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INTRODUCTION

1 Scope

1.1

These requirements cover motor-operated massage and exercise machines, such as vibrators,

exercise bicycles, vibrating and massaging chairs, and the like, are to be employed in accordance with the
National Electrical Code, NFPA 70.

1.2 These requirements also cover massage and exercise machines such as vibrators in which motion of

an operating

part is produced by electrical means.

1.3 These retqt

heating funct

1.4 These fequirements do not cover appliances rated more than 250 V.
1.5 These fequirements do not cover footbaths without a motor-operated massage type fun

1.6 These flequirements also cover motorized and non-motorized invefsion tables.

1.7 These
placement o
Hygiene and

1.8 These
establishmer
UL 1951. A

jon.

equirements do not cover portable cord-connected hydromassage units that ar
n the side of a bathtub. These type of appliances“dare covered by the Standarg
Health Care Appliances, UL 1431.

requirements do not cover pedicure spas‘intended for use in salons and simil3
ts. These type of appliances are covered by the Standard for Electric Plumbing
massage or exercise device that includes a pedicure spa as part of the overg

massage ch
applicable r

exercise fungtions.

2 Units of

2.1 Values
approximate

3 Undated

3.1 Anyun

ir with pedicure spa at base) shall'be evaluated using the requirements of UL 1
uirements of UL 1647 as related'to the portion(s) of the device that provide ma3

easurement

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

References

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

may employ a

ction.

B intended for
for Personal

r commercial
Accessories,
Il product (ie;
951, plus the
ssage and/or

Xplanatory or

dard shall be

interpreted as referring to the Tatest edition of that code or standard.

4 Glossary

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

4.2 AGILITY TRAINER — A non-motorized, electrical appliance intended for commercial indoor use and
consisting of a control panel, footboard, and associated electrical components and wiring intended to
develop and increase the user’s agility.

4.3 APPLIANCE COUPLER - A single-outlet, female contact device for attachment to a flexible cord as
part of a detachable power-supply cord to be connected to an appliance inlet (motor attachment plug).
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4.4 APPLIANCE INLET (Motor Attachment Plug) —

A male contact device mounted on an

end product

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

connector.

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

4.6 AUTOMATICALLY CONTROLLED APPLIANCE FUNCTION — An appliance function is considered to
be automatically controlled if:

a) The repeated starting of the appliance or a portion of the appliance, beyond one complete
predetermined cycle of operation to the point where some form of limit switch opens the circuit, is

indepgndent of any manual control;

b) Duning any single predetermined cycle of operation, the motor is caused tocstop an

or mo

c) Upg
norma

e times;

n energizing the appliance, the initial starting of a motor may be intentionally del
I, conventional starting; or

d) Duiling any single predetermined cycle of operation, automatic'changing of the me

may r
supply

4.7 CONTR

4.8 CONTR
relied upon a
an efficiency
normal or abr]

4.9 CONTR

4,10 CONT
regulates the
thermal cuto(
persons, is cd

411 CONT
reduce the r

bduce the speed of a motor sufficiently to reestablishy starting-winding conne
circuit.

OL, AUXILIARY — A device or assembly-of devices that provides a functional
5 an operational or protective control, and therefore is not relied upon for safety.

control not relied upon to reduce theisk of fire, electric shock, or injury to pg
ormal operation of the end product is considered an auxiliary control.

OL, MANUAL — A device-that'requires direct human interaction to activate or res

ROL, OPERATING. = A device or assembly of devices, the operation of wh

t/limiter or another layer of protection would mitigate the risk of fire, electric shog
nsidered an:operating control.

ROL,.PROTECTIVE — A device or assembly of devices, the operation of which i
Sk of fire, eIectric shock, or injury to persons during normal and reasonabl

abnormal op¢

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

end product dufing normal operation. For example, a thermostat, the failurg

d restart one

ayed beyond

chanical load
ctions to the

utility, is not
For example,
rsons during

t the control.

ich starts or
of which a
k, or injury to

s intended to
y anticipated
pl/circuit, the

protective funct|ons are verlfled under normal and smgle fault condltlons of the control. For example, a
thermal cutout/limiter, or any other control/circuit relied upon for normal and abnormal conditions, is
considered a protective control.

4,12 CONTROL, TYPE 1 ACTION — The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence has not been declared and tested under this end product standard.

4,13 CONTROL, TYPE 2 ACTION — The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence have been declared and tested under this end product standard.

4,14 COMPONENT — A device or fabricated part of the appliance covered by the scope of a safety
standard dedicated to the purpose. When incorporated in an appliance, equipment otherwise typically field
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installed (e.g. luminaire) is considered to be a component. Unless otherwise specified, materials that
compose a device or fabricated part, such as thermoplastic or copper, are not considered components.

4.15 CORD CONNECTOR - A female contact device wired on flexible cord for use as an extension from
an outlet to make a detachable electrical connection to an attachment plug or, as an appliance coupler, to
an equipment inlet.

4,16 CORD, INTERCONNECTING - Flexible cord routed external to the product enclosure, provided as
part of a complete product for purposes other than connection to the supply source.

4.17 FIXED APPLIANCE - An appliance that is intended to be permanently connected electrically to the
wiring system-

418 FOOTBATH — A portable motor-operated appliance provided with an integrdl‘wategr vessel and

massaging fi
mechanically

circulates water (hydro-massage). The heating function is typically provided- by insulat

heating wire.

419 INVEH
various inver
full inverted

either motori

4.20 LINE-
characteristiq

421 LOW-

supplied by a primary battery, by a Class 2:tfansformer, or by a combination of a transform

impedance t
derived from
limiting the v

422 MEAY
RMS, in the
equal to the
not be a dire
leakage curr

nction, that also may be provided with a heating function. The massage function is produced

by a motor or vibrating coil, or by a motor that pumps air (air-bubbler, bubbl

RSION TABLE — An appliance that is intended to invert the user by rotating a
sion angles while the user’s ankles are secured in a clamping device. When thg
position, the user is supported entirely by an ankie=clamping device. Motion ¢
red (motor-operated) or non-motorized (body-weight operated).

VOLTAGE CIRCUIT — A circuit involving a petential of not more than 250 V and
s in excess of those of a low-voltage circuit:

hat, as a unit, complies with all-performance requirements for a Class 2 transfo

bltage and current, is not'considered to be a low-voltage circuit.

SUREMENT INDICATION UNIT (MIU) — The output voltage across the mete
measurement instrument in Figure 45.1, divided by 500 ohms. (The instrumen
RMS value jin-milliamperes when the frequency is 60 Hz (sinusoidal current). The
ct indicatien of the RMS or other common amplitude quantifier of leakage cur
ent is_of . eomplex waveform or frequency other than 50 or 60 Hz).

4.23 MOTI

massage) or
d resistance

table through
table is in its
f the table is

having circuit

VOLTAGE CIRCUIT — A circuit invelving a peak open-circuit potential of not moie than 42.4 V

er and a fixed
mer. A circuit

a line-voltage circuit by conpecting a resistance in series with the supply circuit §s a means of

r, in millivolts
t indication is
b reading may
ent when the

DN-/SIMULATION APPLIANCE — An upholstered furnishing intended for indo

r, household

use and provided with a motion simulating assembly that is comprised of a platform, electrical actuators,

and a motion

controller that synchronizes media action with the movement of the furnishing.

424 PORTABLE APPLIANCE — A cord connected appliance that is hand-held when used or easily

conveyed by

hand and weighs 40 Ib (18.15 kg) or less.

4.25 REMOTELY CONTROLLED APPLIANCE FUNCTION — An appliance function that is initiated by an

operator whil

e out of sight of the appliance.

4.26 STATIONARY APPLIANCE — A cord connected appliance weighing more than 40 Ib (18.15 kg).

4.27 TREADMILL BELT — The moving surface of the treadmill, on which the user walks, jogs, or runs.
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CONSTRUCTION
5 Components
5.1 General

5.1.1 A component of a product covered by this standard shall:
a) Comply with the requirements for that component as indicated in 5.2 — 5.26;

b) Be used in accordance with its rating(s) established for the intended conditions of use;

c) Be yised within its established use limitations or conditions of acceptability;
d) Additionally comply with the applicable requirements of this end product standard; and

e) Not{contain mercury.

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

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

b) Is superseded by a requirement in this standard; or.

c) Is separately investigated when forming part-of.another component, provided the ¢omponent is
used within its established ratings and limitations:

Exception Nog. 2: A component that complies with a UL component standard other than thosg specified in
5.2 - 5.26 is gcceptable if:

a) Thg component also complies\with the applicable component standard specified in $

N
I
O
N
&
o
S

b) Thg component standard:

1) Is compatibile,with the ampacity and overcurrent protection requirements in the National
Electrical Code, ANSI/NFPA 70, where applicable;

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

'2) Any use limitations of the other component standard is identified and ppropriate/y

accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component
standard may assume user expertise not common in household applications.

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

5.1.3 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall comply additionally with the requirements of the applicable UL standard(s) that cover devices
that provide those functions.
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Exception: Where these other functions are not required for the application and not identified as part of
markings, instructions, or packaging for the appliance, the additional component standard(s) need not be
applied.

5.1.4 A component not anticipated by the requirements of this end product standard, not specifically
covered by the component standards in 5.2 — 5.26, and that involves a risk of fire, electric shock, or injury
to persons, shall be additionally investigated in accordance with the applicable UL standard, and shall
comply with 5.1.1(b) — (e).

5.1.5 With regard to a component being additionally investigated, reference to construction and
performance requirements in another UL end product standard is suitable where that standard anticipates

normal and 3

bnormal use conditions consistent with the application of this end product stand

rd.

5.2 Attach

5.2.1 Attac

appliance (flatiron) plugs, shall comply with the Standard for Attachment Plugs ‘and Recepta

See 5.2.9.

Exception N
supply cords
Cords, UL 81

Exception N
Mechanical

12, Current (
end product

5.2.2 Quick

conductors, having nominal widths of 2.8,°3.2, 4.8, 5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2

in), intended
appliance, sh

Exception N
out, insertion

Exception N
complies wit
UL 310. The

ment plugs, receptacles, connectors, and terminals

hment plugs, receptacles, appliance couplers, appliance inlets (motorattachme

D. 1 : Attachment plugs and appliance couplers integralyto attached or deta
that are investigated in accordance with the Standard for Cord Sets and H
7 are not required to comply with UL 498.

D. 2 . A fabricated pin terminal assembly néed not comply with UL 498 if it
\ssembly, Section 9, Accessibility of Uninstlated Live Parts and Film-Coated
Carrying Parts, Section 14, Electrical Insulation, Section 15, and Spacings, Sect
standard.

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

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

p. 1: Other sizes of quick-connect terminals shall be investigated with respec
-withdrawal, temperature rise, and all tests shall be conducted in accordance wi

. 2: A eohnector that complies with UL 310 may be used with an appropriately
the material, configuration, and dimensional requirements for production tabs 4
cofinector is the part of a quick-connect terminal that is pushed onto the male ta

is the part that receives the female connector.

nt plugs), and
cles, UL 498.

chable power
Power Supply

complies with
Wire, Section
jion 29, of this

AWG copper
D5, and 0.250
conductors to

to crimp pull
h UL 310.

sized tab that
s specified in
b, and the tab

5.2.3 Single and multipole connectors for use in data, signal, control and power applications within and
between electrical equipment, and that are intended for factory assembly to copper or copper alloy
conductors, or for factory assembly to printed wiring boards, shall comply with the Standard for
Component Connectors for Data, Signal, Control and Power Applications, UL 1977. See 5.2.9.

5.2.4 Wire connectors shall comply with the Standard for Wire Connectors, UL 486A-486B.
5.2.5 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.

5.2.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with the Standard for
Insulated Multi-Pole Splicing Wire Connectors, UL 2459. See 5.2.9.
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5.2.7 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

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

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059 if
the part complies with the requirements of Wiring Terminals and Leads, Section 13.2.3, Electrical
Insulation, Section 15, and Spacings, Section 29, of this end product standard. This exception does not

apply to protective conductor terminal blocks.

5.29 Fema
that may be
the specific t
coupler that ¢
when tested v

5.3 Batterid

5.3.1 A lithi
cells in the S
battery pack,
the Standard

e devices (such as receptacles, appliance couplers, and connectors) that.are
sed, to interrupt current in the end product, shall be suitably rated for current i
pe of load, when evaluated with its mating plug or connector. For example,

an be used to interrupt the current of a motor load shall have a suitable horse
vith its mating plug.

s and battery chargers

um ion (Li-On) single cell battery shall comply with theé requirements for seco
tandard for Lithium Batteries, UL 1642. A lithium jon.multiple cell battery, and

for Household and Commercial Batteries, UL 2054.

intended, or
nterruption of
an appliance
power rating

hdary lithium
a lithium ion

shall comply with the applicable requirements far. secondary lithium cells or baftery packs in

5.3.2 Rechargeable nickel cadmium (Ni-Cad) cells, and battery packs shall comply with the applicable

construction 4

5.3.3 Rech{
and performa
cells or battern

5.3.4 Primsg
requirements
standard.

5.3.5 AClag

a) The

nd performance requirements of this end product standard.

rgeable nickel metal-hydride (Ni<MH) battery cells and packs shall comply with
nce requirements of this end product standard, or the applicable requirements f]
y packs in the Standard forKHlousehold and Commercial Batteries, UL 2054.

ry batteries (non-rechargeable) that comply with the applicable UL stand3
in General, Section 5.1 are considered to comply with the requirements of this

s 2 battery.charger shall comply with one of the following:

Standard for Class 2 Power Units, UL 1310; or

construction
Or secondary

rds and the
end product

b) The Standard for Information Technology Equipment —Safety — Part 1: General Requirements,
UL 60950-1, with an output marked "Class 2", or that complies with the limited power source (LPS)
requirements and is marked "LPS"; or

c) The Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements, UL 62368-1, with an output marked " Class 2", or that complies with the
limited power source (LPS) requirements and is marked "LPS".

5.3.6

A non-

Class 2 battery charger shall comply with one of the following:

a) The Standard for Power Units Other Than Class 2, UL 1012; or

b) The Standard for Information Technology Equipment — Safety — Part 1: General Requirements,
UL 60950-1; or
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¢) The Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements, UL 62368-1.

5.4 Boxes and raceways

5.4.1 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 and that comply
with the relevant UL standard (such as the Standard for Metallic Outlet Boxes, UL 514A, the Standard for
Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers, UL 514C, or the Standard for Cover Plates
for Flush-Mounted Wiring Devices, UL 514D) and the requirements in General, Section 5.1 are considered

to comply with the requirements in this end product standard.

5.5 Capacikors and filters

5.5.1 The
Standard Fo
General, Seq

5.5.2 Elect
Electromagn
Grounding-Q

5.6 Controjs

5.6.1

5.6.1.1 Au
product stan
otherwise sp

5.6.1.2 Op
standard red
Product Test

5.6.1.3 Og
deviation or
speed contrg

a) Th

Gengrral

omponent requirements for a capacitor are not specified. A capacitoy, that con
Safety For Capacitors, UL 810, is considered to comply with the requirements
tion 19.1.

romagnetic interference filters with integral enclosures that-comply with the
btic Interference Filters, UL 1283 are considered to (comply with the reg
eneral, Section 19.1.

kiliary controls shall be evaluated in_accordance with the applicable requiremer
dard and the parameters in Controls — End Product Test Parameters, Secti
bcified in this end product standard; see 5.6.1.7.

erating (regulating) controls*shall be evaluated in accordance with the applicab
uirements specified in 5.6.2 — 5.6.7, if applicable, and the parameters in C
Parameters, Section\27, unless otherwise specified in this end product standard

erating controls-that rely upon software for the normal operation of the end g
drift of the~control may result in a risk of fire, electric shock, or injury to perso
| unexpectedly changing its output, shall comply with one of the following:

e Standard for Tests for Safety-Related Controls Employing Solid-State Devices

plies with the
n Grounding-

Standard for
uirements in

ts of this end
bn 27 unless

e component
bntrols — End
;see 5.6.1.7.

roduct where
s, such as a

, UL 991, and

the S

andard for Software in Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

5.6.1.4

Protective (limiting) controls shall be evaluated in accordance with the applicable component

standard requirements specified in 5.6.2 — 5.6.7 and if applicable, the parameters in Controls — End
Product Test Parameters, Section 27, unless otherwise specified in this end product standard.

5.6.1.5 Solid-state protective controls that do not rely upon software as a protective component shall
comply with one of the following:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1,
except the Controls Using Software requirements, Clause H 11.12.
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5.6.1.6  Solid-state protective controls that rely upon software as a protective component shall comply
with one of the following:

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991, and
the Standard for Software in Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

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

5.6.2 Electiomechanical and electronic controls

5.6.2.1 A control, other than as specified in 5.6.3 — 5.6.7, shall comply with one of the,follow

ing:

a) Thg Standard for Solid-State Controls for Appliances, UL 244A,;

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

c) The

—

Standard for Automatic Electrical Controls — General Requirements, UL 60730+
5.6.3 Liquid level controls

5.6.3.1 Aliquid level control shall comply with one of the following:

a)The|Standard for Solid-State Controls for Appliances, UL 244A;
b) Thg Standard for Temperature-Indicating<@nd -Regulating Equipment, UL 873;
¢) Thg Standard for Industrial Control’'Equipment, UL 508; or

d) The
and;

Standard for Automatie-Electrical Controls — Part 1: General Requirements, [UL 60730-1,

1) The Standard for Automatic Electrical Controls for Household and Similar
Particular Requirements for Automatic Electrical Air Flow, Water Flow and
Sensing Centrols, UL 60730-2-15; or

2) The _Standard for Automatic Electrical Controls for Household and Similar
Particular Requirements for Automatic Electrical Water and Air Flow Sens

Use; Part 2:
Water Level

Use; Part 2:
ng Controls,

Including Mechanical Requirements, UL 60730-2-18.

5.6.4 Motor and speed controls

5.6.4.1
following:

A control used to start, stop, regulate or control the speed of a motor shall comply with one of the

a) The Standard for Solid-State Controls for Appliances,UL 244A;
b) The Standard for Temperature-Indicating and -Regulating Equipment, UL 873;
¢) The Standard for Industrial Control Equipment, UL 508;

d) The Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requirements — Electrical, Thermal, and Energy, UL 61800-5-1; or
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e) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1.

Exception: A control that controls the speed and acceleration of the treadmill belt shall comply with
Switches and Controls, Section 40.1.

5.6.5 Pressure controls

5.6.5.1

A pressure control shall comply with one of the following:

a) The Standard for Temperature-Indicating and -Regulating, UL 873;

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

c) Th

and tfhe Standard for Automatic Electrical Controls for Household and Similar

Partig
Requ

5.6.6 Temp

56.6.1 At
a)Th
b) Th

c)Th

d) The Standard for Automatic Electrical~€ontrols — Part 1: General Requirements,

and
Temp|

Exception: A
Thermostat
requirement.

56.6.2 A
coefficient (N
comply with §

56.6.3 A

b Standard for Automatic Electrical Controls — Part 1: General Requiremeénts,

ular Requirements for Automatic Electrical Pressure Sensing Controls Includin
rements, UL 60730-2-6.

erature controls

emperature control shall comply with one of the following:
b Standard for Solid-State Controls for Appliances,{UL"244A,;

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

Standard for Industrial Control Equipment; UL 508; or

he Standard for Automatic Electrical Controls — Part 2-9: Particular Req
prature Sensing Controls, UL 60730-2-9.

thermostat used in &_heating pad assembly that complies with the reg
fest, Section 59 of this end product standard is considered to comply with the

temperature'sensing positive temperature coefficient (PTC) or a negative
TC) thermistor, that performs the same function as an operating or protective
he Standard for Thermistor-Type Devices, UL 1434.

thermal cutoff shall comply with the Standard for Thermal-Links — Requ

UL 60730-1;
Use; Part 2:
g Mechanical

UL 60730-1;
lirements for

uirements in
intent of this

temperature
control shall

rements and

Application

uide, UL 60691.

5.6.7 Timer controls

5.6.7.1 Ati

mer control shall comply with one of the following:

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

b) The Standard for Automatic Electrical Controls — Part 1: General Requirements, UL 60730-1;
and the Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:
Particular Requirements for Timers and Time Switches, UL 60730-2-7.
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5.7 Cords, cables, and internal wiring

5.7.1 An attached or detachable power supply cord shall comply with the Standard for Cord Sets and
Power Supply Cords, UL 817.

5.7.2 Flexible cords and cables shall comply with the Standard for Flexible Cords and Cables, UL 62.
Flexible cord and cables are considered to comply with this requirement when pre-assembled in an
attached or detachable power supply cord complying with the Standard for Cord Sets and Power Supply
Cords, UL 817.

5.7.3 Internal wiring composed of insulated conductors shall comply with the Standard for Appliance
Wiring Materigl-JL/758-

Exception Nq. 1: Insulated conductors need not comply with UL 758 if they comply, with one of the
following:

a) Thg Standard for Thermoset-Insulated Wires and Cables, UL 44;
b) Thg Standard for Thermoplastic-Insulated Wires and Cables, UL _83;
¢) Thg Standard for Fixture Wire, UL 66; or

d) Thg applicable UL standard(s) for other insulated conductor types specified in Chapter 3, Wiring
Methads and Materials, of the National Electrical Code;;JANSI/NFPA 70.

Exception No, 2: Insulated conductors for specialty applications (e.g. data processing or communications)
and located iy a low-voltage circuit not involving the risk-of fire, electric shock or injury to perspns need not
comply with YL 758.

5.8 Cordregls

5.8.1 A corq reel shall comply with spegial use cord reel requirements in the Standard for Cqrd Reels, UL
355.

5.9 Film-copted wire(magnet.wire)

5.9.1 The gomponentrequirements for film coated wire and Class 105 (A) insulation sysfems are not
specified.

5.9.2 Film geated wire in intimate combination with one or more insulators, and incorporated in an

insulation systermr rated—Class 120 (E)or higher, shattcompty withthe Tmagnet wire requirements in the
Standard for Systems of Insulating Materials — General, UL 1446.

5.10 Gaskets and seals

5.10.1 Gaskets and seals that comply with the Standard for Gaskets and Seals, UL 157, are considered
to comply with the requirements of 11.2 and 44.2.

5.11 Ground-fault, arc-fault, and leakage current detectors/interrupters

5.11.1 Ground-fault circuit-interrupters (GFCI) for protection against electrical shock shall comply with
the Standard for Ground-Fault Circuit-Interrupters, UL 943. The following statement, or equivalent, shall
be included as a marking near the GFCI, or as an instruction in the manual: "Press the TEST button (then
RESET button) every month to assure proper operation.”
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5.11.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.

5.11.3 With respect to 5.11.2, an ALCI is not considered an acceptable substitute for a GFCI when the
National Electrical Code, ANSI/NFPA 70 requires a GFCI.

5.11.4 Equipment ground-fault protective devices shall comply with the Standard for Ground-Fault
Sensing and Relaying Equipment, UL 1053, and the applicable requirements of the Standard for Ground-

Fault Circuit-Interrupters, UL 943.

5.11.5
Interrupters,

5.11.6 Lea
appliance s
Leakage Cu

5.12 Heate

5.12.1 Eleg

a)Th

b) Th

Exception: H
UL 758, and

5.12.2 Thd
Thermistor-T|

5.12.3 Ahg
Heating Pad

Exception: A
Accessibility
that complie
Resistance 1
Section 62.

Arc-fault circuit-interrupters (AFCI) shall c

age-current detector-interrupters (LCDI) and any shielded cord between' t
all comply with the Standard for Arc-Fault Circuit-Interrupters, UL 1699./See
ent Detectors/Interrupters, Section 24.

s, heating elements and pads

tric resistance heating elements shall comply with the construction requirements
p Standard for Electric Heating Appliances, UL 499;or

b Standard for Sheathed Heating Elements, UL-\1030.

eating wire (e.g. rope heater) that complies with the Standard for Appliance W
fhe requirements of this end product standard are considered to comply with thig

rmistor-type heaters (e. g. PIC)and NTC heaters) shall comply with the
ype Devices, UL 1434,

ating pad assembly shall-eomply with the applicable requirements in the Standg
5, UL 130.

heating pad\assembly that is not accessible as determined by the red
of Uninsulated-Live Parts and Film-Coated Wire, Section 12 of this end product
b with therequirements of this end product standard, need not comply with UL
o Moisture Test, Section 53, Thermostat Test, Section 59, and Flexing and

he LCDI and
Arc-Fault and

in the:

fring Material,
requirement.

Standard for

rd for Electric

uirements in
standard, and
130. See the
Iwisting Test,

5.13

5.13.1

Insulation systems

Materials used in a Class 105 (A) insulation system shall comply with 23.3.

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

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

5.14 Light sources and associated components

5.14.1 Lampholders and indicating lamps shall comply with the Standard for Lampholders, UL 496.


https://ulnorm.com/api/?name=UL 1647 2020.pdf

20

UL 1647

JULY 30, 2020

Exception: Lampholders forming part of a luminaire that complies with the applicable UL luminaire
standard(s) are considered to comply with this requirement.

5.14.2 Light

ing ballasts shall comply with one of the following:

a) The Standard for Fluorescent-Lamp Ballasts, UL 935; or

b) The Standard for High-Intensity Discharge Lamp Ballasts, UL 1029.

Exception No. 1:

standard are considered to comply with this requirement.

Ballasts forming part of a luminaire that complies with an applicable UL luminaire

Exception Noj

5.14.3 Ligh

2: Ballasts for other light sources shall comply with the applicable UL standard|

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

(LED) Equipment For Use In Lighting Products, UL 8750.

Exception Ng.

luminaire star

Exception Ng.

1: LED light sources forming part of a luminaire that complies with an a
hdard are considered to comply with this requirement.

2: Individual LED light sources mounted on prifted wiring boards and

indicating pufposes need not comply with UL 8750, but shall comply with the applicable reqg

this end prod
5.15 Markin

5151 Amd
UL 969, unde

Exception: A
Marking Test,

ict standard.
g and labeling systems

rking and labeling system shall comply-with the Standard for Marking and Label
I the specified environmental conditions.

marking or labeling system!that complies with the requirements in the Pe
Section 65 of this end prodtict standard is considered to comply with the requirg

5.16 Motors, generators and motor overload protection

5.16.1 Gen

5.16.1.1

ral

General-purpose type motors having a NEMA frame size shall comply with the

specified in General-Purpose Type Motors, Section 5.16.2. This includes fractional HP motor
1 HP (typically NEMA frame sizes 42, 48, or 56), and integral HP motors rated 1 HP and gre
NEMA frame kizes- 140 — AAQT)

S).

mitting Diode

pplicable UL

intended for

uirements of

ng Systems,

rmanence of
ment.

requirements
s rated up to
hter (typically

5.16.1.2 Motors not enclosed, or partially enclosed, by the end product enclosure shall comply with the
requirements specified in General-Purpose Type Motors, Section 5.16.2.

5.16.1.3 Component type motors completely enclosed within the end product enclosure and generators
shall comply with the requirements specified in General-Purpose Type Motors and Generators, Section
5.16.2 or Component Type Motors and Generators, Section 5.16.3.

5.16.1.4 Motors and generators located in a low-voltage circuit are evaluated for the risk of fire, electric
shock, or injury to persons in accordance with the applicable requirements of this end product standard.

5.16.1.5 Low voltage component fans that comply with the Standard for Electric Fans, UL 507, are
considered to comply with the requirements for Motors, Section 22 of this end product standard.


https://ulnorm.com/api/?name=UL 1647 2020.pdf

JULY 30, 2020 UL 1647 21

5.16.2 General-purpose type motors and generators

5.16.2.1 A general-purpose type motor or generator shall comply with the Standard for Rotating
Electrical Machines — General Requirements, UL 1004-1.

5.16.3 Component type motors and generators

5.16.3.1 Component type motors and generators shall comply with either 5.16.3.2 or 5.16.3.3.

5.16.3.2 The motor or generator shall comply with the Standard for Rotating Electrical Machines —
General Requirements, UL 1004-1 except as noted in Table 5.1.

Table 5.1
Superseded requirements

Superseded by UL 1647 Requirements
Paragraph 22.2.4

UL 1004-1 Exempted Requirement

Current and Hersepower Relation

Cord-Connect¢d Motors Section 13.1
Factory Wiring| Terminals and Leads Section 16
Electrical Insulption Section 15

Non-Metallic Functional Parts, Section 28 Sections 7, 15, and 22

Solid-State Coptrols, 7.2

Paragraph 2.6

Non-metallic ehclosure thermal aging, 9.1.4 Paragraph 7.2.2

Motor enclosuge, 9.2 — 9.4 Section 7
Grounding Section 19
Ventilation Op¢nings, only applicable where the openings are Section 7.2.2
on surfaces considered to be the appliance enclosure?

Accessibility of Uninsulated Live Parts, Film-Coated,Wire, and Section 12
Moving Parts

Protection Agdinst Corrosion Section 11
Available fault purrent ratings for moter start and running Section 19
capacitors, Pafagraph 26.6: not applicable for cord and plug

connected apgliances.

Switch is not applicable to gentrifugal starting switches Section 26

With the exceq
Electrolytic Ca
Standard for R

tion of Resilient Elastomer Mounting and
bacitof<Jests, the performance tests in the
ptating Electrical Machines — General

Requirements

UL.1004-1 are not applicable

All applicable performance tests

applicable: mal
speed motors,

horsepower at

Only the following marking requirements in UL 1004-1 are

nufacturer's name or identification; rated voltage;

rated frequency; number of phases if greater than 1; and multi-

other than a shaded-pole or a permanent-split-

capacitor motor, shall be marked with the amperes and

each speed

Paragraph 81.1

5.16.3.3 The motor or generator shall comply with the applicable component requirements for
Components, Section 5, the following construction requirements, and the applicable performance
requirements (when tested in conjunction with the end product), of this end product standard:

a) Protection Against Corrosion, Section 11;

b) Terminal Compartment, Section 13 (13.2.2.3);
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c) Electrical Insulation, Section 15;
d) Internal Wiring, Section 16;
e) Capacitors, Section 18;
f) Grounding, Section 19;
g) Motors, Section 22; and
h) Spacings, Section 29.
5.16.4 Motoroverload protection
5.16.4.1 THermal protection devices integral with the motor shall comply with one of the follpwing:
a) Thg Standard for Overheating Protection for Motors, UL 2111;
b) Thg Standard for Thermally Protected Motors, UL 1004-3; or
c) The Standard for Automatic Electrical Controls — Part 1: General Requirements, [UL 60730-1;
and the Standard for Automatic Electrical Controls for Household)and Similar Use; Paft 2 Particular
Requifements for Thermal Motor Protectors, UL 60730-2-2,<in conjunction with the |Standard for
Thermally Protected Motors, UL 1004-3 (to evaluate the motor-protector combination).
5.16.4.2 Impedance protection shall comply with the Standard for Impedance Protected Motors, UL
1004-2.
5.16.4.3 Electronic protection integral to the motor shall comply with the Standard for Electronically
Protected Motors, UL 1004-7.
5.16.4.4 EXcept as indicated in 5.16.4.3,,€lectronically protected motor circuits shall comply with one of
the following.|See Motor and Speed Controls, Section 5.6.4 for basic control requirements:
a) The Standard for Tests\for Safety-Related Controls Employing Solid-State Deviges, UL 991.

When
compl
1998.

b) The
softws

the protective eléctronic circuit is relying upon software as a protective compd
y with the requirements in the Standard for Software in Programmable Com
If software_is-relied upon to perform a safety function, it shall be considered softy

nent, it shall
ponents, UL
vare Class 1;

Standard for Automatic Electrical Controls — Part 1: General Requirements, U
re. is relied upon to perform a safety function, it shall be considered software Cla

c) Th

S retar—for—t Sreet—Eiertrica— Brive—S —

Requirements — Electrical, Thermal, and Energy, UL 61800-5-1.

L 60730-1. If
ss B; or

5-1: Safety

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

standard is th

en required.

5.17 Overcurrent protection

5.17.1

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

248-1; and the applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses that comply with UL 248-1 and
another applicable UL standard(s) for fuses are considered to comply with this requirement.
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5.17.2 Fuseholders shall comply with the Standard for Fuseholders — Part 1: General Requirements, UL
4248-1, and the applicable Part 2 (e.g. Standard for Fuseholders — Part 9: Class K, UL 4248-9).

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

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

5.17.4 Circuit breakers having integral ground fault circuit interrupter capability for protection against
electrical shock shall additionally comply with the Standard for Ground-Fault Circuit-Interrupters, UL 943.

5175 Sup
Electrical Eq

5.17.6 Fus
Resistors for|

blementary protectors shall comply with the Standard for Supplementary Protec
lipment, UL 1077.

ng resistors shall comply with the Standard for Fusing Resistors-and Tempe
Radio- and Television-Type Appliances, UL 1412.

5.18 Polymeric materials and enclosures

5.18.1 Unldg
and enclosu
Use in Electr]

ss otherwise specified in this end product standardspolymeric electrical insula
es shall comply with the applicable requirements<of the Standard for Polymer
cal Equipment Evaluations, UL 746C.

5.18.2 Metallized or painted polymeric parts or enclosures shall comply with the applicable

of the Stang
requirement

ard for Polymeric Materials — Use in\ Electrical Equipment Evaluations, U
s not applicable to exterior surfacescof polymeric enclosure materials or parts
d coating or paint does not offerta continuous path for an internal flame

I supplies

pss 2 power supplysshall comply with one of the following:
b Standard for Class 2 Power Units, UL 1310; or

e Standard for Information Technology Equipment — Safety — Part 1: General R

the metallize
externally.
5.19 Powe
519.1 ACI
a)Th
b) Th
UL 6(
requi

950-1;\with an output marked "Class 2", or that complies with the limited power
ements and is marked "LPS"; or

ors for Use in

ature-Limited

ting materials
¢ Materials —

requirements
L 746C. This
provided that
to propagate

equirements,
source (LPS)

c) The Standard for Audio/Video, Information and Communication Technology Equipment - Part 1:
Safety Requirements, UL 62368-1, with an output marked " Class 2", or that complies with the
limited power source (LPS) requirements and is marked "LPS".

5.19.2 A non-Class 2 power supply shall comply with one of the following:

a) The Standard for Power Units Other Than Class 2, UL 1012; or

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

c¢) The Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements, UL 62368-1.
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