDUCTOR NOT INTENDED TO, BE
GROUNDED (UNIDENTIFIED GONDUCTOR)

CONDUCTOR INTENDES TO BE GROUNDED
(IDENTIFIED CONDYCTOR)P

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

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED

ich th€ green conductor is connected may have a U-shaped or circular cross section.

b Signifies a cond

uctor identified in accordance with lable 12.7 .
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Table 12.1
Polarity identification of flexible cords

Method

Acceptable combinations

of identification Conductor intended to be grounded?

All other conductors?®

Color of braids o

Solid white or grey — without tracer without tracer

Solid color other than white or grey —

n individual conductors - -
Color other than white or grey, with tracer

in braid without tracer

Solid color other than white or grey —

conductors

Color of insulation on individual

Solid white or grey®

Solid color other than white or grey®

Light blue
grey

Solid color other than light blue, white, or

Color of separat

rs White or grey Color other than whitefor

prey

a A wire finished
grounding condd

® Only for cords

to show a green color with or without one or more yellow stripes or tracers is to be used only-as‘an
ctor.

aving no braid on any individual conductor.

equipment

12143 Am
polarized cord

achine employing a polarized detachable power-supply cord shall not accomr

12.2 Permanently connected machines

12.2.1 Gene|

12.2.1.1
connection of

12.2.2 Term

12.2.21 Atsg
machine are t
after the mach

12.2.2.2 A tg
machine so as

12.2.2.3 Ifit
on the motor
Electrical Mac

ral

A nmpachine intended for permanent connection to the power supply shall have

bne of the wiring systems that would be-acceptable for the machine.
nal compartment

rminal box or compartment.in which power-supply connections to a permaner
b be made shall be provided and located so that the connections may be rea
ine is installed as intended.

rminal compartment intended for connection of a supply raceway shall be a
to be kept.from turning.

s intended that supply connections be made directly to a motor, the terminal
bhall\eomply with the requirements for terminal compartments in the Standar|

nodate a non-

provision for

tly connected

dily inspected

tached to the

compartment
d for Rotating

hines — General annirnmnn’re, UL 1004-1

12.2.2.4 An electrical component shall not be mounted on a part, such as the cover of a terminal

compartment,
12.2.3 Wirin

12.2.3.1

that must be removed to make or inspect field-wiring connections.

g terminals and leads

A permanently connected machine shall be provided with wiring terminals for the connection of

conductors having an ampacity acceptable for the machine; or the machine shall be provided with leads
for such connection.

12.2.3.2 A field-wiring terminal is considered to be a terminal to which a wire may be connected in the
field, unless the wire and a means of making the connection — a pressure terminal connector, soldering
lug, soldered loop, crimped eyelet, or the equivalent — are factory-assembled to the wire and provided as a
part of the machine.
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12.2.3.3 Wiring terminals for the supply conductors — excluding the grounding conductor — shall be
provided with a pressure wire connector securely fastened in place, for example, firmly bolted or held by a
screw.

Exception No. 1: A soldering lug may be used.
Exception No. 2: A wire binding screw or stud-and-nut combination may be employed at a wiring terminal
intended to accommodate a 10 AWG (5.3 mm?) or smaller conductor if upturned lugs or the equivalent are

provided to hold the wire in place.

12.2.3.4 A wiring terminal shall be kept from turning.

12.2.35 A IJzad intended for field connection to an external circuit shall:
a) HaVe a free length of 6 inches (150 mm) or more, and

b) Not|be more than two sizes smaller than the external circuit conductor.to which if is intended to
be cornected.

Exception: THe lead may be less than 6 inches (150 mm) long if it is evident that the use of a longer lead
might result in a risk of fire or electric shock.

12.2.3.6 A wire-binding screw or stud-and-nut combination at.a‘'wiring terminal shall not be smaller than
No. 10 and shall thread into metal.

Exception No| 1: A No. 8 screw or stud may be used at'a terminal intended only for the conhection of a 14
AWG (2.1 mny?) or smaller conductor.

Exception No| 2: A No. 6 screw or stud may.'be used for the connection of a 16 or 18 AWG (1.3 or 0.82
mm?) conducior.

12.2.3.7 A tgérminal plate tapped for awire-binding screw shall be of metal not less than 0050 inch (1.27
mm) thick ang shall not have less.than two full threads in the metal.

Exception: A alloy plate may be not less than 0.030 inch (0.76 mm) thick if the tapped threads have
adequate meg¢hanical strength.

12.2.3.8 A terminalplate formed from stock having the thickness specified in 12.2.3.7 jmay have the
metal extruded at the tapped hole to provide two full threads for the binding screw.

12.2.3.9 Upturned lugs or a cupped washer shall be capable of retaining a supply conductor of the size
specified in 12.2.3.1 under the head of the screw or washer.

12.2.4 Grounded terminals and leads

12.2.4.1 A permanently connected machine nominally rated 120 or 120/240 V (3-wire) and employing a
lampholder of the Edison-screw-shell type, or a single-pole switch or overcurrent-protective device other
than an automatic control without a marked off position, shall have one terminal or lead identified for the
connection of the grounded conductor of the supply circuit.

12.2.4.2 A terminal intended for the connection of a grounded supply conductor shall be of or plated with
metal that is substantially white in color and shall be readily distinguishable from the other terminals, or
proper identification of that terminal shall be clearly shown in some other manner, such as on an attached
wiring diagram.
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12.2.4.3 A lead intended for the connection of a grounded power-supply conductor shall be finished

white or grey color and shall be readily distinguishable from the other leads.
13 Current-Carrying Parts

13.1
metal.

13.2 Ordinary iron or steel shall not be used as a current-carrying part.

Exception: Ordinary iron or steel provided with a corrosion-resistant coating, may be used
carrying part if i ith6 1.1

14 Insulating Material

14.1 Materig] for mounting an uninsulated live part shall be porcelain, phenglic-compos
equivalent majerial.

14.2 Thermdplastic material in direct contact or close proximity to live.parts, other than
shall have physical strength and rigidity, resistance to heat, resistance to flame propagat
strength, and pther properties appropriate for the application as.specified in the Standard

A current-carrying part shall be of silver, copper, a copper alloy, stainless steel, or other similar

for a current-

tion, or other

magnet wire,
ion, dielectric
for Polymeric

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

14.3 Ordinary vulcanized fiber, minimum 1/32 inch (0.8 mm) thick, may be used for insulafing bushings,
washers, sepgrators, and barriers, but not as the sole support for uninsulated live parts where shrinkage,
current leakage, or warpage may introduce a risk of fire or electric shock.

14.4 Small molded parts, such as brush_caps, terminal blocks, shall be constructed| to have the
necessary meghanical strength and rigidity.to withstand the stresses of actual service. Brush| caps shall be
secured or lodated so that they are prote¢ted from mechanical damage that might result dyring intended
use.

15 Internal Wiring

15.1 Mechanical protection

15.1.1  Wiring and connections between parts of a machine shall be protected or enclosed.

Exception: A IInath of flexible cord may be employed for external connection if flexibility is essential.

15.1.2 Wires shall be routed or otherwise protected so that damage to conductor insulation cannot result
from contact with any rough, sharp, or moving part.

15.1.3 A hole through which insulated wires pass in a sheet-metal wall within the overall enclosure of a
machine shall be provided with a smooth, rounded bushing or shall have smooth, rounded surfaces upon
which the wires may bear.

15.1.4 A flexible cord used for external interconnection as mentioned in 15.1.1 shall be provided with
strain relief and bushings in accordance with the requirements in 12.1.2.1 — 12.1.3.3 and the Strain Relief
Test, Section 51, unless the construction is such that the cord will be protected from stress and motion.

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


https://ulnorm.com/api/?name=UL 763 2022.pdf

NOVEMBER 4, 2022 UL 763 43

15.1.6 Internal wiring shall consist of wires of a type or types that are acceptable for the application.
Temperature, voltage and exposure to oil, grease, or other conditions of service to which it is likely to be
subjected are to be considered.

15.1.7 With reference to exposure of insulated wiring through an opening in the enclosure of a machine,
the protection of such wiring required by 15.1.1 is considered to exist if, when considered as though it were
film-coated magnet wire, the wiring would be acceptable according to 11.3 and 11.4. Internal wiring not so
protected may be accepted if it is secured within the enclosure so that it is unlikely to be subjected to
stress or mechanical damage.

15.1.8 Wiring that may be located in proximity to combustible material or may be subjected to
mechanical damage shall be in armored cable, rigid metal conduit, electrical metallic tubing, metal
raceway, or be otherwise equivalently protected.

15.1.9 Whe
movement of
is located in
standard.

15.2 Splices and connections

15.2.1 Each
contact. A s(
loosening of t

15.2.2 For @ machine in which excessive vibration is likely to occur, the requirement

necessitate th
from becomin|

15.2.3 Aspl

spacing betw¢en the splice and other metal parts is not maintained.

15.2.4 Alum
connection b

acceptable fof

15.2.5 With
used as a ter
involved — fo

e the normal operation, cleaning, user servicing or installation of @n-app
the internal wiring, the Wiring Flexing Test of Section 50 shall be coriducted un
a low-voltage circuit the functioning of which is not relied upeh*for compli

splice and connection shall be mechanically securée and shall provide rel
Idered connection shall be mechanically secured before being soldered
ne connection may result in a risk of fire or electric shock.

e use of lockwashers or other equivalent means to prevent wire-binding sc
g loosened.

ce shall be provided with instlation equivalent to that of the wires involved if

num conductors, insulated or uninsulated, used as internal wiring, such
btween current-carrying parts or as motor windings, shall be terminated
the combinatior’of metals involved at the point of connection.

reference)to the requirements in 15.2.4, a wire-binding screw or a pressure
minating device shall be acceptable for use with aluminum conductors under

liance causes
less the wiring
ance with this

able electrical
if breaking or

in 15.2.1 will
rews and nuts

ermanence of

s for internal
by a method

ire connector
the conditions
ance with the

example temperature heat cycling and vibration, as determined by compl
nitha Qi ASeA FAr\A1en O ant~ea L AN _A00D

applicable regt

15.2.6

wamanta
tHrermeRtSHhtheotahaaratornHre-Soht LAPAVIAV R Fan w ) sy pv A v/ g wu d v A ) = iy

Insulation consisting of two layers of friction tape, two layers of thermoplastic tape, or of one layer

of friction tape on top of one layer of rubber tape, is acceptable on a splice if the voltage involved is less
than 250 V. In determining if splice insulation consisting of coated-fabric, thermoplastic or other type of
tubing is acceptable, consideration is to be given to such factors as its dielectric properties, heat-resistant
and moisture-resistant characteristics. Thermoplastic tape wrapped over a sharp edge is not acceptable.

15.2.7 If stranded internal wiring is connected to a wire-binding screw, loose strands of wire shall be kept
from contacting other uninsulated live parts that are not always of the same polarity as the wire and from
contacting dead metal parts. This may be accomplished by use of pressure terminal connectors, soldering
lugs, crimped eyelets, soldering all strands of the wire together, or other equivalent means.
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16 Grounding

16.1 Genera

16.1.1

The following types of machines shall have provision for grounding:

a) A machine for use in damp or wet locations,

b) A machine intended to be used on a circuit operating at more than 150 V to ground,

c) A machine intended for permanent connection to the supply source, and

16.1.2 With
V and any oth
with 16.1.4 an

eference to 16.1.1(b), a two-wire machine intended to operate at a nominal p

er potential greater than 150 V, is to be provided with means for @rounding i
d 16.1.5 unless the marked rating on the machine is 120/240 V onthe machin

marked to indi

16.1.3 Ifapq
cord connecté
metal parts wi
likely to becor
grounding ms
Continuity Tes

Exception: A
be grounded,

16.1.4 The following are acceptable means for grounding:

a) In 3
knocka

b) In 4
such g
63.2.3.

c)Ina

Cate that it is to be connected to a circuit operating at 150 V orless to ground.

ovision for grounding is provided, it shall be in accordance-with 16.1.4, and if t
d shall comply with the requirements in 16.1.5. All éxposed dead metal parts
hin the enclosure that are exposed to contact during ‘any user servicing oper
he energized, shall be reliably connected to the.means for grounding. The su
ans shall be determined by the grounding“test specified in Section 59
.

ead-metal part within the enclosure Where it is not exposed during user serv
brovided the appliance is marked in-accordance with 63.4.8.

machine intended to- be permanently connected by a metal-enclosed wir
ut or equivalent opening in the metal enclosure of the machine.

machine intendéd to be permanently connected by a nonmetal-enclosed v
5 nonmetallicssheathed cable, an equipment grounding terminal or lead. Se

cord-connected machine, an equipment-grounding conductor in the cord.

mple, a wand-

btential of 240
n accordance
e is otherwise

he machine is
and all dead
ation, and are
itability of the
A, Grounding

cing need not

ng system, a

viring system,
e 16.1.9 and

16.1.5 The grounding conductor of a supply cord shall be secured to the frame or enclosure of the
machine by means of a screw that is not likely to be removed during any servicing operation not involving
the power-supply cord, or by other equivalent means. Solder alone shall not be used for securing the
grounding conductor. Servicing as mentioned in this paragraph includes repair of the machine by a
qualified serviceman.

16.1.6 The grounding conductor of a cord-connected machine shall be connected to the grounding

member of an

attachment plug. The grounding member shall be fixed.

16.1.7 A separable connection, such as that provided by a plug and a mating connector or receptacle,
shall be such that the equipment-grounding connection is made before connection to and broken after

disconnection

from the supply conductors.


https://ulnorm.com/api/?name=UL 763 2022.pdf

NOVEMBER 4, 2022 UL 763 45

Exception: Interlocked plugs, receptacles, and connectors that are not energized when the equipment-
grounding connection is made or broken need not comply with this requirement.

16.1.8 If a machine is intended to be grounded and is provided with means for separate connection to
more than one power supply, each such connection shall be provided with a means for grounding.

16.1.9 A field-wiring terminal solely for the connection of an equipment-grounding conductor shall be
capable of securing a conductor of the size necessary for the application. A connection device that
depends on solder alone, such as a solder lug, shall not be provided for connecting the equipment-
grounding conductor.

16.1.10 A wire-binding screw or pressure wire connector intended for the connection of an equipment-
grounding copductor shall be located so that it is unlikely to be removed during normahsgrvicing of the
machine.

16.1.11 A m
for grounding

achine marked as being provided with double insulation shall not beprovided with a means

16.2 Grounding identification

16.2.1 The surface of the insulation of a grounding conductor of‘a flexible cord shall bel green with or

without one o
16.2.2 The
conductor sh
identified.

16.2.3 A wir

a green-cololed head that is hexagonal or-slotted, or both. A pressure wire connecto

connection of]
"Grounding",

more yellow stripes.
surface of an insulated lead intended solely,for the connection of an equipni
bll be green with or without one or mare-yellow stripes, and no other leg

e-binding screw intended for the connection of an equipment-grounding condu

such a conductor shall be plainly identified, such as by being marked "G", "(

17 Spacing

17.1  Other

and between [an uninsulaied live part and a dead metal part that is exposed to contact by g
may be grounded shall hot be less than the value specified in Table 17.1 .

Exception N

an at field-wiring terminals, the spacing between uninsulated live parts of of

br the equivalent, or by a'marking on a wiring diagram provided on the maching.

ent-grounding
d shall be so

ctor shall have
I intended for
5R", "Ground",

h

posite polarity
ersons or that

1.) The acceptability of the inherent spacings of a component of the mach

ine, such as a

snap switch and a motor, is based on the requirements for the component in question.

Exception No.

2: For an isolated dead metal part, spacings may comply with 17.4.
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Minimum acceptable spacings at other than field-wiring terminals

Table 17.1

Machine employing a motor having a diameter | Machine employing a motor having a diameter
of 7 inches (178 mm) or less?® more than 7 inches (178 mm)?
Potentl‘a,\lll;volved, Over surface Through air Over surface Through air
0-125 3/32 (2.4)° 3/32 (2.4)° 1/4 (6.4)° 1/8 (3.2)°
126 — 250 3/32 (2.4) 3/32 (2.4) 1/4 (6.4)° 1/4 (6.4)°
251 — 600 1/2 (12.7)° 3/8 (9.5)° 112 (12.7)° 3/8 (9.5)°

boxes and other

¢ For a motor rat

b A spacing of nqt less than 3/32 inch (2.4 mm), over surface and through air, is acceptable between film-coatedm
rigidly supported and held in place on a coil, and a dead metal part.

& This is the diameter, measured in the plane of a lamination, of the circle circumscribing the stator frame, excluding lugs, fins,

protrusions used solely for motor, cooling, assembly, or connection.

bd at 1/3 hp or less, these spacings shall not be less than 1/16 inch (1.6 mm).

gnet wire,

17.2 Ifanu
surfaces, or if

be such that the required minimum spacing will be maintained.

17.3 Inamg
inside each m
in the machinsg

17.4 Ifanisg
a) Tol
b) To g

c) To 4

the spacing m
the other parts
the two other g

17.5 Aninsu
otherwise be i
material that it

ninsulated live part is not rigidly fixed in position by means other than frig
a movable dead metal part is in proximity to an uninsulated live’part, the con

chine incorporating two or more motors of different<sizes, the acceptability of
btor is to be based on the size of that motor, and the acceptability of the spacir
is to be based on the size of the largest motor in;the machine.

lated dead metal part is interposed between'or is in close proximity:
ve parts of opposite polarity,
live part and an exposed deadunetal part, or

live part and a dead metalpart that may be grounded,

By be not less than 3/64 inch (1.2 mm) between the isolated dead metal part a
previously mentioned, provided the total spacing between the isolated dead 1
arts is not less'than the value specified in Table 17.1 .

ating lining or barrier of vulcanized fiber or similar materials employed where §

tion between
struction shall

the spacings
gs elsewhere

nd any one of
netal part and

pacing would

wilknot be adversely affected by arcing, except that vulcanized fiber not less

(0.4 mm) thick

may be used in conjunction with an air spacing of not less than 50 percent

required for air alone.

han 1/64 inch
f the spacing

nsufficient shall not be less than 1/32 inch (0.8 mm) thick, and shall be so IocTed or of such

Exception: Thinner insulating material may be used, if upon investigation, it is found to be acceptable for
the application.

17.6 All uninsulated live parts connected to different line-voltage or low-voltage circuits shall be spaced
from one another as though they were parts of opposite polarity, in accordance with the requirements in
17.1 and 17.8 and shall be judged on the basis of the highest voltage involved.

17.7 The spacing between uninsulated live parts of opposite polarity and between such parts and dead
metal that may be grounded in service is not specified for parts of low-voltage circuits.
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17.8 The spacing between field-wiring terminals of opposite polarity, and the spacing between a wiring
terminal and any other uninsulated metal part — dead or live — not of the same polarity, shall not be less
than that specified in Table 17.2 . See 12.2.3.2.

Table 17.2
Minimum acceptable spacings at field-wiring terminals

Minimum spacing, inch (mm)?

Between field-wiring

Between a field-wiring terminal and a dead metal part of an
uninsulated live part not always of the same polarity

terminals, through air or
Potential involved, volts over surface Over surface Through air
250 of less 1/4 (6.4) 1/4 (6.4) 1/4 (6.4)
More thhn 250 1/2 (12.7) 1/2 (12.7) 3/4 (9.5)

@ Applies to the

sum of the spacings involved where and isolated dead metal part is interposed.

17.9 Atterm

connectors and eyelets as described in 12.2.3.2, spacings shall not be less than those spq

17.1 when su
metal — exist.

17.10 An ex
axial direction
12.7 mm (1/2

18 Alternat

18.1 As an
requirements
for Electrical
spacings bet
determining t
and may mod

18.2 When
expected or ¢

inal screws and studs to which connection may be made in the field by mean

ch terminations are positioned such that minimum spacings— opposite polari

pansion type protected capacitor shall have additional through-air expansion s

inch) through air in addition to the applicablezelectrical spacings.
b Spacings — Clearances and Creepage Distances

alternative to the specified spacing requirements in Spacings, Section 17
in the Standard for Insulation-Coordination Including Clearances and Creep
Fquipment, UL 840, may.be.used. The spacing requirements in UL 840 shall 1
veen field wiring terminals or between uninsulated live parts and a metal
e pollution degree and overvoltage category, the end-use application is to
fy those characteristics given in 18.2 — 18.5.

bntrolled.will-be as indicated in Table 18.1.

Table 18.1

5 such as wire
cified in Table
y and to dead

pacings in the

to allow for movement of the terminals. The<additional expansion spacing shall be at least

[, the spacing
age Distances
ot be used for
enclosure. In
be considered

applying specific requirements in UL 840, it is anticipated that the degree¢s of pollution

D L LL -
Degreesof pottution

Equipment

Pollution degree

water heater co

Hermetically sea
protective coating.?

surrounding environment, such as industrial controls, refrigeration controls, and

led or encapsulated equipment or printed wiring boards with 1

Equipment for ordinary locations and indoor use, such as residential controls, 2
commercial controls for use in a clean environment, nonsafety controls for

installation on or in machines.

All safety or limit controls, equipment for outdoor use, and equipment influenced by 3

ntrols.

Creepage Dista

@ Tested in accordance with the protective coating test in the Standard for Insulation Coordination Including Clearances and

nces for Electrical Equipment, UL 840.
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18.3 When applying specific requirements in UL 840, it is anticipated that the equipment will be identified

by overvoltage

categories as indicated in Table 18.2 .

Table 18.2
Overvoltage categories

Equipment Overvoltage category

Power-limited an

Intended for fixed wiring connection

Portable and stationary cord-connected

d safety® low voltage |

@ Applicable to Iq

w-voltage circuits if 2 shart circuit hetween the parts involved may result in operation of the control
S t t

ed equipment

that would incred

se the likelihood of a risk of fire or electric shock.

18.4 In ordqg

overvoltage shall be achieved by providing an overvoltage device or system as,an integ

product. The €

18.5 Printed
CEM-3, GPO-
Industrial Lam
Boards, UL 74
investigation.

19 Flooding

191
motor of the n
Parts Tests, S

19.2 The m4g
damage of a
components d

A counter-top machine, such as a blender, shall preclude the drawing or overflow of |

r to evaluate clearances where the levels of overvoltage are- controllg

quipment shall be evaluated for the rated impulse withstand voltage specified

wiring boards constructed of Types XXXP, XXXPC, G-10,.FR-2, FR-3, FR-4,
P, or GPO-3 industrial laminates in accordance with the Standard for Polymg
inates, Filament Wound Tubing, Vulcanized Fibre{and Materials Used in H
J6E, are considered to have a minimum comparative tracking index of 100 V

of Live Parts

hachine if such action would result in a risk of fire or electric shock. See Fld
pction 41.

Ifunction of a timer switchjor of a float- or pressure-operated switch, or the d
boot or diaphragm of rubber or similar material shall not cause flooding of|
f a machine that~employs water or other electrically conductive liquid in

Compliance s

20 Air Filter

20.1

A machinejincorporating an air filter over ventilation openings shall be evaluated to

d, control of
al part of the
n UL 840.

FR-5, CEM-1,
ric Material —
Printed Wiring
vithout further

quids into the
oding of Live

bterioration or
the electrical
its operation.

all be determined-by the Test for Deterioration of Parts Subject to Flexing, Section 44, and
the Test for Pgrts Not Subject {0 Flexing, Section 45, as applicable.

Hetermine the

effects of a partially or completely blocked air filter. See 36.1.9 and 54.1.

20.2 Air filters shall not be located within the electrical enclosure of the machine and shall be located
such that propagation of flame from one area to another or bridging between a possible source of ignition

and other ignit

able parts is unlikely.

20.3 An air filter intended to be replaced or cleaned by the user shall be readily visible and replaceable
without making accessible live parts or mechanical parts that may cause injury to persons. The machine
shall be provided with instructions as specified in 65.1 for replacement or cleaning of the filter.

20.4 An air filter not intended to be replaced or cleaned by the user need not be readily visible or
accessible and the instructions of 65.1 need not be provided if the machine complies with the Normal
Temperature Test with the filter completely (100%) blocked.
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PROTECTION AGAINST INJURY TO PERSONS

21 General

211

persons, protection shall be provided to minimize the risk.

If the operation, cleaning and maintenance of a machine by the user involves the risk of injury to

21.2 When determining compliance with respect to the requirement in 21.1 consideration shall be given

to reasonably

foreseeable misuse of the machine.

21.3 A functional attachment that is made available or is recommended by the manufacturer for use with

the basic m

recommends [the use of two or more attachments at the same time, only one attachmentcat
evaluated witlh the machine.

214 The ad

_

equacy of a part provided to reduce the risk of injury to persons, such as a ¢

release, or an interlock, and whether such a device is required, are to be détermined by

complete ma
from any reas

21.5 Specifi
Specific featu
they are acce

22 SharpE

22.1 Anenc
as to constitut

Exception: TH
function.

22.2 Whens
not sufficientl

thine, its operating characteristics, and the likelihood of a risk of injury to pe
onably foreseeable misuse. See 28.7.

C constructions, tests, markings, and guards are detailed for some common
res and machines not covered herein are to be examined and tested to dete
btable for the purpose.

iges

osure, a frame, a guard, a handle, or@ther accessible parts shall not be suffic
e a risk of injury to persons in normal maintenance and use.

is requirement does not apply to a part or portion of a part needed to perfi

ver referee measurements are necessary to determine that a part as mentia
y sharp to constitute a risk of injury to persons, the method described in thg

Tests for Shaifpness of Eddes on Equipment, UL 1439, is to be employed.

23 Enclos

231

manufacturer
a time is to be

uard, a safety
evaluating the
sons resulting

constructions.

rmine whether

ently sharp so

brm a working

ned in 22.1 is
b Standard for

u[es and.Guards

The rofor.of a motor, a pulley, a belt, a gear, or other moving part that could cause inj

ury to persons

shall be enclo

sed or guarded to reduce the likelihood of unintentional contact therewith.

Exception: A part or portion of a part that is necessarily exposed to perform the work function need not be

enclosed but,

when necessary, guarding shall be provided. See 23.4.

23.2 The degree of protection required of the enclosure in 23.1 depends upon the construction and
intended use of a machine.

23.3 A moving part that may involve a risk of injury to persons shall be considered with respect to:

a) The
b) The

c) The

degree of exposure necessary to perform the intended function;
sharpness of the moving part;

likelihood of unintentional contact with the moving part;
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d) The speed of the moving part; and

e) The

ikelihood:
1) That a part of the body could be endangered or

2) That clothing could be entangled, resulting in a risk of injury to persons.

The above factors are to be considered with respect to both intended operation of the machine and
reasonably foreseeable misuse.

23.4 Some guards are required to be of the self-restoring type. Other features of guards that are to be

considered ing

lude-
TororeT

a) Removability without the use of tools;
b) Removability for servicing;
¢) Strength and rigidity;
d) Conpleteness; and
e) Creption of additional risk of injury to persons such &s\ypinch points, and the
additionpal handling because of the increased need for Servicing, such as for
unjamring.
23.5 A feedipg mechanism, either manual or automatiC, shall be constructed or guarded
likelihood of off necessity for fingers of the operator to be in an area in which they could be inj

23.6 A pushgr or the like shall be provided if continuous manual feeding of a machine is neq

23.7 The dri
or gear, is exp
not be more th

23.8 A-cuttin

Exception: Th
slicing operati

e mechanism of a machine(shall be guarded so that no moving part, such as
bsed to unintentional contact. An opening in a guard or enclosure around a mo
an 3/8 inch (9.5 mm)wide.

g or slicing mechanism shall be guarded.

at portion . of the blade or equivalent part where exposure is necessary for
bn need.not comply with this requirement.

23.9 For a manual feeding mechanism, a hopper or a tubular feed complies with the re

necessity for
cleaning and

to reduce the
Lred.

essary.

a pulley, belt,
ving part shall

the cutting or

quirements in

23.5if:

a) One-half the sum of the maximum and minimum dimensions of the throat of the hopper or
opening of the tube is not more than 2-1/2 inches (64 mm), and

b) The cutters are recessed below the plane of the throat or opening.
24 Materials
24.1 The material of a part — such as an enclosure, a frame, or a guard — the breakage or deterioration of

which might result in a risk of injury to persons shall have such properties as to meet the demand of

expected loadi

ng conditions.

24.2 The requirement in 24.1 applies to those portions of a part adjacent to a moving part considered to
involve a risk of injury to persons.
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25 Rotating or Moving Members

251

shall be provided with a means to retain the part in place under conditions of use.

A rotating or moving part that, if it should become disengaged, may create a risk of injury to persons

25.2 A rotating member, the breakage of which may create a risk of injury to persons, shall be
constructed so as to reduce the likelihood of its breakage, or the release or loosening of a part, that could
become a risk of injury to persons. See the Overspeed Test, Section 40.

26 Parts Subject to Pressure

and pressure
pressure not |

26.2 Apres
of the ASME

26.3 A part
vessel conta

pressure equal to the highest of the following that is applicable;

a) Fiv
provid
pressu
relief g

b) Fiveg times the marked maximum supply pressure from an external source, unles

is limit
c) Five

d) Five
assen

e) Five

Exception Nd.

iler and Pressure Vessel Inspectors shall be marked in accordance with the apy

vessel code symbol of the American Society of Mechanical Engineers' (ASME
ess than the pressure determined in accordance with 26.3.

bure vessel, because of its application, not covered by the scope-of the inspec
tode shall be designed and constructed so that it will comply with requirements

or an assembly that is subject to air or vapor pressure, including the vapor
ning only a superheated fluid, during normal _or’ abnormal operation sha

bd as part of the assembly, but not more than five times the marked ma
re from an external source and not more than five times the pressure setting
evice provided as a part of the assembly.

bd by a pressure-relief device’in accordance with (a).

times the pressure setting of a required pressure-relief device.

bly unless the pressure is limited by a pressure-relief device in accordance wit

times the‘working pressure marked on the part.

1.\/This requirement does not apply to a section of a pressure system

continuous tu

bing or of lengths of tubing connected by hard-soldered, brazed, or welded |

the wall thickness of tubing is not less than the value specified in Table 26.1.

to a pressure
y the National
ropriate boiler
for a working

tion procedure
in 26.3.

pressure in a
| withstand a

b times the pressure corresponding to the.maximum setting of a pressure-feducing valve

Ximum supply
of a pressure-

5 the pressure

times the maximum pressure that can be developed by an air compressor that is part of the

h(a).

constructed of
oints provided

Exception No. 2: This requirement does not apply to a pressure vessel bearing the ASME code inspection
symbol — other than the UM symbol — provided the vessel is marked with a value of working pressure not
less than that to which it is subjected during normal or abnormal operation.
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Table 26.1
Wall thickness for copper and steel tubing

Maximum pressure to which tubing is subjected,
Outside diameter Minimum wall thickness PSIG [Megapascals (MPa)]

Seamless Butt-welded Seamless

Inch (mm) Inch (mm) copper steel steel
3/8 or smaller (9.5) 0.016 (0.41) 500 (3.45) 600 (4.14) 1000 (6.90)
1/2 (12.7) 0.016 (0.41) 400 (2.76) 480 (3.31) 800 (5.52)
5/8 (15.9) 0.016 (0.41) 320 (2.21) 384 (2.65) 640 (4.42)
5/8 (15.9) 0.021 (0.53) 420 (2.90) 504 (3.48) 840 (5.80)
3/4 (WESAY) 0.021 (0°53) 300 (Z2-43) 232(2.98) 720 (4.97)
3/4 (19.0) 0.025 (0.64) 420 (2.90) 504 (3.48) 840 (5.80)
1 (25.4) 0.021 (0.53) 260 (1.79) 312 (2(1b) 520 (3.59)
1 (25.4) 0.025 (0.64) 320 (2.21) 384.(2/65) 640 (4.42)

26.4 A part supported or actuated hydraulically that could result in a risk ‘of injury to pgrsons due to

pressure loss
maximum pres

Shall comply with the requirement in 47.1 when tested atapressure equal to
sure capable of being developed in the system.

27 Pressurg Relief Devices

27.1 A mean
an external so

27.2 A press
pressure-relief

27.3 Apress
to relieve excs

27.4 There s
to protect.

s for relieving pressure shall be provided for@a part in which pressure might be
Lirce of heat.

ure-relief device, a fusible plug, a\soldered joint, nonmetallic tubing, or oth
means may be employed to comply with the requirements in 27.1.

ssive pressures automatieally.

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

27.5 A vessg

pressure gen

| having~an inside diameter of more than 3 inches (76 mm) and subject tg
rated-or Stored within the machine shall be protected by a pressure-relief devig

five times the

generated by

er equivalent

ure-relief device is considered to be a pressure-actuated valve or rupture member designed

it is intended

air or steam
e.

27.6 The sta Hre—setting—ef-a—pressure-reliefdevice—shal-ret-be—higher than the
working pressure marked on the vessel. The discharge rate of the device shall be adequate to relieve the
pressure.

27.7 A pressure-relief device shall:

a) Be connected as close as possible to the pressure vessel or part of the system that it is intended
to protect;

b) Be installed so that it is readily accessible for inspection and repair, and cannot be readily
rendered inoperative so that it will not perform its intended function; and

c) Have its discharge opening located and directed so that:

1) Operation of the device will not deposit moisture on bare live parts or on insulation or
components detrimentally affected by moisture, and
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2) The likelihood of scalding persons is reduced.

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

27.9 A control that limits the pressure in a vessel required to have a pressure-relief device shall perform
under rated load for 100,000 cycles of operation, and shall prevent the pressure from exceeding 90

percent of the

relief device setting under any condition of normal operation.

28 Switches, Controls, and Interlocks

of causing inj

28.2 Each
whether the

28.3 If, whe
control switch
position, or O

a) The

b) The
as det

When only th

shall be expldined in thélinstructions provided with the machine.

ry to persons.

nction of a multiple-function machine is to be taken into consideration
achine complies with the requirements in 28.1.

N energized, a machine has a moving part that is likely to cause’injury to pers
, other than a momentary-contact switch, on the machine shall have a plainly
N and OFF positions.

OFF position of the switch shall be marked with either’one or both of the follow
1) The word "OFF", or its equivalent (for exarnple, "STOP"), or
2) The symbol shown in Figure 28.2.

ON position of the switch, when identified, shall be marked with one or both o
brmined by the marking of the OEFE position of the switch:

1) The word "ON", or its equivalent (for example, "START"), when the OFF
switch is marked with the word "OFF", or its equivalent (for example, "STOP")

2) The symbol shawn.in Figure 28.1, when the OFF position of the switch is
symbol shown in Figure 28.2.

b symbols shown in Figure 28.1 and Figure 28.2 are used, the significance of

a part capable

n determining

ons — a motor
identified OFF

ng:

f the following,
position of the
or

arked with the

these symbols
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Figure 28.1
Symbol for ON position

IEC 417, Symbol 5007

Figure 28.2
Symbol for OFF position

IEC 417, Symbol 5008

i 4 | L £ toh 14 3 ol £ 1 + th
28.4 If unintentienal-eperation-of-a—switch—ean—+esult—in—a—risk-eof-njuryto—persens;—the—actuator of the

switch shall be located or guarded so that such operation is unlikely.

28.5 A device that automatically starts a machine, such as a timer or an automatically reset overload-
protective device, shall not be employed unless it can be demonstrated that automatic starting will not
result in a risk of injury to persons.

28.6 The requirement in 28.5 will necessitate the use of an interlock if there is a risk of injury to persons
upon the automatic starting or restarting of the motor.

28.7 When a malfunction or breakdown of an electronic component located in any circuit of the product
results in increased risk of injury to persons, such as loss of "off" control or unexpected operation, that
circuitry shall be investigated for reliability in accordance with The Evaluation of Electronic Circuits,
Supplement SA of this Standard, or the Standard for Automatic Electrical Controls — Part 1: General
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Requirements, UL 60730-1. A single malfunction is to be considered one at a time unless one event
contributes to another. See 6.4, 28.3 and 63.4.5.

Exception: An appliance employing exposed moving parts and electronic controls with a "STOP" position,
where a single malfunction of a component can cause unexpected operation, shall be provided with a
motor control OFF switch in accordance with 28.3 and be constructed with a warning light which is visible
to the user during operation and illuminated or flashing only when the appliance is energized and when the
motor is in a stop condition but not OFF. See also 63.4.6.

29 Liquid Mixing and Blending Machine

29.1 The risk of injury to persons resulting from the operation of a liguefier or liquid mixer that employs a
container of glass or similar breakable material shall be reduced, such as by the use of tempgred glass.

29.2 If a blgnder jar is provided with a cutting assembly intended to be removed by| the user, the
construction ghall be such that the jar will not disengage from the cutting assembly diiring intended
operation.

29.3 To detg¢rmine whether a construction complies with the requireménts’in 29.2 the jar pssembly is to
be placed on the base in any intended position in which the machine will.operate.

29.4 An opgn-top blender jar shall be provided with a one- or. tino-piece cover, with a centgr opening. For
a one-piece cpver or the largest cover of a two-piece cover, the.center opening shall not haye a dimension
larger than 2-5/8 inches (66.7 mm) or less than 1 inch (25.4 mm).

Exception No| 1: The cover opening may be located other than in the center of the cover if:
a) Thejcover is marked in accordance with\63.6.1.2, or

b) The blender complies with the Blender Cover Opening Splash Test of Section 43.

Exception No| 2: A one-piece cover may be provided without a center opening if the two wafning markings
in accordance with 63.6.1.3 are present on the cover.

30 Blenders$ Provided with-a Capacitive Touch-Screen

30.1 Unless| providedywith a reliable cover interlock or a closed-top blender container, a plender with a
capacitive toych sereen shall be constructed to reduce the risk of unintentional operation pf the blender.
The touch screen'shall be:

a) Provided with a flashing light, warning marking of 63.4.7, and instructions as specified in 65.3,
when a single touch is needed to initiate operation of the blender;

b) Recessed or guarded (See 30.2); or

c) Provided with a two-step operation as specified in 30.3.

30.2 The touch screen is considered to be recessed or guarded to reduce the risk of unintentional
operation if a cylindrical rod, having a diameter of 1.58 inches (40 mm) and a hemispherical end, applied
to the touch screen with the blender in any stand-by mode is unable to contact the touch screen in an area
that would initiate operation of the blender.

30.3 A blender touch screen provided with a two-step ON operation to reduce the risk of accidental
operation as specified in 30.1 shall require two separate actuations to start operation of the blender and be
provided with:
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a) A plainly identified one-step OFF or STOP function (See also 28.3);

b) An indicator light or other visual indicator to indicate when the touch screen is in a condition
where a single touch is needed to initiate operation of the blender (after Step 1);

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

d) Instr

uctions as specified 65.5.

30.4 With respect to 30.3, after the operation of the blender is manually stopped, or after automatically
stopping at the completion of a programmed sequence, the blender shall return to a condition requiring a
two-step function to initiate operation.

30.5 Withre
active as long

30.6 Acapa
additionally be

a) Eval

b) Eleq
Testing
level 4
negatiy

c) Rad

spect to 30.4, for a blender with a momentary contact pulse operation, Stép
as the duration between the Pulse operations is no more than 30 seconds:

itive touch screen control on a blender with a two-step ON functionas’specifie|
subjected to the following without loss of the two-step ON function:

Lation in accordance with 28.7;

trostatic Discharge of in accordance with Electromagnetic compatibility (EM
and measurement techniques — Electrostatic disehiarge immunity test, IEC 6
being applicable. Ten discharges having a positive polarity and ten discha
e polarity are applied at each preselected point;~and

ated Fields in accordance with Radiated, radio-frequency, electromagnetic

test, E
Radiat

applicgble.

30.7
shall be capa
be subjected

Electrical Equ
the Overflow

test without cracking or breaking.

31 Wand-type Mixers'(Immersion Blenders)

If a blender has a capacitive touch.s¢reen, which is part of the enclosure of live partg

ectromagnetic compatibility (EMC) —3SPart 4-3: Testing and measurement
d, radio-frequency, electromagnetic.field immunity test, IEC 61000-4-3, test

le of withstanding the stresses likely to be encountered in actual service. Su
o the Ball Impact Test in accordance with the Standard for Polymeric Mate

[est of 41.1 unléssthe blender is no longer functional or the surface withstan|

1 may remain

d in 30.3 shall

C) — Part 4-2:
1000-4-2, test
ges having a

ield immunity
techniques —
level 3 being

, the material
ch parts shall
rials — Use in

pment Evaluations,"UL 746C. After the impact test, the blender shall then b¢ subjected to

ds the impact

31.1 A hand

held wand-type mixer shall be provided with a momentary contact ON/OFF s

itch (defined

in 3.20) having the following features:

a) The

switch shall be recessed or guarded as required in 31.6; and

Exception to (a): A hand-held wand-type mixer requiring two separate actuations to energize the
unit. The last actuation shall be a momentary contact ON/OFF switch.

b) A single motion shall be required to de-energize the unit; and

¢) The switch shall not be capable of locking in a continuous ON mode.

Exception to (c): A hand-held wand-type mixer may be provided with a continuous ON mode under
the following conditions:

a) It is provided with visual indicator so the operator can determine by visual inspection that

the appliance is operating (e.qg. the blade is rotating); and
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b) The operation shall require at least two separate actuations to engage the continuous
ON mode. The two actuations shall include:

1) A momentary contact ON/OFF switch must first be actuated to initiate operation of
the unit; and

2) A separate actuation to engage the continuous ON mode. After the continuous
ON mode is engaged, the momentary contact ON/OFF switch may be released; and

¢) A single actuation shall de-energize the unit; and

d) The blade shall be guarded as required in 31.3; and

7y The grip zone and the grips shall be designed and constructed in such a way that the
user’s hands are kept away from the rotating attachment. The distance betwgen the lowest
grip point specified by the manufacturer and the rotating attachment shall not be less than
12 inches (300 mm), as shown in Figure 31.1.

Figure 31.1

Safety distance between the grip zone and-the tool

>
N\

> 300 mm

su3679

Key
1 Lower limit of thje grip zone

31.2 A non-hand-held wand-type mixer that is:

a) Intended to be mechanically attached to a mixing container, and

b) Provided with an interlock switch that must be actuated only by this mechanical attachment to
the container before ON operation of the appliance can occur,

is not required to be provided with the momentary contact ON/OFF switch specified in 31.1. The interlock
system shall comply with the interlock system requirements of 6.19.3. The mixing container may be
provided with the appliance, or recommended by the manufacturer in the instructions.

31.3 A wand-type mixer is considered to comply with 23.1 if it is provided with top and side blade
guarding that affords the necessary protection for the blade against contact with sides/bottom of bowl
surfaces, and the user against inadvertent blade contact. Any openings in the top and side blade guarding
shall not permit the entrance of the flat end of a 3/8 inch (9.5 mm) diameter rod, when placed
perpendicular to the guard. As an alternate means of evaluation, any openings in the guarding shall not
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permit contact of the flat end of a 5/16 inch (8 mm) diameter rod of unlimited length with the blades, when
placed at an angle of 45 degrees to the drive shaft. The bottom circular opening shall not be guarded in a
manner that would interfere with the intended operation of the appliance.

31.4 If the blades are removable, the slicing/cutting assemblies provided with wand-type mixers shall be
provided with a means to minimize the risk of a cut-type injury (such as stems, finger holes, grips handles
and the like) during insertion and removal.

31.5 For wand-type mixer provided with a whisk or mixer attachment, a guard shall be provided to avoid
accidental slipping of the hand into the rotating parts. The dimension of the guard shall be at least 1.2
inches (30 mm) greater than the dimensions of the grip zone specified by the manufacturer in all direction,
and it shall be located between the grip zone and the rotating attachment as shown in Figure 31.2.

Figure 31.2

Minimum dimension of protecting guard flange

su3bsl

31.6 The switch is considered to be recessed or guarded to reduce the risk of unintentional operation if a
cylindrical rod, having a diameter of 1.58 inches (40 mm) and a hemispherical end, applied with a force not
exceeding 1.1 Ibf (5 N) perpendicular to the switch actuator, does not operate the unit.

NOTE: Based on the design of the product, if necessary, the appliance can be dis-assembled to conduct this test.
32 Stability
32.1 A machine shall not overturn when tested as described in the Stability Test, Section 52.

Exception No. 1: A machine that is completely hand supported in normal use need not be tested.
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Exception No. 2: A machine that is intended to be mounted to a supporting surface such as the floor, wall,
or ceiling need not be tested.

PERFORMANCE

33 General

33.1

Representative samples of the machine shall be subjected to the applicable tests described in

Sections 34 — 58. Each test shall be conducted at the input voltage indicated in Table 33.1 unless
otherwise specified.

Table 33.1
Test voltages
Rated voltage (V) Test voltage (V)
110-120 120
200 - 208 208
220 -240 240
265 -277 277
440 - 480 480
555 — 600 600

33.2 In tests
as closely as
the conditions
are recomme
approximatiot]
common mad|
tested as nec

33.3 Where
unless specifi

those recommended by the manufacturer.

33.4 A maclhine having-a'single frequency rating is to be tested at that frequency. A machi

or dc-60 Hz
temperatures

on a machine, the maximum normal load is’considered to be that load which
possible the most severe conditions of nermal use. It is not a deliberate over
of actual use are likely to be somewhat more severe than the maximum load
nded by the manufacturer of the_machine. Test loads that have been four
s of the most severe conditions-of normal use are described in 36.2.1 — 36

approximates
oad except as
conditions that
d to be close
20.5 for some

bssary to meet the intent of these requirements.

a test requires a foad load, the machine is to be loaded to the maximum an
cations are provided-with the machine. Unless otherwise indicated, the foods

s to be.tested on direct current or 60-Hz alternating current, whichever re
A machine rated 25 — 60 Hz or 50 — 60 Hz is to be tested on 60-Hz alternating

hine. However, machines having-features not contemplated in these test procedures may be

hount possible
used are to be

he rated ac/dc
sults in higher
current.

34 Starting

34.1

Current Test

A machine shall start and operate normally on a circuit protected by a non time-delay fuse having a

current rating corresponding to that of the branch circuit to which the machine should be connected. The
performance is unacceptable if the fuse opens or an overload protector provided as part of the machine

trips.

Exception: The requirement concerning a non time-delay fuse does not apply if:

a) The construction of the machine, or the nature of its usage, is such that it is likely to be used
continually on the same branch circuit after installation,

b) The machine will start and operate normally on a circuit protected by a time-delay fuse, and

c) The

machine is marked in accordance with 63.1.7.
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34.2 In a test to determine whether a machine complies with the requirement in 34.1, the machine is to
be started three times, with the machine at room temperature at the beginning of the test. Each start of the
motor is to be made under conditions representing the beginning of normal operation — the beginning of
the normal operating cycle, in the case of an automatic machine — and the motor is to be allowed to come
to rest between successive starts.

35 Input Test

35.1  The current or wattage input to a machine shall not be more than 110 percent of the rated value
when the machine is operated under the condition of maximum normal load as described in 33.2 and

36.2.1 — 36.22.1 as applicable, and when connected to a supply circuit of maximum rated voltage.

35.2 For a machine having a single voltage rating, such as 115 V, maximum rated voltage
to be that sing|e value of voltage. If the rating is given in terms of a range of voltages, such.a

maximum rat
36 Normal
36.1

36.1.1 A ma
temperature a
exceed the te
any adverse €
determined by

General

voltage is considered to be the highest value of the range.

mperature Test

chine, shall be tested as described in 33.2 and 36.2*1 — 36.22.1 and sha
any point high enough to cause a risk of fire, to damage any materials in the
mperature rises specified in Table 36.1. The vibration of normal operation s
ffects, such as loosening of any mechanical ‘of electrical connections of thg
physical inspection of the machine performed after the completion of this test.

I

is considered
5110 —-120V,

| not reach a
achine, or to
Il not cause
machine, as

36.1.2 A thefmal- or overload-protective device shall not open the circuit during the temperature test.

36.1.3 All va
25°C (77°F).
104°F).

36.1.4 Coilo
for mounting ¢
wrap includes
such as cotto
current motor,

[ests may be conducted at@any ambient temperature within the range of 10

Ir winding temperatires are to be measured by thermocouples unless the coil i
f these devices ~for example, a coil immersed in sealing compound — or U
thermal insutation or more than two layers — 1/32 inch (0.8 mm) maximum -
N, paper, or rayon. For a thermocouple-measured temperature of a coil of 3
other thiam*a universal motor, having a diameter of 7 inches (178 mm) or less

ues of temperature rise in Table”36.1 are based on an assumed ambient t¢mperature of

— 40°C (50 —

5 inaccessible
nless the coil
- of materials,
n alternating-
— items 7 and

9 in Table 36.1 — thesthermocouple is to be mounted on the integrally applied insulation on th¢ conductor.
Table 36.1
Maximum temperature rises
Degrees
Materials and component parts c F
1. Capacitors:
Electrolytic?® 40 72
Other types® 65 117
2. Fuses:
a) ClassCC, G, J,or T 85 153

Table 36.1 Continued on Next Page
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Table 36.1 Continued

Degrees
Materials and component parts Cc F
b) Other than Class CC, G, J, and T° 65 117
3. Fiber employed as electrical insulation. 65 117
4. At any point within a terminal box or wiring compartment of a permanently connected 35 63
machine in which power-supply conductors are to be connected, including such
conductors themselves, unless the machine is marked in accordance with 63.2.1.
5. For a machine that is not likely to be moved often in service, a surface upon which the 65 117
machine may be supported and surfaces that may be adjacent to the machine when so
supported.
6. Class A |nsulation system on coil windings of an a-c motor having a diameter of more
than 7 inches (178 mm), of a d-c motor, and of a universal motor®®
a) In &n open motor:
Thermocouple method 65 117
Resistance method 75 135
b) In & totally enclosed motor:
Thermocouple method 70 126
Resistance method 80 144
7. Class A |nsulation systems on coil windings of an a-c motor having a diafmeter of 7 inches
(178 mn{) or less, not including a universal motor, and on a vibrator cgil®®
a) In @n open motor and on a vibrator coil:
Thermocouple or resistance method 75 135
b) In & totally enclosed motor:
Thermocouple or resistance method 80 144
8 Class B |nsulation systems on coil windings of an(@sc motor having a frame diameter of
more thgdn 7 inches (178 mm), of a d-c motor, and"of a universal motor®®
a) In @n open motor:
Thermocouple method 85 153
Resistance method 95 171
b) In & totally enclosed meter:
Thermocouple ‘method 90 162
Resistance method 100 180
9. Class B |nsulation‘system on coil windings or an a-c motor having a diameter of 7 inches
(178 mnf) or Jess, hot including a universal motor®®
a) In gnvopen motor:
Thermocouple or resistance method 95 171
b) In a totally enclosed motor:
Thermocouple or resistance method 100 180
10.  Class 155 (F) insulation systems on coil windings on an a-c motor having a frame
diameter of 7 in (178 mm) or less, not including a universal motor, and on a vibrator coil®
a) Inanopen motor:
Thermocouple or resistance method 120 216
b) Inatotally enclosed motor:
Thermocouple or resistance method 125 225
11. Class 155 (F) insulation on coil windings of a-c motors having a frame diameter of more

than 7 in (178 mm), and of a d-c motor, and a universal motor?

Table 36.1 Continued on Next Page
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Table 36.1 Continued

Degrees
Materials and component parts c F
a) Inopen motors:
Thermocouple method 110 198
Resistance method 120 216
b)  Intotally enclosed motors:
Thermocouple method 115 207
Resistance method 125 225
12.  Class 180 (H) insulation on coil windings of a-c motors having a frame diameter of 7 in
(178 mm} or less — not including a universal motor — and on a vibrator coil®
a) Ingpen motors:
Thermocouple or resistance method 186 243
b)  In tptally enclosed motors:
Thermocouple or resistance method 140 25
13.  Class 180 (H) insulation on coil windings of a-c motors having a frame diameter of more
than 7 in [178 mm), of a d-c motor, and a universal motor?
a) Ingpen motors:
Thermocouple method 125 225
Resistance method 135 243
b)  Int¢tally enclosed motors:
Thermocouple method 130 234
Resistance method 140 252
14. Class 10% insulation systems on windings of an electrical component, such as arelay or a
solenoid
Thgrmocouple method 65 117
Registance method 85 153
15. Class 130 insulation systems on windingsof an electrical component, such as a relay or a
solenoidg
Thgrmocouple method 85 153
Registance method 105 189
16. Class 130 insulation systems on vibrator coils:
Thgrmocouple or'resistance method 95 171
17. Phenolic fomposition employed as electrical insulation or as a part the deterioration of 125 225
which woluld tesdlt in a risk of fire or electric shock'’
18.  Rubber- drthethermoptastic-insutated wireamdcorg -9 35 63
19. Sealing compound 40°C (104°F)
less than melting point
20. Varnished-cloth insulation 60 108
21. Wood and other combustible material. 65 117
22. Transformers with Class 105 insulation system:
Thermocouple method 65 117
Resistance method 75 135
23. a) Copper, tinned or bare strands
1) Less than 0.015 inch (0.38 mm) diameter 125 225
2)0.015 inch (0.38 mm) diameter and larger 175 315

Table 36.1 Continued on Next Page
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Table 36.1 Continued

Degrees

Materials and component parts Cc

F

b) Nickel, gold, or silver platings or combinations of those platings, over copper
conductors

225

405

or attached to a

limit.

4 At a pointon the s
by a thermocoup

@ The temperature rise on insulating material integral with the enclosure of an electrolytic capacitor that is physically integral with

motor may be not more than 65°C (117°F).

® A capacitor that operates a temperature rise of more than 65°C (117°F) may be judged on the basis of its marked temperature

¢ A fuse that has been investigated and found to be acceptable for use at a higher temperature may be used.

urface of a coil where the temperature is affected by an ext

ndicatad-

ernal source of heat, the temperature rise measured

Additional temperature rise
Degrees

Item C F

Part A of item 6 15 27
Part A of item 7 5 9
Part A of item 8 20 36
Part A of item 9 10 18
14 15 27

15 15 27

provided that th
¢ See footnote 3

fThe limitations|
investigated an

9 Rubber-insula
entering a moto)
has been invesf
may be subject

P A short length
terminals, is ac
conductors of tt]

e temperature rise of the coil, as measured by the resistance'method, is not more than that specifi
of Table 17.1..

on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds th
I found acceptable for use at high temperatures.

ed conductors within a Class-A-insulated motof/rubber-insulated motor leads, and a rubber-insul
I may be subjected to a temperature rise of more than 35°C (63°F), if the conductor is provided wi
gated and found acceptable for use at'the higher temperature; and a rubber-insulated conductor g
bd to a higher temperature rise. Howe\er, this does not apply to themoplastic-insulated wires or co

of rubber- or thermoplastic-insulated flexible cord exposed to a temperature of more than 60°C (14
eptable if supplementary heatsresistant insulation of adequate dielectric strength is employed on t
e cord to protect the conductor insulation against deterioration.

td in the table.

at have been

ted flexible cord
h a braid that

f a flexible cord
rds.

0°F), such as at
he individual

36.1.5 Ther
30 AWG (0.
thermocoupl

be used. The thermocouple wire is to conform with the requirements for Special Tolerances

ocouples are ‘to)consist of wires not larger than 24 AWG (0.21 mm?) and n{
mm?). Whehéver referee temperature measurements by thermocouples
consistingof 30 AWG iron and constantan wire and a potentiometer-type in

as listed in the\ Tolerances on Initial Values of EMF versus Temperature tables in
Specification [and Temperature-Electromotive Force (emf) Tables for Standardized T

t smaller than
re necessary,

%’trument are to

hermocouples
the Standard

nermocouples,

ANSI/ASTM E230/E230M.

36.1.6

be unreeled for the temperature test.

If a machine incorporates a reel for the power-supply cord, one-third of the length of the cord is to

36.1.7 For a machine that is obviously not intended for continuous operation, the intermittent or short-
time operation of the machine is to be taken into consideration when conducting the temperature test.

36.1.8 With reference to those tests that are to be continued until constant temperatures are attained,
thermal equilibrium is considered to exist when three successive readings taken at intervals of 10 percent
of the previously elapsed duration of the test, but not less than 5-minute intervals, indicate no change.

36.1.9 In accordance with 20.1, a machine incorporating an air filter at ventilation openings shall be
tested under maximum normal load with a clean filter in place. The test shall be repeated with the air filter
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blocked 50 percent. For the blocked condition, the 50 percent blockage is stated as a percentage of the
total air flow of a new filter through the effective area of the filtered opening. The 50 percent air flow shall
be maintained across the effective area of the filtered opening. The filter shall be of the type recommended
by the manufacturer and installed in accordance with the instructions.

Exception: In accordance with 20.4 and 54.1, the test may be conducted with a clean filter and with the air
filter completely (100%) blocked.

36.2 Meat saws and meat slicers

36.2.1 A meat saw or meat slicer is to be operated without a food load for the input and temperature
tests. For the temperature test, the machine is to be operated continuously until temperatures stabilize.

36.3 Meat choppers and meat grinders

36.3.1 The ipput test is to be conducted grinding or chopping pieces of beef, such as boheless chuck.
During the test, the meat is to be self-fed into the hopper without the application of external pressure to
force it into thg machine.

36.3.2 For tHe temperature test, the machine is to be operated continuously without a load, except that
small pieces df meat are to be chopped or ground occasionally ordubricating oil applied during the test to
lubricate the cpitting teeth, until temperatures stabilize.

36.4 Meat tenderizers

36.4.1 The ipput test is to be conducted tenderizing 1/2 inch (13 mm) thick boneless gteak. For the
temperature test, the machine is to be operated<ontinuously without a food load until [temperatures
stabilize.

36.5 Ice crughers

36.5.1 The ipput test is to be conducted processing ice cubes that are approximately 1 in® (25 mm?®) in
size with the fontrol adjusted to all settings. For the temperature test, the machine is tq be operated
continuously processing ice (Cubes at the setting that resulted in the highest input until temperatures
stabilize; see $6.1.8.

36.5.2 Ice crpishers.integral with an ice dispenser are to be operated as specified in 36.6.

36.6 Ice dispensers

36.6.1 The input test is to be conducted dispensing ice with the hopper full. For the temperature test, the
machine is to be operated dispensing ice;

a) Continuously until the hopper is empty; and

b) 5-seconds on, 15-seconds off until temperatures stabilize.

The hopper is to be refilled when emptied during the cycling operation. If the ice dispenser includes an ice
crushing feature, testing shall be conducted with and without the ice crusher operating.
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36.7 Liquid dispensers

36.7.1 The input test is to be conducted dispensing water in the intended manner. For the temperature
test, the machine is to be operated cyclically, 5-seconds of dispensing water, followed by a 15-seconds off
until temperatures stabilize.

36.8 Vegetable shredder-slicers

36.8.1 The input test is to be conducted shredding and slicing vegetables using the various attachments
provided. The food is to be placed in the food chute and pressure is to be applied on the food pusher to
maintain the cutting action without forcing the process.

36.8.2 For the temperature test, the machine is to be operated continuously without@ food load until
temperatures|stabilize.

Exception: A |machine that processes food at a rate of 2-1/2 pounds (1.1 kg), or.less per minute, and is
constructed With a feed and discharge opening, may be tested slicing 50 pounds (22.8 k@) of potatoes,
followed by a[5-minute off period, and then followed by shredding 50 pounds(22.8 kg) of caryots.

36.9 Breadgslicers

36.9.1 A brgad slicer is to be operated without a food load, forithe input and temperaturg tests. For the
temperature tgst, the machine is to be operated continuously. until temperatures stabilize.

36.10 Food|mixers

36.10.1 The|input test is to be conducted while tfie machine is mixing the bread dough lopd specified in
Table 36.2. The speed and amount shall be in accordance with the instructions provided with the machine.

Table 36.2
Specification for bread dough

Ingredient Percentage of dough weight
Flour 55.4
Water 33.2
Yeast 1.1
Salt 14
Sugar 2.8
Shortening 2.8
Dry skim milk 3.3

36.10.2 For the temperature test, the machine is to be operated continuously at 80 percent of the
maximum average input obtained during the input test until temperatures stabilize.

36.10.3 As an alternate means of evaluation, a food mixer may be subjected to the input and
temperature tests described in 36.10.4 and 36.10.5.

36.10.4 The input test is to be conducted while the machine is mixing the ingredients for the bread dough
load as specified in Table 36.2. The speed of the machine and the amount of dough is to be in accordance
with the instructions provided with the machine. The mixer is to be operated until the desired consistency


https://ulnorm.com/api/?name=UL 763 2022.pdf

66 UL 763 NOVEMBER 4, 2022

of the dough is reached. At that time, the total "on" time of the mixer and the input are to be recorded for
use during the temperature test, described in 36.10.5.

36.10.5 The Normal Temperature Test is to be conducted with the mixer operating continuously through
cycles of operation while loaded at the recorded input value until temperatures stabilize. Each “on” period
is to be of the same length of time as recorded during the input test. The “off’ period is to be as indicated in
Table 36.3.

Table 36.3
“Off” time
“Off”’ time (min)
Dough capacity (lbs) Without removable bowl/trolley With removable bawl/trolley
0-150 6 2
151 -200 9 3
201 -300 12 5
> 300 15 7

36.11 Coffe¢ grinders and coffee mills

36.11.1 The |input test is to be conducted processing coffeebeans in each grinding nmpode. For the
temperature test, the machine is to be operated continuously"grinding coffee beans in the mode that
caused the highest input obtained during the input test until.temperatures stabilize.

36.12 Food tutters and food slicers

36.12.1 A fopd cutter or food slicer is to be operated without a food load for the input angl temperature
tests. For the temperature test, the machine is'to be operated continuously until temperatures stabilize.

36.13 Food mixers-grinders

36.13.1 Thelinput test is to beconducted, first mixing and then grinding meat, such as boheless chuck.
For the tempgrature test, the niachine is to be operated continuously without a load, except that small
pieces of meat are to be dropped in occasionally or lubricating oil applied during the test tg lubricate the
cutting piece, Yntil températures stabilize.

36.14 Food processors

36.14.1 For a food processor having a capacity of 10 quarts (10.6 L) or less, the input test is to be
conducted as follows:

a) Processing various foods, such as meats and hard cheese, in the quantities recommended in
the instructions provided with the machine using the metal cutting-mixing blade (S-blade), and

b) Slicing or shredding the various foods recommended using the slicing or shredding discs. The
food is to be placed in the food chute and pressure is to be applied on the food pusher to maintain
the cutting action without forcing the process.

If the input current fluctuates, the maximum average value for each food processed is to be recorded.

36.14.2 The temperature test for the food processor described in 36.14.1 is to be conducted as follows:
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a) The machine is to be operated in accordance with the test outlined in 36.8.2 if the machine is
provided with an attachment for shredding or slicing, and then

b) At a duty cycle of 1 minute "on", 1 minute "off" with the metal cutting-mixing blade (S-blade)
installed and loaded to cause the highest input measured during the input test. This cyclic
operation is to continue until temperatures stabilize.

Exception: A food processor that has a bowl capacity of 2.5 quarts (2.37 L) or less is to be tested as above
except the duration is to be two hours.

36.14.3 For a food processor having a capacity of more than 10 quarts (10.6 L) and not more than 60
quarts (63.4 L), the input test is to be conducted processing the bread dough specified in Table 36.2. The
temperature tESTIS 10 be conducted making ough from the ingredients specified in]Table 36.2 for
15 cycles, with a 4 minute "off" period between cycles. The speed and amount of dough processed shall
be in accordance with instructions provided with the machine. The maximum temperatures gttained are to
be recorded.

36.15 Potatp peelers

36.15.1 The input test is to be conducted peeling potatoes. For the temperature test, thel machine is to
be operated geeling ten hoppers of potatoes. If necessary for relodding the hopper, the machine is to be
stopped and restarted after each full hopper of potatoes has been peeled; otherwise the opgration is to be
continuous. Hor a machine provided with a timer switch, the.switch is to be reset while |the hopper of
potatoes is bging peeled if a single maximum on period of theswitch does not result in a thgrough peeling
operation. The same potatoes may be used throughout thg, test; in which case the time for gompleting the
peeling of thg first hopper of potatoes is to be noted<and the same time interval used for each of the
remaining loafls.

36.16 Churps

36.16.1 Thelinput and temperature tests:are to be conducted making butter using a mixturé of eight parts
of heavy cream to one part buttermilk/ The mixture is to be kept at a temperature of 18°C (64°F) for
several hourg prior to the tests.\\For the tests, a churn is to be loaded to the capagity that it will
accommodatg without spillage"while operating. The churn is to be operated until buttef is produced.
Operation is tp be discontinued)3 minutes after the first evidence of butter formation appearsg.

36.17 Dough rollers, molders, and dividers

36.17.1 The machine is to be operated processing dough as intended for the input and temperature
tests. For the temperature test, the machine is to be operated continuously until temperaturess stabilize.

36.18 Liquid mixers — spindle type

36.18.1 The input test is to be conducted using a water load. For the temperature test, a liquid mixer is to
be operated for 10 complete cycles, each cycle consisting of 3 minutes of operation with the maximum
capacity water load, followed by a 1-minute idling period. During the idling period, the liquid container is
completely removed from the driving mechanism. If adverse operation or abuse to the rotating drive
coupling could occur during removal or replacement of the liquid container, the 1-minute period between
water loads is to be with the drive coupling not rotating but with the motor running or the unit is to be
deenergized if necessary to stop the rotation of the drive coupling. A liquid mixer so tested shall have
operating instructions provided that describe this method of usage, that is, that the driver is to be stopped
when removing or replacing the liquid container.
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36.18.2 Except as indicated in 36.18.3, the liquid-mixer capacity mentioned in 36.18.1 is to be the
amount of water which completely fills the container with the unit operating at the highest speed setting. A
container cover is to be removed when the capacity is determined.

36.18.3 If the amount of water placed in the container for determining the capacity of the liquid-mixer is
less than either:

a) The marked capacity of the container; or

b) The maximum amount recommended in the instructional material packaged with the mixer,

the amount of water placed in the container is to be the greater of these two amounts. The cover, if
provided, is th

) Ll 1
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36.19 Vegetable trimmers

36.19.1 The
to be operated

36.20 Blend

36.20.1 A bl
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36.20.2 The
machine stalls
stalls while ru

cooled to room temperature. If the'machine stalls more than twice while running, the results
not acceptablg.

36.20.3 Pars
— such a mac
manner as to {

input test is to be conducted trimming vegetables. For the temperature test, t
continuously without a food load until temperatures stabilize.

Iing mixers

bnding mixer of the type intended to reduce the eombination of solid vegeta
0 a blend of the two (a blender, emulsifier, orliquidizer) is to be tested

B minutes of operation followed by a 1-mindte off period. For each cycle, a
oaded to capacity with a mixture of soaked'diced carrots and water. A multispe

highest and lowest speed in the manner just described, except that the load
ed is to consist of water alone. The\capacity of the mixer is to be determined

input measurement is to be’recorded 30 seconds after the first load cycle
at the beginning of any‘cycle, the obstruction is to be removed and the test
ning, the obstructioh.is to be removed and the entire test restarted after the)

graphs 36:20.1 and 36.20.2 do not apply to a machine intended for operation
nine is\te-be given separate consideration, with the load and duty cycle selec
ake.into account the intended use.

he machine is
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single-speed
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for the test at
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continued. If it
machine has
pof the test are
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36.20.4 Except as indicated in 36.20.5, the blending mixer capacity is to be determined by loading the
mixer with a mixture of soaked diced carrots and water in the ratio of 2 to 3 by weight, with approximately
half of the weight of carrots consisting of pieces having a maximum dimension of less than 1/2 inch (12.7
mm) and the remainder consisting of pieces having a maximum dimension between 1/2 and 3/4 inch (12.7
and 19.1 mm). The carrot pieces are to be soaked in water for 24 hours and drained before being weighed
and added to the mixture. The blending mixer is to be turned on to its highest speed, with the two-piece
cover in place. More test mixture is to be added until no more mixture can be added without spillover or
leakage, without the two-piece cover in place.

36.20.5 If the amount of mixture placed in the container for determining the capacity of the blending
mixer, as determined by the method described in 36.20.4 is less than either:

a) The marked capacity of the container, or

b) The maximum amount recommended in the instructional material packaged with the mixer,
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the amount of mixture placed in the container is to be the greater of these two amounts. The cover, if
provided, is then to be left in place.

36.21 Can openers

36.21.1 The input test on a can opener is to be conducted using a No. 10 steel can having a 6-inch
(152.4 mm) cover diameter. The temperature test is to be conducted opening twelve No. 10 size steel
cans in succession with an off time of 5 seconds maximum between the opening of each can. During this
interval, the opened can and cover are to be removed from the mechanism and an unopened can is to be

inserted into the mechanism.

36.22 Wand-type mixers

36.22.1
minute off. T
bowl having
portion of thg
changed and

AW

Exception: If
temperature t

36.23 Centrifugal juicers

36.23.1 The
recommende

36.23.2 For
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!

and-type mixer is operated at high speed for 5 cycles consisting of 3-min
e carrot/water mixture described in 36.20.4 is to be added into a flat|pbottor
diameter of 4 inches (100 mm). The bowl shall be filled to 3/4 f the heig
wand-type mixer or to the maximum immersion level, if marked. The mi
replaced with a fresh mixture after each of the five cycles.

he loading recommended in the instruction manual may be-more severe, addit
psts utilizing the loading outlined in the instruction manual shall be conducted.

input to a centrifugal juicer shall beXmeasured extracting the juice fr
| by the manufacturer, such as carrots, celery and spinach.

the temperature test, a centrifugal juicer for fruits and vegetables shall be o

omes so clogged that it begins to vibrate excessively, the appliance shall be
h it shall be turned on"and the juicing operation shall be continued until

ites on and 1
ned cylindrical
ht of the shaft
xture shall be

onal input and

bm the foods

berated juicing

resulting in the highest inputs until temperatures stabilize. If, during the operation of the unit,

turned off and
temperatures

36.23.3 With the agreement of all concerned, a centrifugal juicer shall be operated with no load until

temperatures

36.24 Rean

stabilize andithen begin the extraction operation outlined in 36.23.2.

er (citrus) juicers

36.24.1 The

input to a reamer juicer shall be measured extracting juice from oranges wh

ich have been

cut approximately in half.

36.24.2 For the temperature test, a reamer juicer shall be operated for 1/4 minute of the actual extraction
operation or its equivalent, followed by a 1/4 minute idling period, with the motor on but without added load
on the reamer, until temperatures stabilize. A reamer juicer with a momentary-contact switch shall be
deenergized between extractions.

36.24.3 With the agreement of all concerned, a reamer juicer shall be operated with no load until
temperatures stabilize and then begin the extraction operation outlined in 36.24.2.

37 Dielectric Voltage-Withstand Test

37.1 A machine shall withstand for 1 minute without breakdown the application of a DC potential or an
AC 60-Hz essentially sinusoidal potential applied between live parts and dead metal parts and any points
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of the primary and secondary circuits with the machine in a well heated condition. Except as noted in 37.2
and 37.3, the test potential shall be:

a) 1000 V AC or 1400 V DC for a machine employing a motor rated 1/2 hp (373 W) or less and 250
Vor less.

b) 1000 V AC plus twice the rated voltage or 1400 V DC plus 2.8 times rated voltage for a machine
employing a motor rated more than 1/2 hp or more than 250 V.

37.2 The test potential for the secondary circuit of a machine employing a transformer or autotransformer
shall be:

a) 100
secondg

0 VV AC plus twice the operating voltage or 1400 V DC plus 2.8 times rated
ary operates at 251 — 600 V.

voltage if the

b) 1000 V AC or 1400 V DC if the secondary operates at 51 — 250 V.

¢) 500 V AC or 700 V DC if the secondary operates at 50 V or less.

Exceptfon: This does not apply if the secondary circuit is supplied from'a Class 2 transformer.

37.3 A capatitor used for radio-interference elimination or arc suppression shall withstand for 1 minute
without breakflown the application of a DC potential or an AGN\60-Hz essentially sinusaidal potential
between live parts of opposite polarity with the machine at the maximum operating temperatyire reached in

normal use. TIe test potential shall be:
a) 1000 V AC or 1400 V DC for a machine employing a motor rated 1/2 hp (373 W) o
Vor legs.

less and 250

b) 1000 V AC plus twice the rated voltage-or 1400 V DC plus 2.8 times rated voltage [for a machine

employing a motor rated more than 1/2hp or more than 250 V.

machine is to
butput voltage

37.4 To dete
be tested by

rmine whether a machine complies with the requirements in 37.1 — 37.3, the
eans of a 500 VA or larger transformer, having a DC output voltage or an AC

that is essenti
the required te
potential is to

lly sinusoidal and that can be varied. The applied potential is to be increased f
st value is reached and is to be held at that value for 1 minute. The increase
be at a substantially uniform rate and as rapid as consistent with its value b

rom zero until
in the applied
eing correctly

indicated by a|voltmeter,

38 Leakage|Current Test

29 Q tha laalrana AL irean Loy

bhat accaordanecewith-29 2 ant ~f o rd_oand A
YOO, e Caragt oo et U o COTrT—anG oy

ad in
STCTU T aCCoOTrtdanTcCwitiT OO0

38.1 When t connected ice
dispenser or counter-top, portable machine weighing 40 Ibs or less, rated for a nominal 120- or 240-volt
single-phase supply shall not exceed 0.5 mA.

Exception No. 1: A three-wire (including grounding conductor) cord-and-plug-connected ice dispenser that
is intended to be fastened in place or located in a dedicated space, shall have a leakage current no greater
than 0.75 mA.

Exception No. 2: Those conductive parts of a stationary ice dispenser that comply with all of the
specifications in (a) — (d) below shall have a leakage current from simultaneously accessible parts to the
grounded supply conductor no greater than 3.5 mA. The leakage current between simultaneously
accessible parts shall not exceed 0.5 mA.

a) The product is provided with electromagnetic interference (EMI) suppression filtering;
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b) The
c) The

product is equipped with a grounding-type supply cord and plug;

product is not intended for outdoor installation; and

d) Itis considered unlikely that high leakage conductive parts will be contacted during normal use.

1) The front of an ice dispenser is considered likely to be contacted in normal use.

2) The recessed area where ice is dispensed (backsplash surround) is considered an area

unlikely to be contacted during normal use.

3) The sides of an ice dispenser are considered likely to be contacted in normal use, unless
installation instructions are provided for installing in a manner that the sides are protected

38.2 Leakag
between exp
machine.

38.3 Allexp
surfaces are
simultaneous
considered td
shock. Surfac
both hands o
voltages that
together and
measured be

parts of the mpachine are connected to the jneutral supply conductor, this connection is to b

the test.

384 If a co
leakage currg
contact with t
surface. The

38,5 Them
instrument is

e
:I:-letal foil isy)net to remain in place long enough to affect the temperature of the

rrom unintentional contact, such as In a recessed area.

4) The cover of a manually-filled ice hopper is considered likely to be conta
use when refilling the ice hopper.

e current refers to all current, including capacitively coupled currents, that ma
bsed conductive surfaces of the machine and ground or-othér exposed s

bsed conductive surfaces are to be tested for leakage ¢urrents. Leakage curre
to be measured to the grounded supply conductor individually as well as
y accessible, and from one surface to anether if simultaneously accessi
be exposed unless it is guarded by an enclosure that protects against the
es are considered to be simultaneously accessible if they can be readily conta
f a person at the same time. These measurements do not apply to termina
are not considered to involve a risk\6f electric shock. If all accessible surfac
connected to the grounding conductor of the power-supply cord, the leakage
ween the grounding conductor'and the grounded supply conductor. If expos

hductive 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 10 by 20 cm (3.9 by
surface. Ifthe surface is less than 10 by 20 cm, the metal foil is to be the sa

basurement circuit for leakage current is to be as shown in Figure 38.1. The

cted in normal

y be conveyed
Lirfaces of the

nts from these
collectively if
ble. A part is
risk of electric
cted by one or
s operating at
s are bonded
current can be
pd dead metal
e open during

enclosure, the
7.9 inches) in
me size as the
machine.

measurement
ly indicate the

Hefined in (a) — (c). The meter that is actually used for a measurement need of

same numeri
the attributes

a-vatue fora particutar measurement as woutd-the defimedstroment; it e
of the defined instrument.

d not have all

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

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

c) Over a frequency range of 0 — 100 KHz, the measurement circuitry is to have a frequency
response (ratio of indicated to actual value of current) equal to the ratio of the impedance of a
1500-ohm resistor shunted by a 0.15 uf capacitor to 1500 ohms. At an indication of 0.5 or 0.75 mA,
the measurement is to have an error of not more than 5 percent at 60 Hz.
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38.6 Unless the meter is being used to measure leakage from one part of the machine to another, the
meter is to be connected between the accessible parts and the grounded supply conductor.

38.7 A representative machine is to be tested for leakage current in the as-received condition. The
machine is considered to be in the as-received condition if it is without prior energization except as may
occur as part of the production-line testing. The grounding conductor, if any, is to be open at the
attachment plug. The supply voltage is to be in accordance with Table 33.1. The test sequence, with
reference to the measuring circuit, Figure 38.1, is to be as follows:

a) With switch S1 open, the machine is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2 and with the machine switching devices in all
their normal operating positions.

b) Swit
leakag
switchi

c) The
to be u
operati

38.8 The co
interruption fo
may be interru

ch S1 is then to be closed energizing the machine, and within a period of |5
b current is to be measured using both positions of switch S2, and with
ng devices in all their normal operating positions.

eakage current is to be monitored until thermal stabilization. Both\positions of
sed in determining this measurement. Thermal stabilization isieonsidered to b
bn as in the normal temperature test.

mplete leakage-current-test program as described~if. 38.7, is to be cond
- other tests. However, with the concurrence of those concerned, the leakag
pted for the purpose of conducting other nondestructive tests.

seconds, the
the machine

switch S2 are
e obtained by

ucted without
e current test
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Figure 38.1

Leakage-current measurement circuits
a) Machine intended for connection to a 120-V power supply.

-

120V

PRODUCT METER
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% INSULATING
- TABLE

GROUNDED _SUPPLY _CONDUCTOR. B

b} Machine intended for connection to a 3—wire, grounded—neutral power supply.
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240V ==—
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PRODUCT METER
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n

GROUNDED SUPPLY CONDUCTOR B

btes:
— Probe with shielded lead.
— Separated and used as clip when measuring eurrents from one part of the machine to another.
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39 Leakage Current Following Humidity Conditioning Test

39.1 A cord- or plug-connected ice dispenser or counter-top, portable machine weighing 40 Ibs or less,
rated for a nominal 120- or 240-volt single-phase supply shall comply with the Leakage Current Test,
Section 38, following exposure for 48 hours to air having a relative humidity of 88 +2 percent at a room
temperature of 32.0 +2.0°C (89.6 +3.6°F).

39.2 To determine compliance with 39.1, a representative machine is to be heated to a temperature just
above 34°C (93°F) to reduce the likelihood of condensation of moisture during conditioning. The heated
machine is to be placed in the humidity chamber and is to remain for 48 hours under the conditions
specified in 39.1. Following the conditioning, the machine is to be tested unenergized as described in
38.7(a). The machine is then to be energized and tested as described in 38.7 (b) and (c). The test is to be
discontinued when the leakage current stabilizes or decreases.

40 Overspeged Test

40.1 To determine whether a machine employing a series motor complies with\the requiren
is to be tested|as described in 40.2. Parts that can become a risk of injury to\persons shall
as aresult of the test.

nent in 25.2, it
ot work loose

40.2 A machine employing a series motor is to be operated for ¥ minute at the no-load speed resulting
from applicatign of 1.3 times rated voltage.
41 Flooding| of Live Parts Tests

41.1 There ghall not be any overflow of liquids into.the motor of a counter-top machine that is provided

with an open-top type container into which liquid is intended to be added by the user when t
tested as follows. One representative counter-top*machine provided with an open-top type
which liquid ig intended to be added by the<user is to be tested. The machine is to be

intended for ngrmal use: cover on buit fill-heleopen. The liquid container of the machine is to
filled with a salt-water solution (1/2 gram of NaCl per liter of distilled water). An additional qu
15 percent of |the capacity of the container is to be poured in steadily over a period of 1

machine is s¢ designed that adiquid container is situated over the motor, the spillage
conducted with the machine_gither switched off or in operation, whichever imposes the
condition. If the liquid container/is not situated over the motor, the machine is to be operated
at the maximym speed sétiing, with the container kept continuously filled with the test solu
such that the|greatestiamount of splashing occurs. Following this conditioning, the mag

he machine is
container into
positioned as
be completely
antity equal to
minute. If the
test is to be
more severe
for 5 minutes
tion to a level
hine is to be

subjected to the Leakage Current Test, Section 38, and the Dielectric Voltage-Withstand Test, Section 37.

41.2 A counte f the machine
when tested as follows. One representative counter-top machine employlng bottom vents is to be tested.
The machine is to be placed in a smooth bottomed shallow pan having at least twice the length and width
of the bottom of the machine being tested. The pan is to be filled to a depth of 1/16 inch (1.6 mm) with a
salt-water solution (1/2 gram of NaCl per liter of distilled water), and the machine is to be operated at
maximum speed for 1 minute. Following this conditioning, the machine is to be subjected to the Leakage
Current Test, Section 38, and the Dielectric Voltage-Withstand Test, Section 37.

Exception: A counter-top machine which employs bottom vents and legs which space the vents more than
2 inches (50.8 mm) above the counter top need not be tested.

41.3 The deterioration of the liquid container's bottom seals or the motor shaft seal in a counter-top
machine provided with an open-top type container into which liquid is intended to be added by the user
shall not result in the entrance of liquid into the electrical or motor enclosure of the machine as determined
below. One representative counter-top machine provided with an open-top type container into which liquid
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is intended to be added by the user is to be tested. The liquid container's bottom seals and the motor shaft
seal of the machine are to be removed one at a time. The liquid container is then to be completely filled
with a salt-water solution (1/2 gram of NaCl per liter of distilled water) while on the base of the machine as
in normal use. The test is to be conducted with the machine either switched off or in operation, whichever
imposes the more severe condition. Following this conditioning, the machine is to be subjected to the

Leakage Current Test, Section 38, and the Dielectric Voltage-Withstand Test, Section 37.

42 Wand-ty

42.1

pe Mixer Moisture Resistance Test

After exposure as described in 42.2, a wand-type mixer shall comply with the requirement in 38.1 in

a repeat leakage current test, except that the test shall be discontinued when the leakage current

stabilizes.

42.2 A wang
immersed in

upward apprd
five such opsg
repeated on 4

43 Blender

43.1 To dete
not located in
to determine

out.

43.2 The cg
recommende
exterior of thq

-type mixer is to be connected to a supply circuit as described in 39.1 and thg
h salt water solution (1/2 gram of sodium chloride per liter of distilledWwater)

priately 105 degrees to allow the water to run down the shaft toward’the encl
rations are to be conducted at the rate of 10 operations per'minute. Thig
second sample with the wand-type mixer not operating.

Cover Opening Splash Test

rmine compliance with 29.4 Exception No. 1(b) fori@ blender provided with an
the center of the cover, the blender is to be tested.in accordance with 43.2 an
he ability of the blender cover to keep the contents of the blender container 1

ntainer of a representative blendercis*'to be filled to the maximum fill line
| level) with hot tap water at a temperature not exceeding 93.3 £5.5°C (20
blender is to be wiped dry. The\blender container is to be mounted on the b

blender is to e placed on a horizontal work-surface that is dry. The cover opening intendeg

then to be op
operation is tq

43.3 No wa
exterior shall

44 Test for

441 The de

ened and the blender operated for 15 seconds at the highest speed setting
be repeated two more times.

er shall be observed splashing out of the cover opening. The work surfac
emain dry.

Deterioration of Parts Subject to Flexing

terioration of a part made of rubber, plastic, or a similar material, which is su

e shaft is to be
and then tilted
bsure. Twenty-
test is to be

bpening that is
d 43.3 in order
rom splashing

(or maximum
D £10°F). The
ender and the
for pouring is
hvailable. This

e and blender

bject to flexing

[t i H b, 44 9

cleaof alantrin chanl oo AntAaraiaadl

shall not resu

H o
o o O CIie e oot asS UCtiCT o U oy Tz

Exception: Infrequent motion of small amplitude, such as that encountered during normal operation of a
diaphragm covering a pressure-operated switch, is not considered to constitute flexing as far as these
requirements are concerned.

44.2 To determine whether a machine complies with 44.1, the part subject to flexing is to be completely
removed to simulate its deterioration and the machine operated through one complete cycle of normal
operation. The machine is then to be tested as follows:

a) A cord-connected machine shall comply with the Leakage Current Test, Section 38, and the
Dielectric Voltage-Withstand Test, Section 37.

b) A permanently-connected machine shall comply with the Insulation Resistance Test, Section 46,
and the Dielectric Voltage-Withstand Test, Section 37.
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45 Test for Parts Not Subject to Flexing

45.1 After the conditioning described in 45.2, a polymeric or elastomeric material used for a gasket,
diaphragm, seal, or the like, or a rubber part subject to hot soapy water during cleaning shall have a tensile
strength of not less than 75 percent and elongation of not less than 60 percent of the values determined
before conditioning. At the conclusion of the tests, there shall not be visible deterioration, deformation,
melting, or cracking of the material and the material shall not harden as determined by normal hand
flexing.

Exception No. 1: A material that has been investigated in accordance with 45.4 may have physical
properties other than those specified.

ements in the
longation and

Exception No,
Standard for @
tensile strengt,

2: A noncomposite material that has been found to comply with the requir
baskets and Seals, UL 157, and that complies with the minimum acceptable'g
h after aging is considered in compliance with these requirements.

45.2 A total

tested for elon
as-received c(
69 — 70°C (15
the other 5 pig
the Standard f

ices are to be
trength in the

pf 20 pieces of each representative material is needed for thistest. Five pie
gation in the as-received condition and 5 pieces are to be tested for tensile 3
ndition. The 10 remaining pieces are to placed in a circulating-air oven at a temperature of
6 — 158°F) for 168 hours. Five of the conditioned pieces are to be tested for glongation and
ces are to be tested for tensile strength. The test methods and apparatus arg¢ described in
br Test Methods for Rubber Properties in Tension, ASTM D 412-97.

d fiber, that is
temperature.

45.3 A gasket of material other than mentioned in 45.1, such-as bonded cork or impregnatg
not known to| be reliable, shall be investigated for eguivalent resistance to aging and

Absorptive materials, such as cork or fiber shall not be.used where they may contact a live p3

45.4 To detgrmine acceptability of a material insaccordance with Exception No. 1 to 45.]
diaphragm, ora seal of a counter-top machine’is to be conditioned as specified in 45.2.

rt.

|, a gasket, a
nstead of the

tensile and elpngation testing, the gasket, diaphragm, or seal is then to be installed in the associated

counter-top mpchine and subjected to-the Flooding of Live Parts Tests, Section 41. The €
may be subjefted to the accelerated-aging conditionings. When an entire machine is su
accelerated-aging test, the gasket,\diaphragm, or seal temperature shall be monitored and
the value indigated in 45.2.

46 Insulatiop Resistance Test

46.1 Following thexTest for Deterioration of Parts Subject to Flexing, Section 44, a
connected machinesshall have an insulation resistance of at least 50,000 ohms between cy

ntire machine
bjected to the
maintained at

permanently-
rrent-carrying

parts and non _||rrpnf-r‘nrrying parts

46.2

Insulation resistance is to be measured by applying a direct-current potential of 125 volts between

live parts and the enclosure and other exposed dead metal parts, using two voltmeters — one voltmeter
being connected across the supply line and the other connected in series with one of the leads to the
machine being tested. Designating the reading of the line voltage as V4, the reading of the other voltmeter
as Vs, and the resistance of V, as R, the insulation resistance is to be calculated by the formula:

(—h)R

Insulation Resistance = %
2
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47 Hydrostatic Pressure Test

47.1 If atestis necessary to determine whether a part complies with requirements in 26.3 and 26.4, two
samples of the part are to be subjected to a hydrostatic pressure test. Each sample is to be filled with
water so as to exclude air, and is to be connected to a hydraulic pump. The pressure is to be raised
gradually to the specified test value, and is to be held at that value for 1 minute. The results are not
acceptable if either sample bursts or leaks.

Exception: Leakage or rupture of a nonmetallic fluid transfer line and its connections, or leakage at a
gasket is acceptable if tests conducted with the media they are intended to contain show no indication of
presenting a risk of injury to persons or a risk of electric shock.

48 Switch Qverload Test

48.1
such as a sol
50 cycles of
mechanical n
fuse in the grg

Exception Ng.

requirement.

Exception Noj
comply with th

482 Inate
48.1, exposeq
machine is to
rate of not m
agreeable to {

48.3 The cg
interrupting d

A switdh or other device that controls a motor of a machine or that controls an' eléctrig

noid or a relay coil shall perform acceptably when subjected to an gverload te
operation as described in 48.2 — 48.4 as applicable. There \shall not b
alfunction or breakdown of the device or undue burning or pitting of the cor
unding connection shall not open.

1: A device known to be acceptable for the application need not co

2: A device interlocked so that it will never break the locked-rotor motor cu
is requirement.

5t to determine whether the switch of’other control device complies with the
dead metal parts of the machine are to be connected to ground through a 3 A
be connected to a grounded stpply circuit. During the test the device is to be
bre than 10 cycles per minute;, except that a faster rate of operation may &
hose concerned.

nnection of the switch, or other control device is to be such that any single
bvice will be loeated in the ungrounded conductor of the supply circuit. If t

intended for
metal parts o
interrupting cq

48.4 When

se on directicurrent, or on direct current as well as alternating current, the
the machine-are to be connected so as to be positive with respect to a single
pntrol device.

esting a SWItCh or other control device that controls an electncal Compone

al component,
5t consisting of
b electrical or
tacts, and the

mply with this

rrent need not

requirement in
\ fuse, and the
operated at a
e employed if

-pole, current-
nhe machine is
exposed dead
-pole, current-

nt, such as a

the maximum

solenoid or a ¥elay y
rated voltage or the test voltage specified in Table 33.1, Whlchever is hlgher The load on the device being
tested is to be the same as that which it is intended to control in normal service.

48.5 When testing a switch or other control device that controls a motor, the rotor of the motor is to be
locked in position and the machine is to be connected to a supply circuit of maximum rated voltage or the
test voltage specified in Table 33.1, whichever is higher. See 33.4.

49 Interlock System Endurance Test

49.1 An interlock system which has not been shown to have been investigated for the purpose shall be
subjected to the endurance test described in 49.2 and 49.3. As a result of the test:

a) There shall not be any electrical or mechanical malfunction of the interlock system or undue
pitting or burning of the switch contacts, and
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b) The fuse in the grounding connection shall not open.

49.2 To determine if an interlock system complies with the requirements in 49.1, the machine is to be
connected to a grounded power-supply circuit of rated frequency and voltage. During the test, exposed
dead metal parts of the machine are to be connected to ground through a 3 A non-time-delay plug fuse
and the connection is to be such that any single-pole current interrupting device is in an ungrounded
conductor of the supply circuit. If the machine is intended for use on direct current, exposed dead metal
parts of the machine are to be so connected as to be positive with respect to a single-pole, current
interrupting device.

49.3 The switch is to be operated at a maximum rate of 6 cycles per minute. The first 75,000 cycles are
to consist of a minimum 1 second "on" and a maximum 9 seconds "off." For the last 25,000 cycles, the test
is to be condugted with a 50 £20 percent "on" time.

50 Wiring Flexing Test

50.1 In accordance with 15.1.9, if the normal operation, cleaning, user servicing or insfallation of an
appliance causes movement of the internal wiring, the appliance shall be\capable of opgrating in the
intended manpner for the number of cycles specified in Table 50.1. (There shall be nq electrical or
mechanical malfunction and, after the test, the appliance shall comply, with the requirements|in Section 37,
Dielectric Voltage-Withstand Test.

Table 50.1
Wiring Flexing Cycles
Flexing Condition Number of Cycles
Normal Operatign 30,000
Cleaning or Usef Servicing 6,000
Installation 50

50.2 In ordef to determine if there is any electrical or mechanical malfunction, the appliance shall be
operated aftel completing of the\specified number of cycles. If the motion of the internal |wiring occurs
while the appliance is operating; the appliance shall be operated while causing the moyement of the
internal wiring| No intermittént.operation or other signs of damage to the wiring shall be observed.

energized. The electrical load applied to the internal wiring may be simulated to represent the current and
power factor upder maximum normal operating conditions.

50.3 The ap;Eiance is_to be energized during the test when the motion of the internal wiring occurs while

50.4 The cycling rate shall be:

a) Representative of the maximum speed of the movable member of the appliance during normal
operation where the movable member is controlled by the motor, or

b) 12 cycles per minute where the movable member is operated manually.

50.5 When requested by the manufacturer, testing with an increased cycling rate is considered
representative of the cycling rate specified in 50.3(b).

50.6 The movable member is to be so operated that it will reach the maximum limits of travel in both
directions, each cycle.
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50.7 When movement of the internal wiring occurs during installation or inspection of electrical field-
wiring connections, the test shall be conducted with the field-wiring leads, branch-circuit wiring, and the
like, as would be encountered in intended use, in place. In addition to the compliance criteria specified in
50.1, the testing shall not result in damage to the electrical insulation of the internal wiring.

51 Strain Relief Test

51.1 The strain relief means provided on an attached flexible cord, when tested in accordance with 51.2,
shall withstand for 1 minute without displacement a direct pull of 35 pounds (156 N) applied to the cord,
with the connections within the machine disconnected.

51.2 A 35-pound (15.9-kg) weight is to be suspended on the cord and supported by the machine so that
the strain-reli¢f means will be stressed from any angle that the construction of the machin}permits. After

the tests, the|cord shall not have been longitudinally displaced by more than 2 mm,-and"the conductors
shall not havge moved over a distance of more than 1 mm in the terminals, nor shall'there be appreciable
strain at the cpnnection.

52 Stability| Test

52.1 To detgrmine compliance with 32.1, a machine shall be tested,in accordance with 52.2 — 52.4.

52.2 The machine is not to be energized during the stability\test. The test is to be copducted under
conditions mast likely to cause the machine to overturn. The following conditions are to [pe such as to
result in the Igast stability:

a) The position of all doors, drawers, casters, and other movable or adjustable parts| including that
of the supply cord resting on the surface supporting the machine;

b) Copnection of or omission of any attachment made available by or recommended by the
manuffcturer;

c) Proyision of or omission of dny normal load if the machine is intended to contain 4 liquid or other
mechgnical load; and

d) Dirgction in which the.machine is tipped or the supporting surface is inclined. See $2.3.

52.3 In conducting the stability test, the machine is to be:

a) Pla¢ed on-aplane inclined at an angle of 10 degrees from the horizontal; or

b) Tipped-through an angle of 10 degrees from an at rest position on a horizontal plane.

52.4 With reference to the requirement in 52.3(b), the angle of 10 degrees is to be measured between
the surface or plane of the surface of the machine originally in contact with the horizontal supporting
surface and the horizontal supporting surface.

53 Abnormal Operation Test

53.1 Short-circuiting either the rectifier or the capacitor of a combination consisting of a rectifier and an
electrolytic capacitor shall not create a risk of electric shock, fire, or injury to persons.

54 Abnormal Filter Blockage Test

54.1 A machine incorporating an air filter over ventilation openings shall be tested as described in 54.2 —
54.5, and as a result of the testing, there shall be no:
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a) Emission of flame or molten metal;

b) Glowing or flaming of the tissue paper covered supporting surface or the cheesecloth covering
the machine;

¢) Opening of the 3 A fuse between accessible metal parts and ground;

d) Dielectric breakdown;

e) Exposure of live parts; or

f) Expo

sure of a mechanical parts that could cause injury to persons.

Exception: The Abnormal Filter Blockage Test need not be conducted if the machine com
Normal Tempgrature Test with the filter completely (100%) blocked.

54.2 A machjne shall be operated as described in 54.4 under each of the following-conditio
a) Blocked 75%; and

b) Blocked 100%.

54.3 Each blpckage is stated as a percentage of the total effective jarea of the filtered ope

be representa

544 The ma
machine shall

a) Con
b) Plac

c¢) Drap
(3.2m

d) Gro
and ea

54.5 Following operatien-as specified in 54.4, the machine shall comply with Accessibility

Section 11, arn

|

ive of the most severe and likely condition based.upon the ventilation design.

chine shall be installed and operated as _described in 36.1 — 36.21, as af
be:

nected to a supply circuit as described’in 33.1;
ed on a white tissue paper covered softwood surface;
ed with a double layer of-cheesecloth over the whole machine with the cloth

) of the openings (if any)-in the enclosure; and

th ground.

d Protection Against Injury to Persons, Sections 21, 22 and 23; and be su

Dielectric VoItTge-Withstand Test, Section 37.

plies with the

NS, in turn:

ning and shall

plicable. The

vithin 1/8 inch

ded by means of\a 3 A non-time-delay plug fuse connected between expos¢d metal parts

of Live Parts,
bjected to the

55 Water Spray Test

55.1

a protected location shall:

After the water spray test described in 55.3 and 55.4, a machine intended for outdoor use or use in

a) For a machine as specified in 38.1, comply with the requirements in 38.1 in a repeated leakage
current test, except that the test is to be discontinued when leakage current stabilizes.

b) For a machine other than as specified in (a), have an insulation resistance not less than 50,000
ohms between live parts and interconnected dead metal.

c) Withstand without breakdown for 1 minute the dielectric voltage-withstand test described in 37.1
between live parts and interconnected dead metal parts.
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55.2 The test shall not result in the wetting of uninsulated live parts except that motor windings may be
judged by the insulation-resistance and dielectric voltage-withstand tests provided the motors are
constructed, located, or shielded so that the windings are not directly exposed to water during the test.

55.3 The machine is to be positioned and leveled in accordance with the manufacturer's instructions. A
machine intended for use in a protected location is to be provided with a representative shelter, such as a
roof, canopy, marquee, or similar structure, which is to be positioned over the machine, in accordance with
the manufacturer's instructions. A machine intended for outdoor use is tested without a shelter. Following
the water spray, the insulation resistance and leakage current are to be measured, and then the machine
is to be tested for dielectric voltage-withstand in accordance with 37.1.

55.4 The water spray apparatus is to consist of three spray heads constructed in accordance with the
details illustrated in Figure 55.1 and mounted in a water supply pipe rack as illustrated in Figure 55.2. The
water pressure for all tests is to be maintained at 5 psi (34 kPa) at each spray head. The distance between
the center nozzle and the machine is to be approximately 5 feet (1.5 m). The maching'is to e brought into
the focal areq of the three spray heads in such a position and under such conditions‘as arg most likely to
result in entrapce of water into the machine. The spray is to be directed at a 45-dégree angle to the vertical
toward the machine. The total exposure is to be for 1 hour.
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Figure 55.1
Spray-head assembly
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Figure 55.2

Spray-head pipe rack

ASSEMBLY?

BODY
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e
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1
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N (MAX.)
S (DEEP) gP ig?zauT (DRILL" THRU)
\ — )

172" TAPERED PIPE
THREAD -
ANSI/ASME B1.20.1

R (DRILL TO DEPTH
EQUIRED FOR THROAT)

J=—V (HEX. OR ROUND

BAR STOCK)

3 — SQUARE"SECTION SLOTS — W WIDE x G DEEP — SPACE 120° -
60°%HELIX — LEADING EDGES TANGENT TO RADIAL HOLES

RT100C

Item inch mm Item inch mm
A 1-7/32 31.0 N 1/32 0.80
B 7116 11.0 P 575 14.61
C 9/16 14.0 576 14.63
D .578 14.68 Q 453 11.51
.580 14.73 454 11.53
E 1704 0.40 R 174 6.35
F c c S 1/32 0.80
G .06 1.52 T (No. 35)° 2.79
H (No. 9)° 5.0 U (No. 40)° 2.49
J 23/32 18.3 \Y 5/8 16.0
K 5/32 3.97 w 0.06 1.52

L 1/4 6.35

M 3/32 2.38

@ Molded nylon Rain-Test Spray Heads are available from Underwriters Laboratories, Inc.

® ANSI B94.11 Drill Size.

¢ Optional — To serve as wrench grip.
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56 Adequacy of Mounting Test

56.1 A cord-connected machine intended for mounting on a wall shall be tested in accordance with 56.2
— 56.4. As a result of the test the mounting means shall not break, loosen, or pull out of the wall and the
machine shall not separate from the mounting means. There shall not be any damage to the machine that
would result in a risk of fire, electric shock, or exposure of a moving part capable of causing injury as
determined by all of the following:

a) The insulation resistance between live and dead-metal parts shall not be less than 50,000
ohms;

b) The machine shall withstand for 1 minute without breakdown the application of a 60-Hz

2l cinticaidal natantial of 1000 volts annlied betwaeenliva-and dead-metal narts:
essentiatysinusoidal potential-of 1000 voltsapphed-betweenlive and dead-metalpads; and

c) Any cracking of the mounting means which occurs as a result of this test.shall not result in
exposyre of moving parts capable of causing personal injury, as determined by usg of the probe
illustrated in Figure 56.1.
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Figure 56.1

Accessibility probe
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56.2 The test is to be conducted with the machine mounted in accordance with the manufacturer's
installation instructions on any secure test wall. If the manufacturer describes more than one mounting
configuration, the machine is to be mounted in the most severe mounting configuration. If the mounting
configurations specified are significantly different, each configuration is to be tested separately. If the
machine is not provided with installation instructions, it is to be mounted in the most severe mounting
configuration.

56.3 A force is to be applied vertically through the center of gravity of the machine. The force is to be
gradually increased to four times the combined weight of the machine and the maximum normal capacity,

and then maintained for 1 minute.

56.4

If the mounting assembly is constructed of a thermoplastic material, the test shall be repeated on a

machine subje

cted to the Mold Stress-Relief Distortion Test, Section 57.

57 Mold Stress-Relief Distortion Test

57.1 A mach
as described i

57.2 Oneco
circulating air
temperature o
any case. The
return to room

ine with a mounting assembly constructed of a thermoplastic material shall b
N 57.2.

mplete representative machine, or the part under consideration, is to be place
oven maintained at a uniform temperature at least A/G%C (18°F) higher than
[ the material measured under actual operating conditions, but not less than 7
machine is to remain in the oven for 7 hours. After its careful removal from th
temperature, the machine is to be subjected t6.the Adequacy of Mounting Tes

58 Perman

58.1 Markin

nce of Marking Tests

required by this standard shall be-permanent. A permanent marking shall bg

stamped, paint-stenciled; stamped or etched metal that is permanently secured; or indelibly
pressure-sensjtive label secured by adhesive that complies with the Standard for Marking

Systems, UL
storage of the

59 Accesso
59.1 To dete

59.2 The fie
installation ins

69. Conditions to which-a\label may be subjected, such as ordinary usage,
Lnit, are to be consideredin determining whether a marking is permanent.

ry Installation Test
‘mine compliance with 7.11, a machine shall be tested in accordance with 59.2

d attached accessory shall be installed in or on the machine in accorde
fructions.

e conditioned

d in a full draft
the maximum
°C (158°F) in
b oven and its
, Section 56.

molded, die-
stamped on a
and Labeling
handling, and

nce with the

59A Grounding Continuity Test

59A.1

connected to the grounding means and:

A product shall have a maximum resistance of 0.1 ohm between any part required to be

a) For permanently-connected products, the point on the product at which the power-supply system
is to be connected; or

b) For cord-connected products, the point to which the grounding conductor of the power-supply

cord is

connected.

59A.2 The resistance is to be measured using a typical ohmmeter.
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59A.3 When an ohmmeter yields results that do not comply with 59A.1, the resistance is to be re-
measured by passing an AC or DC current between the two points at which the measurement was
recorded. The current is to be equal to the maximum-current-rated branch-circuit overcurrent-protective
device that is capable of being employed with the product. The resistance is to be calculated by dividing
the voltage drop between the two points by the current.

MANUFACTURING AND PRODUCTION-LINE TESTS
60 Dielectric Voltage-Withstand

60.1 Each machine shall withstand without electrical breakdown, as a routine production-line test, the
application of an AC potential at a frequency within the range of 40 — 70 Hz or a DC potential between:

a) Thg primary wiring, including connected components, and accessible dead metd| parts that are
likely tb become energized, and

b) Befween primary wiring and accessible low-voltage (42.4 volts peak or less) metal parts,
including terminals.

60.2 The production-line test shall be in accordance with either Condition A or Condition B jof Table 60.1.

Table 60.1
Production-line test conditions
Condition A Condition B
Potential, Potential, Time, Potential, Potentiall Time,
Machine gating volts AC volts DC seconds volts AC volts DC| seconds

250 V or less with or
without a motor|rated 1/2
hp (373 W) or Igss 1000 1400 60 1200 1700 1

Rated more thah 250 V or
with a motor rated more
than 1/2 hp (373 W) 1000 +2V2 1400 +2.8V? 60 1200 +2.4V? 1700 +3.4Y? 1

& Maximum rated voltage.

60.3 The machine maybe in a heated or unheated condition for the test.

60.4 The tesgt is to-be conducted when the machine is complete — fully assembled — and wjith the primary
switch in the on position. It is not intended that the machine be unwired, modified, or disasspmbled for the
test.

Exception No. 1: Parts such as snap covers or friction-fit knobs that would interfere with the 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 machine.

Exception No. 3: The test may be conducted before a solid-state component, which can be damaged by
the dielectric potential, is electrically connected. However, a random sampling of each day's production is
to be tested at the potential specified in 60.2, but the circuitry may be rearranged for the test to minimize
the likelihood of solid-state-component damage while retaining representative dielectric stress of the
circuit.
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60.5 The test equipment shall include a transformer having an essentially sinusoidal output, a means of
indicating the test potential, an audible or visual indicator of electrical breakdown, and either a manually
reset device to restore the equipment after electrical breakdown or an automatic reject feature of any

unacceptable unit.

60.6

voltmeter in the output circuit to directly indicate the test potential.

60.7
indicated by:

a) A voltmeter in the primary circuit or in a tertiary winding circuit,

If the output of the test equipment transformer is less than 500 VA, the equipment shall include a

If the output of the test equipment transformer is 500 VA or larger, the test potential may be

b) A silector switch marked to indicate the test potential, or

c) Am
test po

If marking is u

power-on lamp to indicate that the manually reset switch has been reset following a tripout.

60.8 Test eq
intended facto

60.9 During
that all prima
connected tog
connected to §

Exception: A
excessive sec

arking in a readily visible location to indicate the test potential of equipment h
ential output.

sed without an indicating voltmeter, the equipment shall include a positive mea

uipment other than that described in 60.5 — 60.7 may be used if found to a
Fy control.

he test, a sufficient number of primary switehing components shall be in the
y circuitry will be stressed. Both sidesx6f* the primary circuit of the mach
ether to one terminal of the test equipment. The second test equipment ter
ccessible metal.

machine (resistive, high-impedance winding, or the like) having circuitry 1
bndary-voltage build-up in.case of electrical breakdown during the test may be

Bving a single

ns, such as a

ccomplish the

bn position so
ne are to be
minal is to be

ot subject to
tested:

n the primary

a) WitH a single-pole primary switch, if used, in the off position, or
b) With only one side.of the primary circuit connected to the test equipment whe
switch [s in the on position or when a primary switch is not used.
61 Continuity Tests
61.1 Grounding
61.1.1 Each cord-connected machine having provision for grounding shall be tested, as a routine

production-line test, to determine that grounding continuity exists between the grounding blade of the
attachment plug and the accessible dead metal parts of the machine that are likely to become energized.

61.1.2 Only a single test need be conducted if the accessible metal selected is conductively connected

by design to al

| other accessible metal.

61.2 Polarization

61.2.1

As a routine production-line verification, each cord-connected machine provided with a 2-wire

polarized or 3-wire grounding attachment plug, shall be examined or tested for electrical continuity
between the ungrounded circuit supply conductor of the attachment plug (see Figure 12.1 for attachment
plug blade connections) and any component intended to be connected to the ungrounded conductor. If the
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continuity cannot be readily determined by visual inspection and component checking, an electrical
continuity test is to be conducted.

61.3 Electrical indicating device

61.3.1

be used to determine compliance with the continuity requirements in 61.1.1 and 61.2.1.

RATINGS

62 Details

Any indicating device, such as an ohmmeter, a battery-and-buzzer combination, or the like, may

621 A macll\ine shall be rated in volts, in frequency— expressed in one of the following‘te

cycles-per-se
amperes. Th
nameplate se
the number of

62.2 Instead
power factor i

MARKINGS
63 Details
63.1

63.1.1 Amg
a permanentl

a) The
organi

b) Adi
c) The

d) Thel

General

b frequency may be expressed as __ /dc — for example, 60/dc_— if a u
rves as the machine rating marking. If a machine is intended for use-on a pol
phases shall be included in the rating.

of the ampere rating mentioned in 62.1, a machine may. be rated in watts
5 0.80 or more.

chine shall be clearly marked where it will be readily visible — after installation
connected machine — with:

manufacturer's name, trade name, or trademark, or other descriptive markin
Fation responsible for the product may be identified,

stinctive catalog-number or the equivalent,
electrical rating, and

date ot*other dating period of manufacture not exceeding any three consecuti

ms: hertz, Hz,

cond, cps, cycles/second, C/s, ac-dc, or ac only — and, other than_as, hofed in 62.2, in

hiversal motor
yphase circuit,

if the full-load

in the case of

j by which the

e months.

Exception No

1+ The manufacturer's identification may be in a traceable code if the prody

ct is identified

by the brand or trademark owned by a private labeler.

Exception No. 2: The date of manufacture may be abbreviated; or may be in a nationally accepted
conventional code or in a code affirmed by the manufacturer, provided that the code:

a) Does not repeat in less than 20 years.

b) Does not require reference to the production records of the manufacturer to determine when the
product was manufactured.

63.1.2 A machine that employs a single motor as its only electric-energy-consuming component need
not show the electrical rating given on the motor nameplate elsewhere on the machine if this nameplate is
readily visible after the machine has been installed.
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63.1.3 If the motor nameplate of a dual-voltage motor is employed to give the electrical rating of the
machine as provided in 63.1.2, the machine shall be additionally marked to indicate the particular voltage
for which it is connected when shipped from the factory. If the machine employs an attachment plug,
instructions shall be provided to indicate the type of plug that should be used if the machine is reconnected
for the alternate voltage.

63.1.4 If a manufacturer produces or assembles a machine at more than one factory, each finished
machine shall have a distinctive marking by means of which it may be identified as the product of a
particular factory.

63.1.5 A machine having provisions for two or more separate connections to a branch circuit or other
power-supply source shall be marked with the word "CAUTION " and the following or the equivalent "This
machine has more than one connection to the source of supply. To reduce the risk of elgctrical shock,
disconnect all such connections before servicing." The marking shall be located ‘at“g¢ach point of
connection, arjd shall be readily visible after installation of the machine.

63.1.6 If the|construction of a machine contemplates cleaning or servicing, such as the r¢placement of
pilot lamps or fuses, by the user, and if such cleaning or servicing would invalve, the exposurg of a normally
enclosed or pfotected live part to unintentional contact, the machine shall.be plainly marked to indicate
that such servicing or cleaning be done with the machine disconnected from the supply circui

—

63.1.7 A machine that will not start and attain normal runningvspeed when connectefd to a circuit
protected by gn ordinary — not a time-delay — fuse as described\in 34.1 shall be marked with the words "If
connected to @ circuit protected by fuses, use time-delay fuses with this machine " or with fan equivalent
wording.

63.1.8 A macghine shall not be marked with a double insulation symbol — a square within g square — the
words "Doublg Insulation”, or the equivalent unless'it complies with the requirements for double-insulated
appliances.

63.2 Permanently connected machines

63.2.1 If any|point within a terminal box or wiring compartment of a permanently connect¢d machine in
which the power-supply conductors are intended to be connected, including such conductorg themselves,
attains a tempgrature rise of mare than 35°C (63°F) during the normal temperature test, the machine shall
be permanently marked "For'supply connection, use wires acceptable foratleast  C(__ F)," or with an
equivalent stafement, aiid the temperature value shall be in accordance with Table 63.1. This statement
shall be locatgd at.or.near the point where the supply connections are to be made, and shall be clearly
visible both dufring-and after installation of the machine.

Table 63.1
Outlet-box marking
Temperature rise attained during test in terminal box or
compartment Temperature marking
36 —50°C (64 — 90°F) 75C (167 F)
51-65°C (91— 117°F) 90 C (194 F)

63.2.2 A permanently connected machine having one motor and other loads or more than one motor
with or without other loads shall be permanently marked in a location that will be visible when connections
to the power-supply circuit are made and inspected with:

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

63.2.3 A machine intended for permanent connection to a wiring system other than rigid metal conduit or
armored cable shall be marked to indicate the system or systems for which it is acceptable. The marking
shall be located so that it will be visible when power-supply connections to the machine are being made.
63.3 Components

63.3.1 A heating element rated more than 1 A and intended to be replaceable in the field shall be marked
with its rating in volts and amperes or in volts and watts, or the manufacturer's part number.

63.4 Cautionary marking

6341 Am
user of the risk.

d to inform the

63.4.2 Aca

63.4.3 A ca
position norm
assumed for
adjustments 4

63.4.4 A ms
word "CAUTI
(2.4 mm) high

63.4.5 If, wh
controls the n

Exception: A

63.4.6 Prod
with the follow

a) "W
moval

b) The

tionary marking shall be located on a permanent part of the machine.

utionary marking intended to instruct the operator shall be legible and vi

the specific operation involved. Other such markings for servicing or makin

. The signal word shall be more prominent than*any other required marking on

otor that drives the part shall have a-plainly marked off position.

momentary-contact switch need not comply with this requirement.

ing or equivalent wording:

ARNING - (Flashing) Light indicates ready to operate. Avoid any contaci
le parts which.may start unexpectedly, such as blades)."

markingrequired by (a) shall be located next to the warning light.

63.4.7 A bl

nder”with capacitive touch screen is required to be provided with a flg

H s Ya W WA

ally assumed by the operator when starting the machine or’from the pog

hall be legible and visible to the individual when such work-is being accomplish

rking intended to inform the user of a risk of injuryito persons shall be prefix
DN," "WARNING," or "DANGER." The marking shall be in letters not less than 3/32 inches

en energized, a machine has a moving-part that may cause injury to persons

5ible from the
ition normally
j settings and
ed.

ed by a signal

the machine.

, a switch that

icts provided with a warning light in accordance with the Exception to 28.7 shall be marked

with (specify

shing light in

accordance W

nrouv. I\a}

a) "Flashing light indicates ready to operate. Avoid any contact with blades or moveable parts."

b) The

marking required by (a) shall be located next to the flashing light.

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


https://ulnorm.com/api/?name=UL 763 2022.pdf

92 UL 763 NOVEMBER 4, 2022

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.

63.5 Attachment and accessory marking

63.5.1 The literature accompanying a package containing a basic machine and attachments intended to
be marketed as a complete unit shall indicate which attachments are intended for use with the basic
machine if use of such attachments exposes the user to a risk of injury.

63.5.2 If an attachment is packaged and marketed separately from the basic machine and
recommended for use with it by the manufacturer of the basic machine, it shall have an assigned catalog
number (or equivalent). Also, information packaged with the basic machine shall identify by catalog
number, the attachments that are intended for use with the basic machine or the catalog number of the
basic maching¢ with which the attachment is intended to be used shall appear in at |ealst one of the
following locatjons:

a) On the attachment,
b) On the package housing the attachment, or

¢) On information furnished with the attachment.
63.5.3 An electrical accessory intended for field installation in or©©na machine shall be marked with the
name or identifying symbol of the manufacturer or private labeler,ith a catalog number or equivalent with

which it is intehded to be used. The machine shall be marked to.indicate the catalog number or equivalent
designation of{such an accessory and the name of the manufacturer or private labeler of thatfaccessory.

63.6 Specific machine markings
63.6.1 Blenders

63.6.1.1 Theg main portion of an open-tep.blender cover shall be marked with the word "CAUTION" and
the following or the equivalent "Do not operate without this cover in place."

63.6.1.2 In accordance with the~29.4 Exception No. 1(a), the cover or blending jar shall be marked where
visible during ¢peration with the,following, or equivalent: “CAUTION — Do Not Blend Hot Liqu|ds”.

63.6.1.3 In accordance/with the Exception No. 2 to 29.4, an open-top blender jar providgd with a one-
piece cover without a.eenter opening shall include the following markings on the cover:

a) "CAUTION: Do Not Blend Hot Liquids"

b) "CAUTION: Always Operate With Cover In Place. Do Not Open Or Remove Cover When
Blades Are Moving."

63.7 Machines in protected locations

63.7.1 Complete instructions shall be marked on a machine intended for use in a protected location,
indicating the manufacturer's recommendations concerning the use or installation, or both, of any canopy,
marquee, shelter, or similar structure, intended for the protection of the machine. The manufacturer's
instructions shall be located where they are accessible without removing a panel, a cover, an accessory, a
subassembly, or similar component. Manufacturer's instructions that are located inside the machine and
accessible through a door on the front of the machine meet the intent of this requirement.
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63.7.2 A machine shall be marked, on or adjacent to the electrical rating plate, with one of the following
statements as applicable:

a) "Suitable for Protected Locations — See Installation Instructions" — if instructions are not located
adjacent to marking, their location is to be specified.

b) "Suitable for Outdoor Use."

64 Accessory Installation Instructions

64.1

With reference to 7.9, instructions for installing the accessory shall be provided on or with the

accessory. A statement shall be included in the instructions warning the user to disconnect the machine
from the electrical supply before attempting the installation and that the accessory is intended for use only
with the machine that is marked to indicate such use.

65 InstructJons

65.1 In accq
shall include i

a) Det
b) Obt

c) Rep

Exception: TH
Test with the 1

65.2 The in
provided as p
such as DVI
electronic me
28.3,63.7, 64

rdance with 20.3, a machine provided with an air filter intended torbe ‘replad
hstructions indicating how to:

brmine when the filter needs replacement or cleaning;
hin a proper replacement filter; and

lace or clean the filter.

e instructions need not be provided if the machine complies with the Normg
iiter completely (100%) blocked.

rinted material. All other instructions may be provided in electronic read-only
, website (accessible via URLE,-QR code, or similar means), flash drive @
dia instructions are provided, the instructions and warning statements requir
.1, and 65.1 shall also be-included within the electronic media instructions.

65.3 A blen
with 30.1(a),

ler with capacitive 4ouch screen required to be provided with a flashing light
shall be provided\with the following safety instruction or equivalent. "Flashing

ready to operate. Avoid any centact with blades or moveable parts".

65.4 The pr
obtain a printq

nted instruction material referenced in 65.2 shall contain detailed instructi
d copy:of the material contained in electronic format.

ed or cleaned

| Temperature

65.1 shall be
media format,
r CD-ROM. If
ed by 7.8, 7.9,

in accordance
light indicates

bns of how to

655 A b|enuc| \N;th d uapau;t;vc tuuuh QUITTITI Vv;th d tVVU'OtClJ Clk‘lI funut;un ao opcb;f;cd ;Ilm, Sha” be
provided with the following safety instruction or equivalent. “Unplug from outlet when not in use, before
putting on or taking off parts and before cleaning. Flashing light indicates ready to operate. Avoid
inadvertent contact with the touch screen”.

65.6 For a wand-type mixer provided with a Continuous ON feature as specified in the Exception to
31.1(c), the manufacturer shall provide the recommended grip points in the user instructions.
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SUPPLEMENT SA — (Normative) — EVALUATION OF ELECTRONIC CIRCUITS

Adapted by UL from IEC 60335-1 Ed. 5.1 b:2013 with permission of the American National Standards
Institute (ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.

INTRODUCTION

SA1 Scope

SA1.1

Throughout this Supplement, when reference is made to requirements in “this Standard,” the

reference is to requirements in the main body of the Standard and not to other requirements of this

Supplement.

SA1.2 These requirements provide alternate requirements for the investigation of electronic circuits and

controls used

H 1 At 4 o ol
T appiarcC S CUVETTU Ty TS~ Startuara,

SA1.3 Therfnal motor protectors in direct contact with motor windings and intended for d

the motor sup
components.

SA2 General

ply are outside the scope of this Supplement even if they incorporate one or n

SA2.1 The
integrated in

equirements of this Supplement are intended to apply’to-the electronic circui
the appliance. The overall appliance construction; performance testing

rect control of
nore electronic

t and how it is
and marking

requirements fare applicable as specified in this Standard except@as specified in this Supplenment.

SA3 Gloss

SA3.1 DAN
Operating Co
SCFs. See S|
unexpected g
shock, fire or

O©IEC. This mate
(ANSI) on behalf

SA3.2 ELE(C
an electronic

SA3.3 INTE
operation to p

ry

SEROUS MALFUNCTION - Unintended operation of the appliance that may
htrol functions whose failure would.result in a Dangerous Malfunction would
A3.9. Control functions whose failute*might result in a dangerous malfunction
peration of the appliance wherg the operation would result in an increased
njury to persons.

rial is reproduced from IEC 60335-1 Ed. 5.1 b:2013 with permission of the American National §
of the International Electrotechnical Commission. All rights reserved.

TRONIC DISCONNECTION — The de-energizing of the functional load of th
levice of a circuit'with no air gap.

NTIONALLY WEAK PART — A part intended to rupture under conditions
reventthe occurrence of a condition which could impair compliance with this st

impair safety.
be considered
would include
risk of electric

tandards Institute

b appliance by

of abnormal
andard.

SA3.4 LOW
power point.

ce than a low-

SA3.5 LOW-POWER POINT — A point closest to the supply source in an electronic circuit where the
maximum available power to an external load at the end of 5 seconds does not exceed 15 watts.

SA3.6 PROTECTIVE ELECTRONIC CIRCUIT (PEC) — An electronic circuit that prevents a risk of fire,
electric shock or injury to persons under abnormal operating conditions. The function of a PEC would be
considered a SCF. See SA3.9.

©IEC. This material is reproduced from IEC 60335-1 Ed. 5.1 b:2013 with permission of the American National Standards Institute
(ANSI) on behalf of the International Electrotechnical Commission. All rights reserved.
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SA3.7 RISK OF ELECTRIC SHOCK - For indoor use appliances, a risk of electric shock is considered to
exist if under normal conditions and single component fault conditions the potential between the part and
earth ground or any other simultaneously accessible part is more than the following relevant values (these
low-voltage circuits shall be supplied from an isolating source):

a) The voltage does not exceed 30 V rms;

b) The voltage does not exceed 42.4 V peak;

¢) The voltage does not exceed 60 V dc continuous; or

d) The voltage does not exceed 24.8 V peak for DC interrupted at a rate of 200 Hz or less with
approximately 50 percent duty cycle.

e) When protective impedance is used, the current available through a 1500 ohm resistor between
the part or parts and either pole of the supply source does not exceed 0.7 mA peak or 2 mA DC;

1) For frequencies that exceed 1 kHz, the limit of 0.7 mA (peak value) is\my
value of the frequency in kHz but shall not exceed 70 mA peak;

Itiplied by the
2) For voltages over 42.4 V peak and up to and including 450 V (peak value) the
capacitance shall not exceed 0.1 uF.

For outdoor use appliances, the voltage levels in items (a) —(d) are halved.

SA3.8 RISK
more than 15
seconds unde

OF FIRE — A risk of fire is considered to exist at any twie points in a circuit where a power of
watts can be delivered into an external resistor connected between the two goints within 5
 normal conditions and single-fault conditions.

SA3.9 SAFHTY CRITICAL FUNCTION (SCF) — Controlsprotection and monitoring functipns which are
being relied upon to reduce the risk of fire, electric shockOrinjury to persons.
CONSTRUCT|ON

SA4 Compadnents

SA4.1 Capactitors

SA4.1.1 A capacitor connected between two line conductors in a primary circuit, or between one line

conductor and the neutral conductor or between primary and accessible secondary circuits o
primary circuit/and protective ‘earth (equipment grounding conductor connection) shall com
the subclassef specified,‘in* Standard for Fixed Capacitors for Use in Electronic Equipmg
Sectional Spetificatiop:Fixed Capacitors for Electromagnetic Interference Suppression and
the Supply Mains, UL-60384-14 and shall be used in accordance with its rating. Details fg

r between the
ly with one of
nt — Part 14:
Connection to
r damp heat,

steady state tgst.are specified in 4.12 of UL 60384-14.

SA4.2 Isolation devices

SA4.21 An optical isolator that is relied upon to provide isolation between primary and secondary
circuits or between other circuits as required by this Standard shall be constructed in accordance with the
Standard for Optical Isolators, UL 1577, and shall be able to withstand for 1 minute, without breakdown, an
ac dielectric voltage withstand potential of 2500 volts between the input and output circuits as specified in
Dielectric Voltage-Withstand Test, Section 37 in this Standard.

SA4.2.2 A power switching semiconductor device that is relied upon to provide isolation to ground shall
be constructed in accordance with the Standard for Electrically Isolated Semiconductor Devices, UL 1557.
The dielectric voltage withstand tests required by UL 1557 shall be conducted at a dielectric potential of
2500 volts for 1 minutes as specified in Dielectric Voltage-Withstand Test, Section 37 in this Standard.
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