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INTRODUCTION

1 Scope

1.1 These requirements cover cord-connected or permanently-connected stationary and light industrial

electric tools for use in accordance with the National Electrical Code, ANSI/NFPA 70 and provided with a

means for:

a) Grounding the tool on a branch circuit rated not more than 600 V and employing no universal
motor rated more than 250 V; or

b) Providing double insulation for a tool on a branch circuit involving a potential of not more than

150 V

1.2 Theser
accessories o

a) ldentified by catalog number or equivalent product designation in thetinstruction

tool; o

b) Pag

Specific requi

1.3 These requirements do not cover any of the following;

a) Porl
b) Aut

c) Gar|

d) Paipting equipment; or

e) Oth
14 A stati
permanently

requirements
determine wh

'l
U yrouriy.

bquirements also cover accessories and attachments for use with tools,includ
r attachments are:

ked with the tool.

rements are outlined in Sections 85 — 88.

able tools;
bmated machine tools intended for-production line use;

hge equipment with the exception of bench type brake lathes;

br equipment covered by individual requirements.

bnary or fixed . €lectric tool intended to be remotely or automatically co
connectedtool intended for continuous duty are judged on the basis of comp
in this( standard, insofar as they are applicable, and further examinatio
btherithe tool is acceptable for the purpose.

ed in 1.1 if the

manual for the

ntrolled, or a
iance with the
n and test to

1.5 Theser

a) Are

QUITETTENS 00 TTOt COVET aCCESSOTIES or attachments that:

not packed with the tool; or

b) Are not identified by catalog number or equivalent product designation in the instruction manual
provided with the tool.

Accessories or attachments mentioned in mini-catalogs or flyers may or may not be provided with the tool.

2 Units of Measurement

2.1
approximate i

nformation.

Values stated without parentheses are the requirement. Values in parentheses are explanatory or
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3 Undated References

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

4 Glossary

4.1 In the following text, a requirement that applies only to a specific class or classes of stationary, fixed,
and light industrial electric tools is so identified by a specific reference in the requirement to the class or
classes of equipment involved. Absence of such specific reference or use of the term tool indicates that
the requirement applies to all of the classes of equipment covered by this standard unless the context

indicates otherwise.

4.2 Forthep

4.3 ACCESY
tipped saw bla

4.4  APPLIAN
part of a detac

4.5 APPLIAN
appliance to
connector.

4.6 APPLIAI
slot configurat

47 ATTACH
not attach to
tools, and dev

48 COMPQ
standard dedi
installed (e. g,
compose a de

49 CORDQ(

an outlet to make a detachable electrical connection to an attachment plug or, as an applian

an equipment

urpose of this standard, the following definitions apply.

ORY - A device that is attached only to the spindle of the tool. Accessories in
des, wire brushes, and shaper cutters.

\CE COUPLER - A single-outlet, female contact device for attachment to a fl
hable power-supply cord to be connected to an appliance inlet (motor attachm

NCE INLET (Motor Attachment Plug) — A male contact device mounted on a
rovide an integral blade configuration for the .connection of an appliance cq

NCE (FLATIRON) PLUG - An appliance. coupler type of device having a corg
on specified for use with heating or ceoking appliances.

IMENT — A device attached to the housing or other component of the tool thg
he spindle. Attachments .inClude tables to convert bench mounted tools to
ces that facilitate the usé of tools such as a saw dust collection device.

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

ONNECTOR - A female contact device wired on flexible cord for use as an ¢

clude carbide

pxible cord as
ent plug).

h end product
upler or cord

guard and a

t may or may
loor mounted

e of a safety
typically field
Mmaterials that

vice or faliricated part, such as thermoplastic or copper, are not considered coinponents.

xtension from

ce coupler, to

inlet.

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

4.1

CONTROL, AUXILIARY — A device or assembly of devices that provides a functional utility, is not

relied upon as an operational or protective control, and therefore is not relied upon for safety. For example,
an efficiency control not relied upon to reduce the risk of fire, electric shock, or injury to persons during
normal or abnormal operation of the end product is considered an auxiliary control.

4,12 CONTROL, MANUAL — A device that requires direct human interaction to activate or rest the
control.

4,13 CONTROL, OPERATING — A device or assembly of devices, the operation of which starts or
regulates the end product during normal operation. For example, a thermostat, the failure of which a
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thermal cutout/limiter or another layer of protection would reduce the risk of fire, electric shock, or injury to
persons, is considered an operating control. Operating controls are also referred to as "regulating
controls".

4.14 CONTROL, PROTECTIVE — A device or assembly of devices, the operation of which is intended to
reduce the risk of fire, electric shock, or injury to persons during normal and reasonably anticipated
abnormal operation of the appliance whereby during the evaluation of the protective control/circuit, the
protective functions are verified under normal and single-fault conditions 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. Protective controls are also referred to as "limiting controls" and "safety
controls".

4.15 CONTROL, TYPE 1 ACTION — The actuation of an automatic control for which thelmanufacturing
deviation and|the drift (tolerance before and after certain conditions) of its operating valug;-operating time,
or operating sequence has not been declared and tested under this standard.

416 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, gperating time,
or operating sequence have been declared and tested under this standard:

4.17 STATIODNARY TOOL - Electric motor-operated or magnetically-driven machine so|designed that
the motor and the machine from an assembly which does not requiré support by hand and the material on
which the machine performs the work is brought to the machine:

4.18 TOOL t+ A stationary or light industrial tool as spegified in 1.1.
419 TRAN$PORTABLE TOOL — A stationary toaFthat is cord connected and is easily transported to the
work site by pne person, simple devices to facilitate transportation may be incorporated,| e. g. handles,
wheels and the like.
CONSTRUCTION

5 General

5.1 A tool shall employ materials throughout that are acceptable for the use, and shall{be made and
finished with the degree of\uniformity and grade of workmanship practicable in a well-equipped factory.

5.2 A motorlfor atool provided with a means for grounding may be shipped detached from(the tool if both
the motor and the*tool comply with the applicable requirements in 8.5, 10.5, 10.6, 13.1.10{ 15.18, 15.19,
16.1 —16.4, 796,809, 8010, 8314, and83-15:

5.3 The motor of a double insulated tool shall be shipped attached to the tool.
6 Components
6.1 General

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

a) Comply with the requirements for that component as indicated in 6.2 — 6.22;

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

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

e) Not contain mercury.

Exception No. 1: A component of a product covered by this standard is not required to comply with a
specific component requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product;

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 W

Exception No.
6.2-6.22isa

a) The

b) The

6.1.2 Speci
capabilities. §
temperatures

6.1.3 A com
ground-fault g
thereof, shall ¢
that provide th

ithin its established ratings and limitations.

2: A component that complies with a UL component standard other tham thos
Cceptable if:

component also complies with the applicable component standard specified in
component standard:

1) Is compatible with the ampacity and overcurrent{rotection requirements i
Electrical Code, ANSI/NFPA 70, where applicable;

2) Considers long-term thermal properties of polymeric insulating materials
with the Standard for Polymeric Materials<Long Term Property Evaluations, (

3) Any use limitations of the other comiponent UL standards are identified and
accommodated in the end use application. For example, a component used i
application, but intended for industrial use and that complies with the releva
standard may assume user expertise not common in household applications.

ic components are incomplete in construction features or restricted in
uch components are. intended for use only under limited conditions, su

ponent thatuis*also intended to perform other functions, such as over currg
ircuit-interfuption, surge suppression, any other similar functions, or any
omply additionally with the requirements in the applicable UL standard(s) that
psefunctions.

e specified in

6.22;

6.2

or

h the National

n accordance
L 746B; and

appropriately
n a household
nt component

performance
th as certain

not exceeding specified limits, and shall be used only under those specific condlitions.

nt protection,
combination
cover devices

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 UL standard(s) need not

be applied.

6.1.4 A component not anticipated by the requirements in this end product standard, not specifically
covered by the component standards in 6.2 — 6.22, 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 6.1.1 (b) — (d).

6.1.5 With regard to a component being additionally investigated, reference to construction and
performance requirements in another UL end product standard is applicable where that standard
anticipates normal and abnormal use conditions consistent with the application of this end product

standard.
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6.2 Attachment plugs, receptacles, connectors, and terminals

6.2.1 Attachment plugs, receptacles, appliance couplers, appliance inlets (motor attachment plugs), and
appliance (flatiron) plugs, shall comply with the Standard for Attachment Plugs and Receptacles, UL 498.
See 6.2.8.

Exception No. 1: Attachment plugs and appliance couplers integral to cord sets or power supply cords
that are investigated in accordance with the requirements in the Standard for Cord Sets and Power Supply
Cords, UL 817 are not required to comply with UL 498.

Exception No. 2: A fabricated pin terminal assembly(ies) need not comply with UL 498 if it complies with
Live Parts, Section 14, Insulating Material, Section 17, and Spacings, Section 23, of this end product

standard.

6.2.2 Quick
conductors, h
in), intended
appliance, sh

Exception: O
insertion-with

6.2.3 Single
between eled
conductors,
Component G
6.2.4 Wirec
6.2.5 Splicin

6.2.6 Multi-

utilization equiipment to the branch-circuit conductors of buildings shall comply with the

Insulated Mul

6.2.7 Equip
conductors, s
Copper Cond

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

her sizes of quick-connect terminals shall be investigated with respect to
Hrawal, temperature rise, and all tests shall be conducted in accordance with U

and multipole connectors for use in data, signal; control and power applicati
trical equipment, and that are intended for factory assembly to copper o
pr for factory assembly to printed wiring-~boards, shall comply with the
onnectors for Data, Signal, Control and Power Applications, UL 1977. See 6.2
pnnectors shall comply with the Standard for Wire Connectors, UL 486A-486B
g wire connectors shall comply with the Standard for Splicing Wire Connectorg
pole splicing wire canhectors that are intended to facilitate the connection
i-Pole Splicing Wire Connectors, UL 2459. See 6.2.9.

ment wiring-terminals for use with all alloys of copper, aluminum, or copper-

hall comply with the Standard for Equipment Wiring Terminals for Use with Al
ictors, UL 486E.

AWG copper
P05, and 0.250
conductors to

crimp pull out,
L 310.

bns within and
 copper alloy
Standard for
8.

, UL 486C.

of hard-wired
Standard for

tlad aluminum
minum and/or

6.2.8 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 in Live Parts, Section 14, Insulating Material, Section 17, and
Spacings, Section 23, of this end product standard. This exception does not apply to protective conductor
terminal blocks.

6.2.9 Female devices (such as receptacles, appliance couplers, and connectors) that are intended, or
that may be used, to interrupt current in the end product, shall be suitably rated for current interruption of
the specific type of load, when evaluated with its mating plug or connector. For example, an appliance
coupler that can be used to interrupt the current of a motor load shall have a suitable horsepower rating
when tested with its mating plug.
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6.3 Batteries

6.3.1 Rechargeable lithium ion (Li-ion) cells shall comply with the requirements for secondary lithium
cells Specified in the Standard for Lithium Batteries, UL 1642.

6.4 Boxes and raceways

6.4.1 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-Devices Boxes and Covers, UL 514C, the Standard for Cover Plates for
Flush-Mounted Wiring Devices, UL 514D) and 6.1 are considered to comply with the requirements in this

end product s
6.5 Capacit

6.5.1 The ca
Standard for G

6.5.2 Electrg
Electromagne

6.6 Controld

6.6.1 General

6.6.1.1 Auxi

standard and the requirements in the Controls —~End Product Test Parameters, Section 34.

6.6.1.2 Ope
requirements
Parameters, S

6.6.1.3 Ope
deviation or d
speed control

a) The

[

ndard.
s and filters

mponent requirements for a capacitor are not specified. A capaeitor that con
apacitors, UL 810, is considered to comply with the requirements in 22.1.

magnetic interference filters with integral enclosures that comply with the
ic Interference Filters, UL 1283, are considered to camply with the requiremen

iary controls shall be evaluated using the applicable requirements in this

specified in 6.6.2 — 6.6.7A.and if applicable, the requirements in Controls — Eng
ection 34, unless otherwise specified in this end product standard.

ating controls that rely upon software for the normal operation of the end [
ift of the cantrol may result in a risk of fire, electric shock, or injury to perso
Linexpectedly changing its output, shall comply with one or both of the following

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

plies with the

Standard for
Is in 22.1.

end product

rating (regulating) controls\shall be evaluated using the applicable compoment standard

Product Test

roduct where
ns, such as a
standards:

, UL 991, and

the Stq

ndard for Software in Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1.

6.6.1.4 Protective (limiting) controls shall be evaluated using the applicable component standard
requirements specified in 6.6.2 — 6.6.7 and if applicable, the parameters in Controls — End Product Test
Parameters, Section 34, unless otherwise specified in this end product standard.

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

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

b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1, except for the Controls Using Software requirements.
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6.6.1.6 Protective controls that rely upon software as a protective component shall comply with one or
both of the following standards:

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

Standa

rd for Software in Programmable Components, UL 1998; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1.

6.6.1.7 An electronic, non-protective control that is simple in design need only be subjected to the
applicable requirements in this end-product standard. A control that does not include an integrated circuit
or microprocessor, but does consist of a discrete switching device, capacitors, transistors, or resistors is

mnla-in desian-Sea-Abnormal OnerationTasts Saction 64
Hpre-H-a8Sigh- ROH AT PeraHOR—85tS; HOH-B4—

considered si
6.6.2 Electr

6.6.2.1 A co
a) The
b) The

c) The

Requitrements, UL 60730-1.

6.6.3 Liquid

6.6.3.1 Aliqg
a) The
b) The
c) The

d) The

Requifements, UL 60730-1, and;

omechanical and electronic controls

htrol, other than as specified in 6.6.2 — 6.6.7, shall comply with oneof the folloy

Lid level control shall comply with ongzof the following:

Standard for Solid-State Controls for Appliances, UL 244A,;
Standard for Temperature-Indicating and -Regulating Equipment, UL 873; or

Standard for Automatic Electrical Controls for Hotisehold and Similar Use; R

level controls

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

Standard for Temperature=lndicating and -Regulating Equipment, UL 873;
Standard for Industrial Control Equipment, UL 508; or

Standard for Automatic Electrical Controls for Household and Similar Use; R
1) The-Standard for Automatic Electrical Controls for Household and Simila

Particular Requirements for Automatic Electrical Water Level Controls of the
Household and Similar Applications, UL 60730-2-16; or

Ving:

art 1: General

art 1: General

r Use; Part 2:
Float Type for

6.6.4 Motor

6.6.4.1
following:

a) The
b) The
c) The

2) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 2:

Particular Requirements for Automatic Electrical Water and Air Flow Sen
Including Mechanical Requirements, UL 60730-2-18.

and speed controls

Standard for Solid-State Controls for Appliances, UL 244A,;
Standard for Temperature-Indicating and -Regulating Equipment, UL 873;

Standard for Industrial Control Equipment, UL 508;

sing Controls,

A control used to start, stop, regulate or control the speed of a motor shall comply with one of the
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d) The Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requirements — Electrical, Thermal, and Energy, UL 61800-5-1; or

e) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1.

6.6.5 Pressure controls

6.6.5.1
a) The
b) The

c) The

Requir
Similar|

Includi

6.6.6 Tempgdrature controls

A pressure control shall comply with one of the following:

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

oL

Standard-for-industrial-Centrol- Equiprment UL508;

Ot

Standard for Automatic Electrical Controls for Household and Similar Use}/P
pments, UL 60730-1; and the Standard for Automatic Electrical Controls.for H
Use; Part 2: Particular Requirements for Automatic Electrical Pressure Ser
ng Mechanical Requirements, UL 60730-2-6.

art 1: General
ousehold and
sing Controls

6.6.6.1 A temperature control shall comply with one of the following:

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

b) The [Standard for Temperature-Indicating and -Réegulating Equipment, UL 873;

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

d) The|Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General

Requirgments, UL 60730-1; and the Standard for Automatic Electrical Controls for Household and

SimilariUse; Part 2: Particular Requirements for Temperature Sensing Controls, UL 60730-2-9.
6.6.6.2 A temperature positive temperature coefficient (PTC) or a negative temperature cogfficient (NTC)
thermistor, thgt performs the same function as an operating or protective control shall comply with the

Standard for T]

6.6.6.3 A th
Application Gy

6.6.7 Timer

6.6.7.1 Atim

a) The

hermistor-Type-Devices, UL 1434.

ermal cutoff shall comply with the Standard for Thermal-Links — Requ
ide, UL(60691.

controls

rements and

er control shall comply with one of the following:

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

b) The Standard for Automatic Electrical Controls for Household and Similar Use; 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.

6.7 Cords, cables, and internal wiring

6.7.1

Cords, UL 817.

A cord set or power supply cord shall comply with the Standard for Cord Sets and Power Supply


https://ulnorm.com/api/?name=UL 987 2020.pdf

MAY 12, 2020 UL 987 17

6.7.2 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 a cord set
or power supply cord that complies with the Standard for Cord Sets and Power Supply Cords, UL 817.

6.7.3 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 one of the
following:

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

b Th Q4 s L L ke L hran ] L IRW.VA WS LIl QN
) Udrddru 10r TricririopiastiC=Iriouliatcu vvircs darid wuavics, UL 09,

¢) The| Standard for Fixture Wire, UL 66; or

d) Theg applicable UL standard(s) for other insulated conductor types spegified in Chapter 3, Wiring
Methops and Materials, of the National Electrical Code, ANSI/NFPA 70.

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

6.8 Cord regls

6.8.1 A cord reel shall comply with special use cord reelvequirements in the Standard for §ord Reels, UL
355.

6.9 Film-copted wire (magnet wire)

6.9.1 The cpmponent requirements for({ilm coated wire and Class 105 (A) insulation syjstems are not
specified.

6.9.2 Film ¢oated wire in intimate combination with one or more insulators, and incofporated in an
insulation sygtem rated Class ;120 (E) or higher, shall comply with the magnet wire requifements in the
Standard for $ystems of Insulating Materials — General, UL 1446.

6.10 Grounf-fault,\arc-fault, and leakage current detectors/interrupters

6.10.1 Groynd-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."

6.10.2 Appliance-leakage-current interrupters (ALCI) for protection against electrical shock shall comply
with the Standard for Appliance-Leakage-Current Interrupters, UL 943B.

6.10.3 With respect to 6.11.2, an ALCI is not considered an acceptable substitute for a GFCI when the
National Electrical Code, ANSI/NFPA 70 requires a GFCI.

6.10.4 Equipment ground-fault protective devices shall comply with the Standard for Ground-Fault
Sensing and Relaying Equipment, UL 1053, and the applicable requirements in the Standard for Ground-
Fault Circuit-Interrupters, UL 943.
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6.10.5
Interrupters, U

L 1699.

Arc-fault circuit-interrupters (AFCI) shall comply with the Standard for Arc-Fault Circuit-

6.10.6 Leakage-current detector-interrupters (LCDI) and any shielded cord between the LCDI and

appliance shal

6.11

6.11.1

comply with th
6.11.2 Allin

specified in th
6.12 Lights

6.12.1 Lamp|

Exception: La
standard are ¢

6.12.2 Lighti
a) The

b) The

Exception No
standard are g

Exception No.

6.12.3 Light
(LED) Equipm

Exception No
luminaire stan

| comply with the Standard for Arc-Fault Circuit-Interrupters, UL 1699.

Insulation systems

e Standard for Systems of Insulating Materials — General, UL 1446.

I Standard for Systems of Insulating Materials — General, UL 1446.

burces and associated components
holders and indicating lamps shall comply with the Standard for Lampholders,

mpholders forming part of a luminaire that complies with the applicable
onsidered to comply with this requirement.

ng ballasts shall comply with one of the following:
Standard for Fluorescent-Lamp Ballasts, UL.935; or

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

1: Ballasts forming part of a_luminaire that complies with an applicable
onsidered to comply with this requirement.

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

emitting diode (LED)'light sources shall comply with the Standard for Light B
ent For Use In kighting Products, UL 8750.

1: LEDJight sources forming part of a luminaire that complies with an
Hard aré considered to comply with this requirement.

Materials used in an insulation system that operates above Class 105 (A) temperatures shall

requirements

UL 496.

UL luminaire

UL luminaire

i(s).

mitting Diode

hpplicable UL

Exception No

2. "Individual LED light sources mounted on printed wiring boards and

intended for

indicating purposes need not comply with UL 8750, but shall comply with the applicable requirements in

this end produ

ct standard.

6.13 Marking and labeling systems

6.13.1

A marking and labeling system shall comply with the Standard for Marking and Labeling Systems,

UL 969. Requirements include standard atmosphere, oil, and oven conditioning.

Exception: A label on a tool that is only intended to be used for wood-working and that is not shipped with
an oil coating is not required to be evaluated for oil.
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6.14 Motors and motor overload protection

6.14.1 General

6.14.1.1 General-purpose type motors having a NEMA frame size shall comply with the requirements
specified in 6.14.2 or 6.14.3. This includes fractional HP motors rated up to 1 HP (typically NEMA frame
sizes 42, 48, or 56), and integral HP motors rated 1 HP and greater (typically NEMA frame sizes 140 —

449T).

6.14.1.2 Component type motors shall comply with the requirements specified in 6.14.2 or 6.14.3.

6.14.1.3 Mo

ors located in a low voltage circuit are evaluated for the risk of fire, electric sh

ck, or injury to

persons in ac

6.14.1.4 Lo
considered to|

6.14.2 Geng¢ral-purpose type motors

6.14.21 Ad
General Reqy

6.14.3 Com
6.14.3.1 Co
6.14.3.2 TH

Requirements

ponent type motors

cordance with the applicable requirements in this end product standard.

v voltage component fans that comply with the Standard for Electric/Fang
comply with the requirements for Motors, Section 18.

eneral-purpose type motor shall comply with the Standard for Rotating Electrig
irements, UL 1004-1.

mponent type motors shall comply with either 6.14.3.2 or 6.14.3.3.

e motor shall comply with the _Standard for Rotating Electrical Machin
, UL 1004-1 except as noted in_Table 6.1.

Table 6.1
Superseded requirements

, UL 507, are

al Machines —

s — General

UL 1004-1Exempted Requirement Superseded by UL 987 Requirements
Current and Hofsepower Relation,, Section 6 Paragraph 56.3
Cord-Connectefl Motors, Section 15 Section 13.1
Factory Wiring Terminals\and Leads, Section 17 Section 15
Electrical Insulgtiony Section 22 Section 17
Non-Metallic Functiomat-Parts, Section 28 Sections 7, {7, 18
Solid-State Controls, 7.2 Section 6.6
Non-metallic enclosure thermal aging, 9.1.4 Section 7.2
Motor enclosure, 9.2 - 9.4 Section 7
Grounding, Sections 10 and 11 Section 24

Sections 8 and 9

Ventilation Openings, Section 12: only applicable where the
openings are on surfaces considered to be the appliance
enclosure.

Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Sections 8 and 9

Moving Parts, Section 13

Protection Against Corrosion, Section 14 Section 11

Table 6.1 Continued on Next Page
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Table 6.1 Continued

UL 1004-1Exempted Requirement

Superseded by UL 987 Requirements

Available fault current ratings for motor start and running Section 22
capacitors, Paragraph 26.6: not applicable for cord and plug
connected appliances.

applicable

Mounting and Electrolytic Capacitor Tests, respectively), the
performance tests in the Standard for Rotating Electrical
Machines — General Requirements, UL 1004-1 are not

Switch, Section 27 is not applicable to centrifugal starting Section 19
switches
With the exception of Sections 35 and 40 (Resilient Elastomer All applicable performance tests

Only the followi
1004-1 are app
rated voltage; ra
than 1; and multi
permanent-split
amperes and ho|

marking requirements specified in 43.1 of UL Paragraph 80.1
licable: manufacturer’s name or identification;

ed frequency; number of phases if greater
-speed motors, other than a shaded-pole or a
Capacitor motor, shall be marked with the
sepower at each speed

6.14.3.3

Theg

6, the followin
conjunction wi

a) Prot

b) Wirihg Compartments, Section 12.2;

c) Intern

d) Insu

e) Mot

f) Capg

g) Spa

h) Grodnding, Section 24.

6.14.4 Moto

6.14.4.1

motor shall comply with the applicable component requirements for Compor
j construction requirements, and the applicable performance requirements (v
th the end product), of this end product standard:

bction Against Corrosion, Section 11;

hal Wiring, Section 15;
ating Material, Section 17;
rs, Section 18;

citors, Section 22;

Cings, Section 23yand

r overload protection

ents, Section
hen tested in

The

rmal protection devices integral with the motor shall comply with one of the foll

bwing:

a) The Standard for Overheating Protection for Motors, UL 2111;

b) The Standard for Thermally Protected Motors, UL 1004-3; or

¢) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1; and the Standard for Automatic Electrical Controls for Household and
Similar Use; Part 2 Particular Requirements 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).

6.14.4.2
1004-2.

Impedance protection shall comply with the Standard for Impedance Protected Motors, UL
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6.14.4.3 Electronic protection integral to the motor shall comply with the Standard for Electronically
Protected Motors, UL 1004-7.

6.14.4.4 Except as indicated in 6.14.4.3, electronically protected motor circuits shall comply with one of
the following. See Motor and Speed Controls, Section 6.6.4, for basic control requirements.

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991.
When the protective electronic circuit is relying upon software as a protective component, it shall
comply with the requirements in the standard for tests for Software in Programmable Components,
UL 1998. If software is relied upon to perform a safety function, it shall be considered software
Class 1;

art 1: General
Requi ements UL 60730 1 If software is relied upon to perform a safety functlan, it shall be
considered software Class B or

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

Exception: Cpmpliance with the above standards is not required for an“€lectronically pfotected motor
circuit if therel|is no risk of risk of fire, electric shock, or injury to persons during abnormal testing with the
motor electranic circuit rendered ineffective; compliance with the\‘applicable requirements in this end
product standard is then required.

6.15 Overcuyrrent protection

6.15.1 Fusep shall comply with the Standard for Lowi-Voltage Fuses — Part 1: General Redquirements, UL
248-1; and th¢ applicable UL 248 Part 2 (e.g. UL 248-5). Defined use fuses that comply with UL 248-1 and
another appli¢able UL standard for fuses are considered to comply with this requirement.

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

6.15.3 Circyit breakers shall comply with the Standard for Molded-Case Circuit Breakers| Molded-Case
Switches and|Circuit-BreakepEnclosures, UL 489.

Exception: Cifcuit 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.

6.15.4 CircL||it 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.

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

6.15.6 Fusing resistors shall comply with the Standard for Fusing Resistors and Temperature-Limited
Resistors for Radio- and Television-Type Appliances, UL 1412.

6.16 Polymeric materials and enclosures

6.16.1 Unless otherwise specified in this end product standard, polymeric electrical insulating materials
and enclosures shall comply with the applicable requirements in the Standard for Polymeric Materials —
Use in Electrical Equipment Evaluations, UL 746C.
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6.16.2 Metallized or painted polymeric parts or enclosures shall comply with the applicable requirements
in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. This
requirement is not applicable to exterior surfaces of polymeric enclosure materials or parts provided that
the metallized coating or paint does not offer a continuous path for an internal flame to propagate

externally.

6.17 Power supplies

6.17.1

A Class 2 power supply shall comply the Standard for Class 2 Power Units, UL 1310.

6.17.2 A non-Class 2 power supply shall comply with the Standard for Power Units Other Than Class 2,

UL 1012.
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Exception: A g
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e direct-support of live parts requirements:

s otherwise specified, a printed-witing board shall have a minimum flame cl

printed-wiring board located.in a secondary circuit that complies with the req
ed voltage/current circuitshave a minimum flame Class of HB.

nductors and small'electrical and electronic components

ver switching\semiconductor device that is relied upon to provide isolation tg
e Standard’of Safety for Electrically Isolated Semiconductor Devices, UL 1557

tical isolator that is relied upon to provide isolation between primary and secg

Printed Wiring

h the bonding
sening of the
Iy components

y circuit shall

assification of

uirements for

ground shall

ndary circuits

or between ot

her circuits as required by this end product standard shall comply with the

Standard for

Safety for Opti

cal Isolators, UL 1577.

6.19.3 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.

6.19.4 Where an electronic component is determined to be a critical component during the Abnormal
Operation Test, Section 64 in this standard, the circuit shall comply with one or both of the following
standards. See Protective Controls (Limiting Controls), Section 34.4 for the test parameters to be used.

a) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991,
including its Follow-Up Program; and as applicable, the Standard for Software in Programmable
Components, UL 1998 for controls that rely upon software as a protective component; or
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b) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1: General
Requirements, UL 60730-1.

6.19.5 A critical component is a component that performs one or more safety-related functions whose
failure results in a condition, such as the risk of fire, electric shock, or injury to persons, in the end-product
application.

6.19.6 A critical component may also be identified using a failure-mode and effect analysis (FMEA) in
accordance with the Failure-Mode and Effect Analysis (FMEA) requirements in the Standard for Tests for
Safety-Related Controls Employing Solid-State Devices, UL 991.

6.19.7 Portions of a circuit comprised of a microcontroller or other programmable device that performs a

back-up, limit
persons shal
Electrical Con
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tk, or injury to
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duct standard

| 635 and be
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6.21.1

a) The

Switches shall comply with one of the following, as applicable:

Standard for Special-Use Switches, UL 1054;

b) The Standard for Switches for Appliances — Part 1: General Requirements, UL 61058-1;

c) The

Standard for General-Use Snap Switches, UL 20; or

d) The Standard for Nonindustrial Photoelectric Switches for Lighting Control, UL 773A.

Exception: Switching devices that comply with the applicable UL standards for specialty applications (e.g.
transfer switch equipment), industrial use (e.g. contactors, relays, auxiliary devices), or are integral to
another component (e.g. switched lampholder) need not comply with this requirement.
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6.21.2 Clock-operated switches, and time switches, including timers, shall comply with one of the

following:

a) The Standard for Clock-Operated Switches, UL 917; or

b) The Standard for Automatic Electrical Controls for Household and Similar Use; 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.

6.21.3 A timer or time switch, incorporating electronic timing circuits or switching circuits, with or without
separable contacts, that functions as a protective control, shall comply with the requirements for a
protective control. See 6.6.1.3.

6.22 Transformers
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7 Frame and Enclosure
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Cast-metal portions of an enclosure shall not be thinner than the minimum acceptable values
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Table 7.1
Minimum acceptable thickness of a cast metal enclosure
Curved, ribbed, or otherwise reinforced
surfaces, and surfaces having a size or
shape providing the required mechanical
Flat surfaces strength,

Metal Inch (mm) Inch (mm)
Die-cast metal 5/64 (2.0) 3/64 (1.2)
Cast malleable iron 3/32 (2.4) 116 (1.6)
Other cast metal 1/8 (3.2) 3/32 (2.4)

7.2.2 Amongf the factors to be considered when judging an enclosure of sheet metal shelall be the size,
shape, and thjckness of the metal all with respect to the application and intended use_éf\the {ool.

7.2.3 Among the factors to be considered when judging an enclosure of‘magnesiuny shall be the
combustibilityjand resistance to arcing of the metal.

7.2.4 Sheet|metal to which a wiring system is intended to be connected.in the field shall hgve a thickness
not less than the minimum acceptable value specified in Table 7.2.

Table 7.2
Minimum acgeptable thickness of a sheet metal surface'to which a wiring system is intended to be

connected in.the field

Surfaces to which a wiring system is intended to be connectgd in the
field
Metal Inch (mm)
Uncoated gheet steel 0.032 (0.81)
Galvanized sheet steel 0.034 (0.86)
Sheet aluminum 0.045 (1.14)
Sheet copper or brass 0.045 (1.14)

7.3 Enclosyres of polymeric materials

7.3.1  Polymeric “material used for the enclosure of a cord-connected tool that reqlires operator
attendance while\work is being done shall comply with the requirements in 7.3.3 and 67.]| and with the
requirements forPotymeric-Materiats; Section69-6

7.3.2 Polymeric material used for the enclosure of a tool that is intended for permanent connection to the
power supply or a tool that may be operated unattended shall comply with:

a) The requirement in 7.3.3 and 67.1 and with the requirements for Polymeric Materials, Section 69
or 70, whichever is applicable; and

b) Any additional examination and test needed to evaluate the material for use in the application.

7.3.3 A polymeric material used for the enclosure of a tool shall be resistant to thermal degradation at the
maximum temperature to which it is exposed during its normal use.

7.3.4 With reference to 7.3.3, a polymeric material is considered to be resistant to thermal degradation at
the temperatures to which it will be exposed if:
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a) The material has a temperature index, based on historical data or a long-term thermal aging
program, more than the maximum temperature to which it is exposed during its normal use;

b) The maximum temperature to which the material is exposed during normal use does not exceed

65°C (1

49°F); or

¢) The maximum temperature to which the material is exposed during normal use does not exceed
95°C (203°F), and the material complies with the requirement for Tests of Polymeric Enclosures
Following Oven Conditioning, Section 68.

8 Accessibil

ity of Live Parts

8.1 An electricatpartofatootshattbetocated-orenctosed—sothat-thetiketirood-ofunintentional contact

with an uninsulated live part will be reduced. Insulated brush caps do not require additional.e

8.2 With refd
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contact any ur

rence to the requirement in 8.1, the enclosure of a tool shall have no openin
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insulated live part or film-coated wire when applied in any direction-

hclosure.

ps, other than
Figure 8.1, to
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Figure 8.1
IEC articulate probe
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Linear dimensions inmillimeters

Tolerances on dimnensions without specific tolerance:

on angles: +0', -10'

on linear dimensions:

up to 25 mm: +0 mm, -0.05 over 25 mm: £0.2 mm

Material of finger: for example heat-treated steel

Both joints of this finger may be bent through an angle of 90°, with a 0 to +10° tolerance, but in one and the same direction only.

Using the pin and groove solution is only one of the possible approaches in order to limit the bending angle to 90°. For this reason
dimensions and tolerances of these details are not given in the drawing. The actual design must ensure a 90° bending angle with a 0
to +10° tolerance.
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8.3 In a double-insulated tool, a test pin as illustrated in Figure 8.2, when inserted point first into an
opening in an enclosure housing, shall not contact any parts separated from live parts by basic insulation
only.

8.4 During the examination of a tool in connection with the requirement in 8.2 and 8.3, a part of the outer
enclosure that is intended to be removed without the use of a tool by the user — to permit the attachment of
an accessory, to allow access to means for making an operating adjustment, or for a similar reason —is to
be disregarded; that is, such a part is not considered to reduce the risk of electric shock.

8.5 If removal of a guard or a cover is necessary for mounting a motor shipped detached from a tool, the
guard or cover shall be constructed so that it cannot be replaced improperly.

Figure 8.2
Test pin
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i
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S2962 Dimensions in millimeters

9 Exclusion of Foreign Matter

9.1 The enclosure of a tool, a control unit, or an auxiliary component, such as a rheostat or a rectifier,
that is not integral with the tool shall exclude foreign matter, including abrasive or electrically conductive
particles, that is likely to be present during operation and that may:

a) Adversely affect electrical insulation — for example, by build-up of a leakage path over an
insulating surface; or

b) Otherwise result in a risk of fire or electric shock.
9.2 Alluninsulated live parts and film-coated wire in a grinder shall be completely enclosed.

Exception: The following are acceptable for a grinder with provision for grounding:
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a) An opening in a horizontal bottom surface of a bench grinder;

b) An opening in a vertical skirt of a bench grinder entirely below an opening specified in (a) above;

¢) An opening in a vertical skirt of a bench grinder below an opening in a curved bottom surface;

and

d) An opening in the enclosure of a grinder other than a bench grinder if protection equivalent to
that for a bench grinder is provided.

10 Mechanical Assembly
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ch, a lampholder, an attachment-plug receptacle, a motor-attachment plug
all be mounted securely, and shall be prevented from turning or shifting. See 1

1: The requirement that a switch be deterred from\turning or shifting may £
pbwing conditions are met:

switch is of a plunger or other type that does not tend to rotate when oper
is considered to be subject to forces thatiternd to turn the switch during the no
switch.

mal operation of the switch'is by mechanical means rather than by direct conta
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h neon pilot or
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ction between
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10.5

If a motor shipped detached from a tool is intended to be installed in the field according to the

instructions provided with the tool, proper alignment shall be provided for by location and size of the
mounting hardware. If a motor is intended to be used on a belt-driven tool, the necessary pulleys for field
installation shall be provided with the tool. See 83.1.4.

10.6 With reference to the requirement in 10.5, adjustment means may be provided to allow for belt
tensioning and alignment.

11 Protection Against Corrosion

11.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating, or other
equivalent means if the corrosion of such parts would be likely to result in a risk of fire, electric shock, or
injury to persons.
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Exception No. 1: A surface of sheet steel or a cast-iron part in an enclosure if the oxidation of the iron or
steel due to the exposure of the metal to air and moisture is not likely to be appreciable need not comply
with this requirement. The thickness of the metal and the temperature are also factors.

Exception No. 2: Bearings, laminations, and minor parts of iron or steel, such as washers, screws, and the

like, need not comply with this requirement.

12 Power Supply Connections— Permanently Connected Tools

121

1211 Atoo

General
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cation of a wiring compartment in which connections to the supply/circuit are i
such that these connections can be readily inspected after the\{ool is installed

hg compartment intended for connection of a wiring system shall be attached
hted from turning with respect thereto.

ng compartment and any other space intended to enclose wires shall be freg
moving part, or the like, that could damage the conductor insulation.

terminals and leads

-wiring terminal is considered tobe a terminal to which a wire may be connect
b is provided as part of the tool and a pressure wire connector, a soldered lo
I means of making the conhecétion is factory-assembled to the wire.

12.3.2 A peimanently connecteditool shall be provided with field-wiring terminals for the

conductors h

ing an ampacity/suitable for the tool, or it shall be provided with field-conne

such connectipn.

12.3.3 A field-wiring términal shall be provided with a pressure wire connector, firmly bolte

Screw.

Exception: A

ntended to be

as intended.

to the tool so

of any sharp

ed in the field,

bp, a crimped

connection of
ttion leads for

d or held by a

ire~binding screw may be employed at a field-wiring terminal_intended to aci

commodate a

10 AWG (5.3 mm?) or smaller conductor if upturned lugs or the equivalent are provided to hold the wire in

position.

12.3.4 A wire-binding screw shall not be smaller than No. 10 (5.3 mm?).

Exception: A No. 8 screw may be used at a field-wiring terminal intended only for the connection of a 14
AWG (2.1 mm?) conductor.

12.3.5 A field-wiring terminal shall be prevented from turning.

12.3.6 A terminal plate tapped for a wire-binding screw shall be of metal not less than 0.05 in (1.27 mm)
thick. There shall be two or more full threads in the metal, which may be extruded if necessary to provide
the threads.
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Exception: A plate equal to or greater than 0.03 in (0.76 mm) thick may be used if the tapped threads have
acceptable mechanical strength.

12.3.7 Upturned lugs or a cupped washer shall be capable of retaining a conductor corresponding in size
to that mentioned in 12.3.2 under the head of the screw or washer.

12.3.8 The free length of a field-connection lead inside an outlet box or a wiring compartment shall be 6

in (152 mm) o

rmore.
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Exception: A
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entified for the connection of the grounded conductor of the supply circuit. T
to be grounded shall be electrically connected to screw shells of lampholder
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Houble insulated tool complying with the requirements in‘Sections 89 — 93 ne
rement.

H-wiring terminal intended for connection of a grexnded supply conductor shall

er terminals; or

tlearly identified in some other manner, such as on a wiring diagram permaner
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d intended for field-connection of a grounded supply conductor shall be finis
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Houble insulated tool complying with the requirements in Sections 89 — 93 ne
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hed to show a
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12.5.2 The surface of a lead intended for field-connection of an equipment-grounding conductor shall be
green with or without one or more yellow stripes, and no other lead shall be so identified.

12.5.3 A wire-binding screw intended for the connection of an equipment-grounding conductor shall have
a green-colored head that is hexagonal, slotted, or both. A pressure wire connector intended for
connection of such a conductor shall be plainly identified, such as by being marked "G," "GR," "GND,"
"Ground," "Grounding," with the symbol®), or the like, or by a marking on a wiring diagram provided on the
tool. The wire-binding screw or pressure wire connector shall be located so that it is unlikely to be removed
during normal servicing of the tool.
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