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INTRODUCTION

1 Scope

1.1

These requirements cover electric personal grooming appliances intended for household use, such
as hair curlers and dryers, combs, brushes, and similar appliances to be used in accordance with the
National Electrical Code, NFPA 70.

1.2 These requirements do not cover appliances rated more than 250 volts nor appliances covered in the
following Standards for Safety:

a) The Standard for Medical Electrical Equipment, Part 1: General Requirements for Safety, UL

60601
b) Thel

c) The

L1 ;
Standard for Personal Hygiene and Health Care Appliances, UL 1431;

Standard for Household and Similar Electrical Appliances, Part 2:-Particular

for Shavers, Hair Clippers, and Similar Appliances, UL 60335-2-8;

d) The
e) The

f) The

Standard for Motor-Operated Massage and Exercise Machines, UL 1647;
Standard for Electric Heating Pads, UL 130; and

Standard for Commercial Electric Personal Grooming Appliances, UL 1727.

2 Compongnts

2.1

Exception No

A compd

a) Co
coveri

nent of a product covered by this standard shall:

mply with the requirements forcthat component as indicated in the indivig
ng that component;

c) Be
d) Add

e) Not
bulb.

b) Be :[sed in accordance with its)rating(s) established for the intended conditions of

sed within its established use limitations or conditions of acceptability;
itionally comply-with the applicable requirements of this standard; and

contain-tmercury, unless used within a fluorescent, high intensity discharge,

Requirements

ual section(s)

ise;

or neon lamp

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b) Is superseded by a requirement in this standard, or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 within its established ratings and limitations.

Exception No. 2: A component complying with a component standard other than those cited in this
standard is acceptable if:

a) The component also complies with the applicable component standard indicated in this
standard; or
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b) The component standard:

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

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

3) Any use limitations of the other component standard is identified and appropriately
accommodated in the end use application. For example, a component used in a household
application, but intended for industrial use and complying with the relevant component

standard may assume user expertise not common in household applications.

2.2 Specific
capabilities.
temperatures

2.3 Acompo

a) Ove

b) Ground-fault circuit-interruption;

c) Surg
d) Any
e) Any

shall comply &
provide those

Exception: WH
markings, inst|

applied.

2.4 A compg

component standards noted in this Standard, and that involves a risk of fire, electric shog

persons, shal
comply with 2|

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

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

current protection;

e suppression;
other similar functions; or

combination thereof.

dditionally with the requirements of the applicable UL standard(s) that cove
functions.

ere these other functions,are not required for the application and not identi
ructions, or packaging for the appliance, the additional component standard(s
nent not anticipated by the requirements of this standard, not specifically c

be additionally investigated in accordance with the applicable UL stands
1 (b)={fe).

performance

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

I devices that

jed as part of
need not be

bvered by the
k, or injury to
rd, and shall

2.5 With re

struction and

performance requirements in another UL standard is suitable where that standard anticipates normal and

abnormal use

3 Unitsof M

3.1

conditions consistent with the application of this standard.

easurement

approximate information.

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

3.2 Unless otherwise indicated, all voltage and current values mentioned in this standard are root-mean-

square (rms).
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4 Undated References

4.1
interpreted as

5 Glossary

5.1

referring to the latest edition of that code or standard.

For the purpose of this standard the following definitions apply.

Any undated reference to a code or standard appearing in the requirements of this standard shall be

5.2 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).

5.3 APPLIA

product applignce to provide an integral blade configuration for the connection of an applia

cord connectg

5.4 APPLIA
slot configura

NCE INLET (MOTOR ATTACHMENT PLUG) — A male contact device moun

r.

NCE (FLATIRON) PLUG — An appliance coupler type of device having a cor
ion specified for use with heating or cooking appliances.

5.5 AUTOM

pressure undgr conditions of intended operation and not for protection against conditions
abnormal opdrations.

56 AUTOM
the following

a) The¢ repeated starting of the appliancé’is independent of any manual contrg

compl
b) Dur

c) Wh
beyon

d) Fo

predefermined cycle.of operation, automatic changing of the mechanical load redu

speed

5.7 BODY-S

TIC CONTROL - A device intended for automatic control of operating time, t

TICALLY CONTROLLED APPLIANCE - An appliance that complies with g
onditions:

bte cycle of operation, a limit devicéor similar component opens the circuit;

bn the appliance is energized, the initial starting of the motor may be intenti
H intended, conventignal starting; and

r an appliancé ,using a motor with a separate starting winding, durir

sufficiently’to re-establish starting-winding connections to the supply circuit.

ng any single preset cycle of'gperation, the motor is caused to stop and restarf;

ted on an end
nce coupler or

d guard and a

emperature, or
resulting from

ne or more of

| if, after one

bnally delayed

g any single
ces the motor

UPPORTED APPLIANCE — An appliance that is physically supported by

body, other t

han)the hand of the user, during the performance of its intended functio

ny part of the
s (such as a

shoulder-, body-, or head-supported hair dryer). Reference is 10 be made o the user manual of the
appliance in establishing the intended functions of the appliance.

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

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

5.10 CONTROL, MANUAL — A device that requires direct human interaction to activate or reset the
control.
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511 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
thermal cutout/limiter or another layer of protection would mitigate the potential hazard, is considered an
operating control. Operating controls are also referred to as “regulating controls”.

5.12 CONTROL, PROTECTIVE - A device or assembly of devices, the operation of which is intended to
reduce the risk of electric shock, fire or injury to persons during reasonably anticipated abnormal operation
of the appliance. Protective controls are also referred to as “limiting controls” and “safety controls.”

Note — During the evaluation of the protective control/circuit, the protective functions are verified under normal and single-fault

conditions of the ¢

5.13 CONTH
deviation and

or operating s¢quence has not been declared and tested under this standard.

5.14 CONTH
deviation and

or operating s¢quence have been declared and tested under this standard:

5.15 CORD

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

an equipment

5.16 COUNT
table, or bend
Reference is t
appliance.

5.17 DIREC]
supported by ¢

5.18 DUAL-
means to char

5.19 FIXED

5.20 FLOOR
the performan

ontrol.

he drift (tolerance before and after certain conditions) of its operating value, ©

he drift (tolerance before and after certain conditions) of its operating value, o

CONNECTOR - A female contact device wired on flexible cord for use as an €

nlet.
ER-SUPPORTED APPLIANCE - An appliance that is physically supported

h during the performance of its intended functions (such as a bonnet-typ
b be made to the user manual of the appliance in establishing the intended fu

[ PLUG-IN APPLIANCE — An.appliance, without a power supply cord, tha
irect insertion of its integrakblades into a receptacle.

OLTAGE APPLIANCE = An appliance rated for use at 120 or 240 volts and p
ge from one voltage'to the other.

APPLIANCE="An appliance intended to be permanently connected electrically

-SURPORTED APPLIANCE — An appliance that is physically supported by th
ce-of its intended functions (such as hair dryers with roll-about stands). Refe

made to the usg

5.21

Ot T YPE TACTION=The actuation of anm automatic controt for which the nanufacturing

perating time,

OL, TYPE 2 ACTION — The actuation of an automatic control for‘which the manufacturing

perating time,

xtension from
ce coupler, to

by a counter,
e hair dryer).
nctions of the

is physically

rovided with a

e floor during
rence is to be

ter-manual of the appliance in establishing the intended functions of the appliance.

HAIR CRIMPING IRON — A hand-supported hair curling appliance having hinged arms and ridged

or wavy surfaced electrically heated tongs between which hair is placed. A typical construction is shown in

Figure 5.1.
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1

Figure 5.1

Typical hair crimping iron

5.22 HAIR (
on or in whicH
also applies
elements and

5.23 HAIR
except that th

5.24 HAND{
intended use

HINGE

HAIR
CRIMPING PLATES

3516

CURLER HEATER (HAIR SETTER) — A counter-supported appliance having
hair curling devices (such.as rollers) are heated before being applied to the
to a construction that has individual electrical hair curlers (rollers) with b
male electrical fittings which plug into female contacts in the appliance.

BTRAIGHTENINGIRON — An appliance similar to a hair crimping iron des
b hair crimping.plates are replaced with flat plates.

HELD-APPLIANCE/HAND-GUIDED APPLIANCE - A portable applianc
is contacted by the hand of the user for purposes of electrical or physical con
bort)

posts or wells
hair. The term
uilt-in heating

cribed in 5.21

aY

e that during
trol but not for

complete sup

5.25 HAND-SUPPORTED APPLIANCE — An appliance that is physically supported by the hand of the
user during the performance of its intended functions (such as a curling iron). Reference is to be made to
the user manual of the appliance in establishing the intended functions of the appliance.

5.26 HEATED AIR CURLING IRON (or BRUSH) — A curling iron (or brush) in which a fan included in the
appliance blows air over the heating elements and out through openings in the barrel of the appliance.

5.27 HIGH-VOLTAGE CIRCUIT — A circuit involving a potential of more than 600 volts.

5.28
input voltage.

INPUT VOLTAGE SELECTOR — The means provided on an appliance to adjust for the available
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5.29 LIMIT CONTROL — As applicable to hand-supported hair dryers, a limit control, as shown in item A
of Figure 5.2, is a non-resettable control (a control intended to operate only once) that operates to open all
electrical circuits to reduce the risk of fire or electric shock.

Figure 5.2
Typical hair dryer circuit

o

p

Q

———r—ﬁg//ZP—w—ﬁy///‘

Y

UPPLY
OURCE

[FAN & s

A B

_Lg\y_ogc

S2934

A — Limit control (a non-resettable device, as defined in 5.28).

B — Temperature control (a calibrated automatic-reset device, as defined in 5.36).
B4, B, — Temperature control shown at two other locations.

C — Switches.

M — Motor.
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5.30 LIMITED ENERGY PRIMARY CIRCUIT — A line voltage circuit that incorporates a limiting

impedance in

series with the supply circuit so that:

a) The circuit potential on the load side of the limiting impedance does not exceed 42.4 volts peak

(30 vo

Its rms) under intended conditions; and

b) The maximum energy available at the load side of the limiting impedance circuit is 100 volt-
amperes under any condition, including abnormal operation.

5.31

LINE VOLTAGE CIRCUIT — A circuit involving a potential of not more than 250 volts and having

circuit characteristics in excess of those of a low-voltage circuit or a limited primary energy circuit.

o ol LT A

5.32 LOW-
a combinatio
requirements
volts peak (30

5.33 PORT/

5.34 PREHS
operates at a
normal use te
of the appliar]
duty cycle, o
temperature

commonly ki
operation of 3
be a preheat

The following
a) The
timing
for the
b) The

depen
contro

c) The

I.TI‘"“\\JE CINUUIT — A b;lbu;t bupp“t:u' by d }JI;IIIdIy Il.)dttcl y, IUy d C:dbb 2 tldl
h of a transformer and fixed impedance that, as a unit, complies with"al
for Class 2 transformers and that does not involve an open circuit potential of 1

volts rms).

BLE APPLIANCE — An appliance capable of being carried or conveyed.

h initial higher level of energy for a period of time. Thelenergy level then decl
mperature-maintenance level. It may fluctuate between the high and low leve

r a combination thereof. The change in the.energy level may be initiated
ontroller, or a combination of the two. Appliances having a preheat cycle of]
own as "Instant Heat" type. The temperature transient condition associ
positive temperature coefficient (PTC):heating element or a thermostat is not
Ly cle.

are some examples of preheat type appliances:

device or circuit. The wattage then drops to a constant lower temperature-mai
remainder of operatian.

appliance operates at a higher preheat wattage level initially for varying I
ing upon.temperature. The wattage varies with time in response to th
ler to maintain normal operating temperature.

sformer, or by
performance
nore than 42.4

EAT CYCLE — A cycle of operation, intended for rapid heating, in which the he¢ating element

nes to a lower
s during a use

ce. The energy level may be controlled by varying the amount of wattage, the duration or

by a timer, a
operation are
ated with the
considered to

appliance operates at the,higher preheat wattage level for a length of time dg¢termined by a

htenance level

ngths of time
temperature

D
L
D
e

appliance operates at a fixed wattage level for a predetermined length of

same

amount of wattage is applied on a pre-programmed duty cycle by means

ime. Then the
f a switching

mechanism to maintain normal operating temperature.

d) The appliance operates at a fixed wattage level for a predetermined length of time. Then the
same amount of wattage is applied on a duty cycle that adjusts depending upon temperature by
means of a switching mechanism and a temperature controller.

5.35 STATIONARY APPLIANCE - A cord-connected appliance intended to be fastened in place or
located in a dedicated space.

5.36 TEMPERATURE CONTROL — As applicable to hand-supported hair dryers, a temperature control,
as shown in item B of Figure 5.2, is an automatic-reset temperature-sensing control that opens an
electrical circuit to limit temperatures during Abnormal Operation Tests described in Section 46 and/or
Normal Temperature test (except no fabric condition) described in 44.5.3. A temperature control is
calibrated and endurance tested for at least 6,000 cycles of operation and complies with all other
requirements in the Standard for Limit Controls, UL 353, or the Standard for Temperature-Indicating and
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-Regulating Equipment, UL 873. Compliance with the Standard for Automatic Electrical Controls for
Household and Similar Use, Part 1: General Requirements, UL 60730-1, and/or the applicable Part 2
standard from the UL 60730 series fulfills the UL 873 requirements. See 24.2.1 —24.2.2.

5.37 TEMPERATURE-REGULATING CONTROL - A control that functions only to regulate the
temperature under conditions of intended use.

5.38  THERMAL CUT-OFF — A temperature- or temperature- and current-sensitive device that is
replaceable but not resettable. It is intended to reduce the risk of fire, electric shock, or injury to persons

due to overheating of an appliance during abnormal operation.

5.39 WALL-HUNG APPLIANCE — A cord-connected appliance that is provided with keyhole slots,

hanger holes,
hung applianc
other is intend
appliance in e

540 WAXD
referred to as
unwanted hair|

CONSTRUCT]
6 General

6.1 In the fol
a hand-suppo
the type or typ,
the requireme

6.2 An applignce that is a combination,of two or more types (for example, an appliance h

similar feature for hanging on a wall during the performance of its intended fu

ed to be supported by hand during use. Reference is to be made to the user
stablishing the intended functions of the appliance.

EPILATORY APPLIANCE — An appliance intended for melting'a wax-like mate
wax) that is first applied to and then stripped from the body/for the purpos

ON

owing text, a requirement that applies enly to a specific type or types of applia
ted hair dryer and a curling iron, is-s@’jidentified by specific reference in that
es involved. Absence of such specific reference or use of the term "appliance”
nt applies to all appliances covered by this standard.

supported par
(for example,

and a counter-supported part), or an appliance that fits the definition of two
n appliance that canbe used while supported by hand or while supported by 3

hction. A wall-

e may consist of two interconnected units where one is intended to hang on @ wall and the

manual of the

rial (hereafter
e of removing

nces, such as
equirement to
indicates that

aving a hand-
Dr more types
counter top),

es involved. If
d to the more

is to be investigated in accordance with the applicable requirements for the types of applianc
two requiremgnts that address’the same condition differ, the appliance is to be investigate
severe requirgment.

6.3 A heated air curling iron or brush, as defined in 5.25, shall comply with the requirements applicable to
hand-supportgd_hair' dryers and curling irons.

6.4 A container for liquid intended for use with the appliance, and supplied as part of the appliance, shall
comply with applicable construction requirements.

6.5 A curling iron that is likely to be laid on combustible material shall be provided with a stand made of
material resistant to combustion upon which it may be placed when not in use.

Exception: A stand need not be provided if the temperature attained by the appliance is not sufficiently
high to cause the ignition of the combustible material.

6.6 A curling iron that attains a temperature higher than 100°C (212°F) when operated continuously shall
be provided with an integral stand. A stand provided for other types of appliances may be a separate
device or integral with the appliance.
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6.7 With respect to 6.6, an integral stand provided for a curling iron shall be of such design or shape that
any surface of the curling iron exceeding 150°C (302°F) will not contact the supporting surface when the
curling iron is supported in its intended manner by the stand.

6.8 A polymeric material used as an integral stand in compliance with the requirements in 6.7 shall be
rated for the temperature it is subjected to during use.

7 Hair Dryer Immersion Protection

7.1 A hand-supported hair-drying appliance (such as a hair dryer, blower-styler, styler-dryer, heated air
comb, heated-air hair curler, curling iron-hair dryer combination, a wall-hung hair dryer or the hand unit of
a wall-mounted hair dryer, or a similar appliance) shall be constructed to reduce the risk of electric shock

when the app
water having

7.2 Complig
a) Inte

b) Inte
referrg
water

7.3 Ifahan
requirements
943.

Exception: A
comply with t

7.4 If a handg
protective de
of the protecti

a) Ele
b) Op¢

c) Reli

iance is energized, with its power switch in either the "on" or "off" position, @n
hn electrically conductive path to ground.

nce with 7.1 may be accomplished with the use of an:
gral ground-fault circuit-interrupter (GFCI) or

gral protective device of another type that de-energizes allcurrent-carrying p
d to as a protective device) when the hand-supported_hair-drying appliance i
naving an electrically conductive path to ground.

I-supported hair-drying appliance is providedwith a GFCI, the GFCI shall ¢
for Class A cord-connected GFCls in the Standard for Ground-Fault Circuit-Ir

GFCI located in the wall unit of a\wall-mounted permanently-connected h
e requirements for Class A permanently-connected GFCls in UL 943.

ice shall be investigated-and determined to be acceptable for the applicatior]
ve device shall include, but need not be limited to, consideration of:

trical rating,
rating temperatures,

pbility-of operation,

d) Res

d immersed in

arts (hereafter
s immersed in

bmply with the
terrupters, UL

air dryer shall

-supported hair-drying appliance is provided with a protective device other than a GFCI, the

. Investigation

istance to the effects of abnormal operating conditions.

e) Resistance to mechanical abuse,

f) Resi

stance to electrical transients, and

g) Resistance to moisture.

The combination of hair-drying appliance and protective device shall comply with the test described in the
Immersion-Protection Trip Time Measurement Test, Section 40.

Exception No. 1: A protective device is deemed acceptable for the application if it complies with the
requirements for Class A cord-connected GFCls in the Standard for Ground-Fault Circuit-Interrupters, UL
943, except that it is not required to:

a) Have a grounding conductor;
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b) Have the same type of power supply cord;

c) Comply with the high-resistance ground faults test under the condition that any power conductor

is open

-circuited; or

d) Provide grounded neutral protection by compliance with the high-resistance ground faults test,
under the test condition that the neutral conductor is grounded at a point in the load circuit.

Exception No. 2: A protective device is deemed acceptable for the application if it complies with the
requirements in the Standard for Appliance Leakage-Current Interrupters, UL 943B.

The combination of a hand-supported hair-drying appliance and such a protective device is not required to

be subjected t

7.5 A GFCI
hair-drying ap

Exception No.
device may beg

Exception No.

cord construction or in the hair dryer enclosure, after additional investigations with regard tc

after immersio

7.6 A user-
Standard for g

Exception: A
function based

a) The
Employ
maxim
demon|

b) The
when fi

c) The
should

) b PR ) bl o ! b o b s o — . ¥
D UIT TS UTSUTTUTU TTT U LUTTUUTLUVE LUAlTTy TToL, OTULUIT VY.

br other protective device shall be integral with the attachment plug of\the ha
pliance power supply cord.

1:  For a wall-mounted permanently-connected hair dryer,.the "GFCI or ot
located in the wall unit.

2: A GFCI or other protective device may be located.inithe power supply cordl

n, resistance to mechanical abuse, and similar considerations.

bsettable protective device shall incorporate a supervisory circuit as des
round-Fault Circuit-Interrupters, UL 943, for GFCls.

iser-resettable protective device may be provided with a reset feature not
on all of the following:

protective device complies with the Standard for Tests for Safety-Rel.
ing Solid-State Devices,)UL 991. If the computational investigation is ¢
Um predicted failure rate (Ap) shall not exceed 1.5 failures per million hours pr
strated method is-conducted, the test acceleration multiplier shall be 5763.

instructions provided with the appliance alert the user to the reset feature
D use it.

instructions provided with the appliance alert the user to not reset and reuse
the.protective device trip as a result of immersion.

nd-supported

her protective

as a through-
acceptability

cribed in the

having a test

ated Controls
bnducted, the
edicted. If the

and how and

the appliance

7.7 A switch included for testing a user resettable protective device shall be permanently marked "Test"
and "Reset" on or adjacent to the switch actuators.

7.8 After a protective device de-energizes current-carrying parts, it shall not automatically reset.

7.9 A protective device that is integral with the attachment plug of a hand-supported hair-drying
appliance may be provided with a single outlet convenience receptacle when all of the following
requirements are met:

a) The

convenience receptacle is:
1) Of the same configuration as the attachment plug,

2) Wired on the load side of the protective device, and
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3) Wired so that the same polarization as the attachment plug is maintained.

b) The convenience receptacle has a rating of 15 amperes, 125 volts and complies with the
Standard for Attachment Plugs and Receptacles, UL 498.

c) The face of a convenience receptacle that is less than 5/8 inch (15.9 mm) wide or 7/8 inch (22.2
mm) long complies with the mounting clearance requirements specified in 22.8.

d) The area surrounding the convenience receptacle is free of any projections that might interfere
with full insertion of the blades of an attachment plug having a face size as specified in Figure 7.1.

e) When an attachment plug, as shown in Figure 7.1, is fully inserted into the convenience
receptacle, the test and reset buttons of a user-resettable protective device are accessible for
testind and resetting the protective device without the use of a tool.

f) The [protective device complies with the requirements for cord-connected GRCls gpecified in the
Standard for Ground-Fault Circuit-Interrupters, UL 943.

Excepfion No. 1: Flexible cord acceptable for use with hand-supported-hair dryers gs specified in
Table [13.2 may be used.

Excepfion No. 2: Means for grounding need not be provided.

g) The convenience receptacle contact slots and groundifigthole, if any, are located o that the line
bladed of a grounding-type plug cannot be mated. by deliberate manual force, including
maniplilation, to deflect the grounding pin to the outside of the body of the protectjve device. An
obstrugtion provided to comply with this requirement is to have minimum size and shape indicated
by the|shaded area in Figure 7.2. The obstructions are to be coplanar with the face ¢r recessed by
no mofe than 3/32 inch (2.4 mm). Constructions having rigid bodies, which are matgrials having a
minimpm hardness of 90 when measured*on the "A" scale of a Shore Durometer, [may have the
indicafed "A" dimensions reduced to 0,531 inch (13.5 mm).

h) The hair dryer immersion prote¢tive device complies with the abnormal operation [test described
in 46.10.1 — 46.10.5.

i) A pefmanent and legible:marking is provided near the convenience receptacle to:

1) Specify the'maximum current and wattage rating of an appliance intended|to be plugged
into the cofivenience receptacle as specified in 72.1.7,

2) Indicate that the appliance is to be unplugged immediately after use as specified in
72.10:1, and

3) Indicate that a direct plug-in (cordless) appliance is not to be used as specified in
72.10.1.

j) The instruction manual includes the operating instructions specified in 76.10.
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Figure 7.1

Plug-face dimensions for determining acceptable convenience receptacle insertion clearance
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Figure 7.2

Face of a 15-ampere, 125-volt convenience receptacle showing the smallest acceptable
obstruction (shown shaded) for the grounding pin on the mating plug
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7 =
3\ %%
‘ M _
+A T+
i

}
N\ v

Obstruction for a 2-Pole, 2—Wire (Nongrounding) Redeptacle
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| %
1 [
[ d+1 [

- > —

Obstruction for a 2—Pole, 3—Wire (Grounding) Receptacle

Inch 3/32 3/16
mm 2.4 4.8
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Inch mm (Scale A)
0.625 159 less than 90
0.531 13.5 90 or more
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7.10 With regard to 7.9(f), each output circuit shall be considered if one is not representative of the other.
For example, the short circuit test shall be conducted with each output short-circuited one at a time. The
dielectric voltage-withstand test between line-connected circuits and load circuits shall include both load

circuits. The te

mperature test shall be conducted with:

a) The hair dryer load circuit and the convenience receptacle each loaded to rated value and

b) The convenience receptacle loaded to 15 amperes with no load connected to the hair dryer load

circuit.

8 Frame and Enclosure

8.1 General
8.1.1 The frg
likely to be en
total or partial

other conditiops which alone or in combination constitute an increase in the risk'of fire, ele

injury to perso
8.1.2 Among
a) Phys
b) Res
c) Mois
d) Con
e) Res

f) Res
conditi

For a nonmets

8.2 Polymen

me and enclosure of an appliance shall be sufficiently strong and rigidito)res
countered during service. The degree of resistance inherent in the appliance

collapse with the attendant reduction of spacings, loosening or displacement
ns.

the factors taken into consideration in evaluating an enclosure for acceptabilit
ical strength,

stance to impact,

ture absorptive properties,

bustibility,

stance to corrosion, and

bns of normal or abnormal use.
llic enclosure, all these factors are to be considered with respect to thermal ag

ic enclosures and parts

8.2.1
Equipment E

A poly

b

valuations, UL 746C.

eric ‘enclosure shall comply with the Standard for Polymeric Materials — Us

st the abuses
shall preclude
of parts, and
ctric shock, or

y are its:

stance to distortion at(temperatures to which the enclosure may be sulbjected under

ng.

e in Electrical

Exception: The Abnormal Operation Tests, Section 46, shall be applied in lieu of the abnormal and severe
conditions requirements specified in UL 746C. For the polymeric enclosure of an appliance other than a
hand-supported hair dryer, the use of HB material may require additional abnormal or severe conditions
tests.

8.3 Metal enclosures

8.3.1 The minimum thickness of a metal enclosure shall be as indicated in Table 8.1.
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Table 8.1
Minimum thickness of enclosure metal

Thickness at small, flat,
unreinforced surfaces and at
surfaces that are reinforced by Thickness at surfaces to
curving, ribbing, and the like (or are | which a wiring system is Thickness at relatively
otherwise of a shape or size) to to be connected in the large unreinforced flat
ensure adequate physical strength, field, surfaces,
Metal inch (mm) inch (mm) inch (mm)
Die-cast 3/64 (1.2) - - 5/64 (2.0)
Cast malleable iron 1/16 (1.6) - - 3/32 (2.4)
Other cast metgt 332 24} +He (3.2)
Uncoated sheef steel 0.026° (0.66) 0.032 (0.81) 0.026 (0.66)
Galvanized shept steel 0.0292 (0.74) 0.034 (0.86) 0.029 (0.74)
Nonferrous shegt metal 0.0362 (0.91) 0.045 (1.14) 0.036 (0.91)

@ Thinner sheet
those specified

metal may be used if determined to be acceptable when the enclosure is evaluatedunder conside
ng.1.2.

rations such as

8.4 Corrosi

8.4.1 Iron a
equivalent me
or injury to pe|

Exception No
air and moistt

of sheet steel

Exception No
similar parts &

8.4.2 A cont
to be used in

8.5 Access

8.5.1 Anele

pbn resistance

nd steel parts shall be made corrosion resistant by painting, galvanizing, pl
ans if the malfunction of such unprotected parts:would result in a risk of fire,
Fsons.

1: In constructions in which the oxidatien of iron or steel due to the exposure
re will not be appreciable — thickne$sf metal and temperature also being fac
and cast-iron parts within an enclosure not required to be made corrosion resi,

. 2: Bearings, lamination,.'or minor parts of iron or steel, such as washers
re not required to be made corrosion resistant.

ainer for liquid shall\be made resistant to the possible corrosive effect of the
he container.

bility of live parts

ctrical'part of an appliance shall be located or enclosed so that unintentional c(

uninsulated li

ating, or other
electric shock,

of the metal to
ors — surfaces
stant.

, screws, and

iquid intended

pntact with any

epart and internal wiring will be prevented.

8.5.2 A part of the outer enclosure that is capable of being opened or removed by the user without using
a tool (to attach an accessory, to make an operating adjustment, to replace a fuse, or for other reasons) is

to be opened

or removed when determining compliance with 8.5.1.

8.5.3 The enclosure of an appliance shall have no opening that permits a probe, as illustrated in Figure
8.1, to touch any part that involves a risk of electric shock.
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Figure 8.1

Articulate probe with web stop
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8.5.4 With regard to 8.5.3, the probe is to be articulated into any configuration and rotated or angled to
any position before, during, or after insertion into the opening. The penetration shall be to any depth
allowed by the opening size, including minimal depth combined with maximum articulation. The probe
shall be applied with the minimum force required to determine accessibility and not as an instrument to
evaluate the strength of a material.

8.5.5 An opening that will permit entrance of a 1-inch (25.4-mm) diameter rod is permitted when it
complies with the conditions shown in Figure 8.2.

Figure 8.2

Opening in enclosure

OPENING

///%/
X///
//////

ENCLOSURE

PLAN

ELEVATION

NN NN NN NN e AN AR ANN
/

X

N\

SB0610

NOTE — The opehing is ‘acceptable if, within the enclosure, there is no uninsulated live part or film-coated wire:

a) Less than X distance from the perimeter of the opening, as well as

b) Within the volume generated by projecting the perimeter X distance normal to its plane.

X equals five times the diameter of the largest diameter rod that can be inserted through the opening, but not less than 6-1/16 inches
(154 mm).
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8.5.6 A live part of a limited-energy circuit in 5.30 requires the same degree of protection against
unintentional contact as a live part of a line voltage circuit.
8.5.7 Insulated brush caps do not require additional enclosure.

8.5.8 An area of an enclosure that is provided with a group of openings or with a guarded opening (such
as a grille, louver, or screen) is to be subjected to the strength of enclosure test described in 35.1.

8.5.9 The enclosure of a remotely or automatically controlled appliance shall reduce the risk of molten
metal, burning insulation, or flaming particles, from falling on combustible materials, including the surface

upon which the appliance is supported.

8.5.10 The 1
combustion:

a) Und

equirement in 8.5.9 will necessitate the use of a barrier of material that.i

Br a motor unless:

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

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

i) Main winding opened;
i) Starting winding opened,;

iii) Starting switch short-circuited; and

5 resistant to

ent of such a

on or molten
ergized under

iv) For a permanent, split capacitor motor, the capacitor short-circuifed (the short

circuit is to be applied before the motor is energized, and the rotor is to
or

3) The motor is_provided with a thermal motor protector (a protective device th
to temperature~ahd current) that will prevent the temperature of the motor

exceeding.425°C (257°F) under the maximum load under which the motor w
causing-thie protector to cycle, and from exceeding 150°C (302°F) with the rotg

be locked);

at is sensitive
vindings from
ill run without
r of the motor

locked:

b) Underwiring, unless the wiring is provided with flame-retardant rating VW-1 (FH
contained within sleeving rated VW-1, or the equivalent.

R-1), or wiring

8.5.11 The requirement in 8.5.9 will also necessitate that a switch, relay, solenoid, or the similar part be
individually and completely enclosed unless there is no opening in the bottom of the appliance enclosure,
or it can be shown that malfunction of the component would not result in a risk of fire.

Exception: Terminals of a switch, relay, solenoid, or the like are not required to be individually and
completely enclosed.

8.5.12 The barrier specified in 8.5.10 shall be horizontal, shall be located as indicated in Figure 8.3, and
shall have an area no less than that described in Figure 8.3. An opening such as for drainage or
ventilation, is permitted in the barrier if such an opening would not permit molten metal, burning insulation,
or flaming particles to fall on combustible material.
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Figure 8.3

Location and extent of barrier

A — Region to bg

SAQ0604-1

shielded by barrier. This will consist of the entire component if it is not otherwise shielded, and

unshielded portion of a component which is partially shielded by the component enclosure or equivalent.
B — Projection of outline of component on horizontal plane.

C — Inclined line which traces out minimum area of barrier. When moving, the line is always:

1) Tangent to the component,

2) 5 degrees from the vertical, and

3) Oriented so that the area traced out on a horizontal plane is maximum.

will consist of the

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

8.6.1 The door or cover of an enclosure shall be provided with means for holding it in the closed position.
8.6.2 The door or cover of an enclosure shall be hinged (or similarly attached) if it gives access to any
overload protective device, the functioning of which requires renewal, or if it is necessary to open the cover
in connection with the operation of the protective device. Such a door or cover shall be provided with a
latch or similar device and shall be tight-fitting or shall overlap the surface of the enclosure around the

opening.

9 Reduction of Risk of Injury to Persons

9.1 General

9.1.1 Materi
meet the dem

9.1.2 Asbest

9.1.3 A movi
means to redu

9.1.4 With re¢spect to the requirement specified in 9.1.3,the construction and intende

appliance are
evaluating the

a) The
b) The
c) The
points
pinchin
9.1.5 An apq

spike inside
maintenance.

9.1.6 On an

!

Is that are relied upon to reduce the risk of injury to persons shall have such p
nd of intended loading conditions.

ps shall not be used.

ce unintentional contact.

fo be considered in investigating a guard or enclosure. Among the factors to b
acceptability of an exposed moving part are:

degree of exposure;
sharpness of the moving part; and

possibility of fingers, arms; hair, or clothing being drawn into the moving pa
where gears mesh, where belts travel onto a pulley, or where moving pa
g or shearing action):

liance, or any item furnished with an appliance, shall have no sharp edge,
pr outside «the" appliance that results in injury to persons during inten

appliance adjustable for height, means shall be provided for holding the

operties as to

ng part that can result in a risk of injury to persons shall be enclosed or provigled with other

d use of the
P evaluated in

rt (such as at
ts close in a

burr, point, or
jed use and

upper parts

securely in po

pition. Means shall also be provided to prevent the upper part from descendin

g rapidly if the

securing means loosens or fails to operate as intended.

9.1.7 A hand-supported hair dryer shall have each air intake opening provided with a screen or
equivalent means so that there are no openings larger than 0.004 square inch (0.03 cm?).

9.2 Appliances with reservoirs

9.21

the requirements specified in 9.2.2 - 9.2.4, 36.1 — 36.3, and 37.2.

An appliance in which liquid reaches a temperature greater than 46°C (114.8°F) shall comply with

Exception No. 1: An electrode-type appliance is not required to comply with these requirements. For
requirements for an electrode-type appliance, see Sections 78 — 84.
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Exception No. 2: A wax depilatory appliance is not required to comply with the requirements specified in
9.2.3,9.2.4, and 36.1 — 36.3.

9.2.2 The construction of the appliance shall reduce the risk of injury to persons under conditions of
intended use. Openings through which liquid can be emitted shall not be provided unless such openings
are needed to perform an operating function.

9.2.3 An appliance with a vessel or container with a capacity of more than 32 fluid ounces (946 mL) shall
be provided with a fully inserting or a lock-on lid.

9.2.4 If any part of an appliance requires assembly (for example, engagement of a twist-lock part), then
improper assembly that results in a risk of injury to persons shall be clearly visible to the user.

9.3 Wax depilatory appliances

9.3.1 The maximum temperature of the wax, measured as described in 44.2.14&44.2.3, shall not exceed
75°C (167°F)

9.3.2 The maximum temperature rise of surfaces that may be contacted by the user shall e as specified
in Table 44.2.

9.3.3 When|there are multiple heat settings (for example, a sétting for maintaining molten wax at the
intended temperature for application to all of the skin and a higher heat setting for quick melting of solid
wax), the appliance shall comply with all of the following:

a) If the wax is capable of being heated above 75°C (167°F) for quick melting, the reservoir in
which the wax is so heated shall be provided’with a nonremovable, self-closing lid or cover.

b) A vigible overheat condition indicatef.shall be provided. Such an indicator shall indjcate when the
wax temperature exceeds 75°C. This indicator shall be separate and independent of any other
tempefature indicator (for example; an indicator light whose functioning depends upon the setting

of an 76.8(e).
c) A heat selector
positi with 72.8.1(b),

5 been heated

d) A part of'a-temperature control that is user-operated (an adjustment knob or similar part) shall be
constrcted/so that deliberate and posmve action by the operator is requwed to select a heat setting
or to separate and
distinct mot|ons by the user (such as push and turn) is an example of a control that complies with
this requirement.

9.3.4 With reference to 9.3.3(a), a nonremovable cover is one which requires special tools (tools not
available to other than service personnel) for removal. A self-closing cover is a cover that returns to its fully
closed position without any action on the part of the user other than releasing it from any opened position
while the appliance is supported by a flat, horizontal surface.

9.3.5 In accordance with 46.9.5 and 76.8, if the malfunction of a temperature-regulating control
increases the application temperature of the wax above 75°C (167°F), visible means, such as an indicator
light, shall be provided to inform the user of an overheat condition.

Exception: A visible overheat condition indicator is not required if a thermal cutoff or a trip-free manual-
reset thermostat operates upon short-circuiting of the temperature-regulating control. The temperatures
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attained by the wax, and surfaces of the appliance that are handled or contacted by the user during
intended use, at the time the thermal cutoff or thermostat opens shall not present a risk of burn as
determined by an appropriate investigation. The investigation shall include consideration of the length of
time that temperatures remain above the specified limits, the thermal inertia of the materials involved, and

similar factors.

10 Mechanical Assembly

10.1

An appliance that involves a motor or other vibrating part shall be assembled such that the

appliance will not be affected adversely by the vibration. Brush caps shall be tightly threaded or otherwise

constructed to

prevent loosening.

10.2 A switd
similar compo

Exception No.
are met:

a) The
switch

b) The
switch

c) The

d) Inte
person

Exception No.
light in which {
the rotation ca

10.3 Friction
as intended, is

10.4 A posit
each otherif s

h (other than a through-cord switch), lampholder, receptacle, motor-attach
nent shall be mounted securely and shall be prevented from turning.

1: Turn-prevention means for a switch are not required, when all the follow,

switch is of the plunger or other type that does not tend torotate when oper,
S subject to forces that tend to rotate the switch during intended operation of th

means of mounting the switch is such that the operation of the switch will nd
becoming loosened;

spacings are not reduced below the minimum, required values, if the switch doe

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

2: A lampholder in which the"lamp cannot be replaced (such as a neon pil
he lamp is sealed in by a nonrtemovable jewel) is not required to be prevented
nnot reduce spacings befow'the minimum required values.

a reliable meaps.of turn-prevention of a device with a single-hole mounting m

ve meang shall be provided to prevent parts of an appliance from turning w
ich turning would result in reduction of spacings, twisting of wires, and the like

alone shall not berelied on for turn-prevention as required in 10.2. A Iock-wI

ment plug, or

ng conditions

hted (a toggle
e switch);

t result in the

bs rotate; and

ct contact by

bt or indicator
from turning if

sher, applied
ans.

ith respect to

nal means to

Exception: If 4

uchparts depend upon 3/8 inch (9.5 mm) or larger pipe threads, no additi

prevent turnin

TIeed be provided:

10.5 A fastener that secures the insulating tip of a curling iron, a heated brush, or a similar appliance
shall be constructed, fastened, or located so as to prevent the fastener from becoming loosened if such

loosening can

result in a risk of fire or electric shock.

10.6 Compliance with the requirement specified in 10.5 may be accomplished by use of:

a) Staked and upset screws,

b) Screws with properly applied lock washers,

c) Pres

s fitting of the insulating tip into place, or

d) Other equivalent means.
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A polymeric material relied upon to prevent the fasteners from loosening shall have the required
mechanical strength, resistance to heat, and dimensional stability. All of these properties are to be
considered with respect to thermal aging.

10.7 If any part of a metal spring of a hair clamp of a curling iron or a similar appliance can become loose
inside the enclosure of electrical parts as a result of breakage of the spring, the construction shall be such
that electrical spacings will not be reduced.

10.8 Compliance with the requirement specified in 10.7 may be accomplished by

a) Locating all parts of the spring outside the enclosure of electrical parts,

b) Usi 1°] barrters;
¢) Using physical restraints, or

d) Using other equivalent means.

10.9 The temperature sensor of a temperature controller, a thermostat;a-thermal cutoff, or a similar
device shall be secured in place.

11 Stability

11.1 A floor{ or counter-supported appliance shall be constructed such that it will not be overturned when
tested in accdrdance with 37.1.

Exception: Ar] appliance whose overturning during intended use will not present a risk of burns or injury to
persons need not be tested.

11.2 With regard to 11.1, a hand-supported hair dryer provided with a stand for conyersion into a
counter-supp¢rted hair dryer is to be evaluated as a hand-supported appliance and is not tp be subjected
to the stability test.

11.3 A wax flepilatory appliance-shall be tested and the results shall be evaluated as desgribed in 37.2,
except that the wax may be(in;any combination of solid and liquid states anticipated during the intended
operation of the appliance’»Any movable parts or covers are to be in the positions that resplt in the most
adverse condjtions of use.

Exception: THe test'need not be conducted on a construction for which there is no possibility|of molten wax
spilling from ifs.container under any condition of use, such as constructions in which the wax material is
contained within completely enclosed wax applicators.

12 Hanging and Mounting Means

12.1 A wall-hung or a wall-mounted appliance shall withstand a force as described in 59.1 without
evidence of damage to the mounting surface, to the hanging means, to the mounting means, or to the
appliance that results in the risk of electric shock, fire, or injury to persons.

12.2 A cord-connected appliance that is provided with keyhole slots, notches, hanger holes, or similar
feature, for hanging the appliance on a wall, shall be:

a) Provided with the necessary hardware for hanging the appliance in accordance with the
installation instructions and
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b) Constructed in such a manner that the hanging means (such as screws) shall not be accessible
without removing the appliance from the supporting means.

12.3 When determining compliance with 12.2, any part of the enclosure or barriers that can be removed
without the use of tools to gain access to the hanging means is to be removed.

12.4 A keyhole slot, notch, or hanger hole shall be located so that the supporting screws or similar
hardware cannot damage any electrical insulation or reduce spacings to current-carrying parts of the
appliance.

12.5 A permanently installed wall-mounted appliance shall be provided with the necessary hardware for

mounting in accordance with the installation instructions.

Exception: Sn

installation insfructions refer to such parts as specified in 75.4.

13 Supply Jonnections

13.1 Permanently-connected appliances

13.1.1  An appliance intended for permanent connection to a power supply, either by beirn
place, located in a dedicated space, or both, shall have provision for connection of one
systems that i$ acceptable for the appliance.

Exception: If gn appliance is not intended for permanent.connection to a power supply, but
be either fastened in place, located in a dedicated space, or both, it may be provided with a §
flexible cord i accordance with 13.3.1.1 — 13.3.1:8%and 13.3.1.6 and with an attachment p
connection. The investigation of such a feature-will include consideration of the utility of the

all parts commonly available for the mounting of the appliance need net.be provided if the

g fastened in
of the wiring

is intended to
bhort length of
ug for supply
bppliance and

the reasons foy having it detachable from its supply source by means of the attachment plug.

13.1.2 The location of a terminal box or compartment in which a power supply comnection to a
permanently-gonnected appliance.is.to be made shall be such that the connection may be readily
inspected aftef the appliance is jnstalled as intended.

13.1.3 A terminal compartment intended for the connection of a supply raceway shall be attached to the
appliance so gs to be prévented from turning.

13.2 Wiring terminals

13.2.1  An appliance intended for permanent connection to the power supply shall be provided with wiring
terminals or leads for connection of supply circuit conductors. Such wiring terminals or leads shall
accommodate conductors having an ampacity of not less than 125 percent of the appliance current rating
when the load is continuous (3 hours or more), and not less than the appliance current rating when the
load is intermittent.

13.2.2 For the purpose of these requirements, wiring terminals are considered to be terminals to which
power supply or control connections will be made in the field when the appliance is installed.

13.2.3 A wiring terminal shall be provided with a soldering lug or with a pressure terminal connector
securely fastened in place (for example, firmly bolted or held by a screw).

Exception: A wire-binding screw may be used at a wiring terminal intended to accommodate a 10 AWG
(5.3 mm?) or smaller conductor if upturned lugs or the equivalent are provided to hold the wire in position.
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13.2.4 A wiring terminal shall be prevented from turning or shifting in position by means other than
friction between surfaces. This may be accomplished by two screws or rivets; by square shoulders or
mortices; by a dowel pin, lug, or offset; by a connecting strap or clip fitted into an adjacent part; or by an
equivalent means.

13.2.5 A wire-binding screw at a wiring terminal shall be no smaller than No. 10 (4.8 mm).

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

13.2.6 A terminal plate tapped for a wire-binding screw shall be of metal not less than 0.050 inch (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.

Exception: A
if the tapped {

blate less than 0.050 inch thick, but not less than 0.030 inch (0.762.mm) thick|
hreads are determined to have equivalent mechanical strength.

is acceptable

13.2.7 Uptu
in 13.2.1, but

ned lugs or a cupped washer shall be capable of retaining.a“conductor of the
hot smaller than 14 AWG (2.1 mm?), under the head of thé-screw or the washe

size specified
g

13.2.8 A wirg-binding screw shall thread into metal.

13.2.9 An appliance intended for connection to a grounded power supply conductor and us

a)lLa
b) Sir:l

c) Sing

ing a:
pholder or element holder of the Edison\screw shell type,
le pole switch, or

le pole automatic control

shall have on
The terminal
shell of a lam
automatic cor

Exception: Wi

e terminal or lead intended for connection of the grounded conductor of the
or lead intended fortgrounded connection shall be the one that is connecte
pholder or elementyholder and that has no connection to a single pole switch
trol.

th regardto-connection of a single pole automatic control, the requirements sf

supply circuit.
i to the screw
or single pole

ecified in 24.1

shall apply.

13.2.10 A tg¢rminal intended for the connection of a grounded circuit conductor shall be made of, or
plated with, a metal substantially white in color and shall be readily distinguishable from the other
terminals. If not of such metal, the identification of that terminal shall be clearly shown in some other
manner, such as on an attached wiring diagram. A lead intended for the connection of a grounded circuit
conductor shall be finished to show a white or gray color and shall be readily distinguishable from the other
leads.

13.2.11 The free length of a lead inside an outlet box or wiring compartment shall be 6 inches (152.4
mm) or more if the lead is intended for field connection to an external circuit.

Exception: A lead may be less than 6 inches long if it is evident that the use of a longer lead will result in a
risk of fire, electric shock, or injury to persons.
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13.2.12 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green, with or without one or more yellow stripes, and no other lead shall be so
identified.

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

13.2.14 A terminal solely for connection of an equipment grounding conductor shall be capable of
securing a conductor of the correct size for that purpose.

13.3 Cord-cpnnected appliances
13.3.1 Cords and plugs

13.3.1.1 An gppliance shall be provided with a length of flexible cord in accordance with Table 13.1 and
an attachmenf plug for connection to the supply circuit. A coiled cord shall not be used with a floor- or
counter-suppdrted appliance where such use would present a risk of,burn, fire, electric sho¢k, or injury to
persons (for example, the appliance being pulled off a table by the~force of the cord). The [cord length is
measured from the point of cord entry into the enclosure, or intolthe’wiring device at the appliance end of
the cord, to th¢ face of the attachment plug. The length for a codiled cord is to be measured wjith the cord in
an uncoiled pgsition.

Exception: When a power supply cord contains a right-angle attachment plug, the cord lgngth shall be
measured from the point of cord entry into the enclosure, or into the wiring device at the appliance end of
the cord, to the edge of the line blades or grounding pin nearest the point of cord entry into the attachment
plug as shownin Figure 13.1.

Table 13.1
Cord lengths for specific conditions

Cord length
Minimum, Maximum
Type jof appliance feet (m) feet (m)

Appliance suppdrted bythand or by table 5 (1.52) 9 (2.74)
or counter top
Wall-hung appliarceswithrattacted 52 152 92 (2.74)
appliance supported by hand

20 (0.61) 3° (0.91)
Appliance usually supported by head, 6 (1.83) 12 (3.66)
shoulder, or back
Any appliance having a jacketed cord See note ¢ Not specified
@ Between wall unit and hand unit.
b Between wall unit and receptacle.
¢ As specified elsewhere in this table orin 13.3.1.1.
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Figure 13.1

Power supply cord length measurement for right angle attachment plugs

i LENGTH

LENGTH

i

(I

N

SM1177

13.3.1.2 The¢ flexible cord:
a) May be permanently attached {o the appliance or

b) For|other than a handssupported appliance, may be in the form of a detachablel power supply
cord with means for connection to the appliance.

Examples of[the means“for connection are an appliance plug, a flatiron plug, or a cprd connector
cooperating wWith pin grblade terminals on the appliance.

Exception: Hpnd-supported appliances other than appliances provided with integral GFCI or other
immersion protective—dtevices, whether-required-ormot; may be-providedwith—a—ctetachabte power supply
cord if all the following conditions are met:

a) When inserted into the appliance, the detachable power supply cord shall be provided with a
positive means to securely hold and lock it in place during normal use;

b) Disengaging the locking feature requires positive actuation by the user by means independent of
normal handling and use. Friction is not considered to be an acceptable locking means;

c) While attached to the appliance, the power supply cord shall comply with construction and
performance requirements applicable to non-detachable power supply cords detailed in this
standard;

d) The construction of the appliance coupling shall comply with the construction requirements of
13.3.1.14 or 13.3.1.15 and with the performance requirements of 65.4 or 65.6, as applicable to the
construction;
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e) The appliance coupling and mating connector shall be a non-standard configuration. Flatiron,
appliance (standard or jumbo), motor attachment, ANSI/NEMA WD6, Standard for Wiring Devices
— Dimensional Requirements, or IEC 60320-1, Appliance couplers for household and similar
general purposes — Part 1. General requirements, configurations are not considered to be
acceptable;

f) In addition to the requirements detailed in this standard, the detachable power supply cord shall
comply with the applicable requirements for special purpose detachable power supply cords cited

in the Standard for Cord Sets and Power-Supply Cords, UL 817;

g) The detachable supply cord shall be a minimum 18 AWG (0.82 mm?), SPT-2 cord type; and

h) The drop impact test of 65.2 is to be conducted with acceptable results.

13.3.1.3 The

plug voltage rg

13.3.1.4 With respect to 13.3.1.3, the voltage rating of a dual voltage appliance is deeme
iance is set when it is shipped from the factory.

which the app

13.3.1.5 Ifa
source, the ag
and Receptac

13.3.1.6 The

es, UL 498.

ampacity of the cord (as specified in Table 400.5(A) of the National [El
ANSI/NFPA 70) and of the plug shall not be less than the current rating of the appliance. Th
ting shall be at least equal to the rated voltage of the appliance.

dual-voltage appliance is provided with an adaptet for connection to an alt
apter shall comply with the applicable requirements in the Standard for Atta

flexible cord shall be of a type indicated in(Table 13.2 or the equivalent.

Table 13.2

Required types of cord and applicable limitations on their use

ctrical Code,
cord and the

i to be that to

ernate supply
chment Plugs

Appliance on

vhich the cord is to be
used

Required cords where temperatures
higher than 121°C (250°F) are attained
on any surface the cord can touch

Required cords where
or lower temperatures ¢

any surface the cord can touch

121°C (250°F)
re attained on

Floor supported

HPN? HSJ, HSJO, HS, kHSO

SP-2% SPE-2°, SPT-2%, §
SVO? SVOO0?, SVT?, SV]
SJ, SJE, SJO, SJOO, SJ
SJTOO, §, SE, SO, SO0
STOO

Ve, SVE?,
[O?, SVTOO?
[, SJTO,

ST, STO,

Hand-supported
curling irons and

hair dryers; heated air
brushes, and, except as

noted in Note (b

, counter-supported

HPD, HPN, HSJ, HSJO

SP-2, SPE-2, SPT-2, SV,
SVOO, SVT, SVTO, SVT

SVE, SVO,
DO, SJ, SJE,

SJO, SJOO, SJT, SJTO,

5JTOO, SP-1°,

appliances

BEe—ab B5ab
oFCE-T, OoF I-1

Facial saunas

SP-1, SPE-1, SPT-1

Combs

SP-2, SPE-2 or SPT-2, HPN

SP-2, SPE-2 or SPT-2, HPN

Curling irons and brushes, manicure and
pedicure sets, hair crimping and hair
straightening irons, and similar hand-
supported appliances

TPT, SPT-1, XT9, HPD

TPT®, SP-1, SPE-1, SPT-1, XT%, HPD

& Acceptable if the following conditions are met:

1) The unit is not provided with rollers, castors, or similar parts, and

2) The point of cord entry to the unit is at least 3 feet (0.91 m) above the floor with the unit in any operating configuration.

Table 13.2 Continued on Next Page
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Table 13.2 Continued

Required cords where temperatures Required cords where 121°C (250°F)
Appliance on which the cord is to be higher than 121°C (250°F) are attained | or lower temperatures are attained on
used on any surface the cord can touch any surface the cord can touch

® Acceptable on counter-supported appliances weighing 1/2 pound (0.23 kg) or less. The weight is to be determined without the
power supply cord.

¢ Acceptable for use with appliances rated 50 watts or less and weighing 1/2 pound (0.23 kg) or less. The weight is to be
determined without the power supply cord.

4 Minimum 20 AWG (0.52 mm? ) parallel 2-conductor construction required.

13.3.1.7 The attachment plug of a cord-connected appliance, and the integral blades of a direct plug-in
appliance, pr¢vided wi rounding type.
The attachment plug and the integral blades of all other cord-connected and direct plugrin appliances
provided with| either a line-connected, single-pole on-off switch or overcurrent protective|device, or an
Edison-base [ampholder shall be polarized or of the grounding type.

13.3.1.8 Attachment plugs, appliance couplers, appliance inlets (motor attachment plugs),|and appliance
(flatiron) plugs, shall comply with the Standard for Attachment Plugs and Receptacles, UL 498. See 16.19
for single and multipole connectors for use in data, signal, control and power applicatigns within and
between elecfrical equipment.

Exception N 1: Attachment plugs and appliance couplers-integral to cord sets or powe} supply cords
that are invesfigated in accordance with the Standard for Card Sets and Power Supply Cordls, UL 817 are
not required tp comply with UL 498.

Exception No| 2: A fabricated pin terminal assembly-fieed not comply with UL 498 if it complies with:
a) Meghanical Assembly, Section 10;
b) Accessibility of live parts, Section,8.5;
c) Livg Parts, Section 14;
d) Pinfterminals, Sectiof 13.3.2; and

e) Spdcings, Section26

of this standafd.

13.3.1.9 Feinale devices (such as appliance couplers, and connectors) that are intended, pr 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.

13.3.1.10 When a 3-wire grounding-type attachment plug or a 2-wire polarized attachment plug is
provided, the attachment plug connections shall comply with Figure 13.2 and the polarity identification of
the flexible cord shall comply with Table 13.3.
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Figure 13.2

Connection to attachment plug

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

CONDUCTOR WITH INSULATION HAVING A
Sooolol GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE 9

GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TOVBE GROUNDED
(IDENTIFIED CONDUCTOR)P

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

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)®

2 In the above illustration, the bradetowhich the green conductor 1S conmected may tave a U=shaped-or a circutar cross section.

b Signifies a conductor identified in accordance with Table 13.3.
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Table 13.3
Polarity identification of flexible cords
. Required combinations
Method of polarity —
identification Wire intended to be grounded® All other wires?®
Colored braid Solid white or gray Solid color other than white or gray
Tracer in braid Solid white or gray braid with no tracer in braid® Solid white or gray braid with a colored tracer in
braid®
Colored tracer in braid of a color other than white | No tracer in braid of solid color other than white
or gray or gray
Colored insulatipn® Solid white or gray Solid color other than white-or'gfay
Light blue® Solid color other than light blue, White, or gray®
Colored separator® White or gray Color other thari white or gray
Tinned conductprs’ Tin or other white metal on all strands of the No tin ok other white metal on the strands of the
conductor conductor
Surface marking® One or more stripes, ridges, or grooves, or a
combination of these on the exterior surface of
the cord
@ A conductor hfiving insulation finished to show a green color with or without one or more straight or helical unbroken yellow
stripes or having a green braid with or without one or more yellow tracers is to be used only as an equipment grounding conductor.

See also 27.4 fq
attachment plug

® Only for Typeq
¢ Only for a corg
4 Only for a corg
€ Only for Types
fOnly for Types|

r the description of an equipment grounding conductor and Figure 13.2 for the connection of cond
s.

C and PD cords.

having no braid on any individual condugtor.

having a jacket that is not integral with"the circuit conductor insulation.
SP-1, SP-2, SPE-1, SPE-2, SPT:1, and SPT-2 cords.

SPT-1 and SPT-2 cords.

ctors to

13.3.1.11 Ty

switch, a temperature control; or both to a table- or floor-supported hair dryer.

13.3.1.12 A

powersupply cord shall not employ conductors smaller than 18 AWG (0.82 mr

Exception: Hé

pe SPT-2, SVT, _or SVTO flexible cord may be used for connecting a pendant-type on-off

2).

n

nr‘l-ellppnrfnrl househaold np,nli;mr‘nc Wpighing less than 1/2 pmmrl (f) 23 kg)}

cluding facial

saunas, curling irons and brushes, manicure and pedicure sets, hair crimping and hair straightening irons,
may employ non-detachable power-supply cords with 20 AWG (0.52 mm?) conductors provided that:

a) The flexible cord is type SPT-1, SP-1, SPE-1 or is a type that is, at minimum, equivalent to these

types;

b) The appliance is not intended for continuous use nor for being indefinitely left "on" in stand-by
mode (initial warm-up period excluded);

c) The appliance is rated 2 amperes or less and does not continuously draw more than 2 amperes
under intended use conditions; and

d) The temperatures on the flexible cord are monitored during the normal temperature test and the
temperatures do not exceed the temperature limit of the flexible cord.
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13.3.1.13 A power supply cord with integral fittings shall comply with the requirements in the Standard
for Cord Sets and Power-Supply Cords, UL 817, except that it is not required to be provided with integral
overcurrent protection.

Exception: A power supply with integral swivel assembly shall comply with the applicable requirements in
this standard and the following requirements in the Standard for Cord Sets and Power-Supply Cords, UL

817:

a) Normal Temperature Test, Section 87, with the temperature rise at swivel contact not more than

30°C;

b) Dielectric Voltage Withstand Test, Section 88, with dielectric voltage applied:

c) Insu

d) Accélerated Aging Tests, Section 90.

13.3.1.14 Hs
supported app
or injury when
mating conne
determined by

13.3.1.15 Ap
disconnection
disconnected

be held securgly in place and shall.not be allowed to rotate. Compliance is determined by th

and 65.7.

13.3.1.16 Af
appliance whi
supported por
stability test of

i) Between two individual conductors of swivel plug and; ij) between condug
plug and metal foil tightly wrapped onto surface of molded-on swivel plug, (ot}
face) and

ii) Between conductors of swivel plug and metal foil tightly wrapped-onto surfg
on swivel plug (other than fitting face);

ation Resistance Test, Section 89; and

nd-supported appliances provided with detachable power supply cords, in
liances likely to be disconnected while under;load, shall not pose a risk of elec
mated or disconnected under any orientation or polarity permitted by the con
ctor shall be held securely in place .and shall not be allowed to rotate. (
the test of 65.4 and 65.5.

pliances provided with a detachable base or stand subject to repeated cg
during normal use shall .néb pose a risk of electric shock, fire or injury w
Linder any orientation or{ polarity permitted by the construction. The mating ¢

pliances provided with a detachable base or stand intended to power a hg

ion of the)appliance is assembled as intended to the base. Compliance is dete
65.8'and 65.9.

tors of swivel
per than fitting

ce of molded-

cluding hand-
tric shock, fire
struction. The
lompliance is

nnection and
hen mated or
bnnector shall
e test of 65.6

nd-supported

ch may bédisconnected from power during normal use shall not tip over when the hand-

rmined by the

13.3.1.17 Locking Teatures provided in accordance with (a) and (b) in the Exception o 13.3.1.2 shall be
formed and assembled to have the strength and rigidity required to resist the abuses to which it is able to
be subjected. Compliance is determined by the test of 65.10.

13.3.1.18 Female contacts and live parts associated with connectors for appliances intended to be
disconnected under load during normal use shall not have exposed contacts or terminals accessible to the

probe in Figure 13.3.

Exception: Exposed contacts or terminals are acceptable if located in a secondary circuit and all of the
following conditions are met:

a) The maximum output voltage (V,.,) does not exceed 42.4 volts peak (30 V).

b) The output current does not exceed 8 amperes under any connection of loading including and
up to short circuit for ac or dc voltages up to 42.2 V peak (30 V,,s).
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Dimensions in millimetres
S2962D
13.3.1.19 A|cord reel shall comply with "special use cord reel" requirements of the Star

Reels, UL 354
13.3.2 Pint

13.3.2.1 WHN
such that no
plug on the pi

13.3.2.2 Wh

Figure 13.3
Probe

@ 10

@25 £ 0,2

erminals

en an appliance jis provided with pin terminals, the construction of the appl

hs in the intended manner.

en an’appliance is provided with pin terminals, a pin guard is required, such th

. For products provided with(cord tag, the cord tag shall not retract into cord re

ive part will.be exposed to unintentional contact both during and after the pla

dard for Cord
el.

ance shall be
cement of the

at:

a)As

raight edge placed in any position, including across and in contact with edg

es of the plug

opening without the plug in place, cannot be made to contact any current-carrying pin.

b) With the plug aligned with the pins and the face of the plug in a plane located perpendicular to
the end or ends of the farthest projecting current-carrying pin, the probe illustrated in Figure 8.1
shall not touch any current-carrying pin while the probe is inserted through any opening with the
appliance in any position.

13.3.2.3 When the pins on the appliance are of American National Standard configuration, the plug used
in 13.3.2.2(b) shall consist of an appliance plug in accordance with the Standard for Wiring Devices —
Dimensional Requirements, ANSI/NEMA WD6.

13.3.2.4 When the pins on the appliance are not of an American National Standard configuration, the
plug used in 13.3.2.2(b) shall be the plug supplied with the appliance — 125 volts, 10 amperes, and 250
volts, 5 amperes.
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13.3.2.5 When an appliance uses three or more pin terminals intended for use with a plug that covers all
the pins, the terminals shall be spaced so that they will not accommodate a flatiron, appliance plug, or cord
connector. These pins shall accommodate the plug required for the particular application.

13.3.2.6 A pin terminal shall be securely and rigidly mounted and shall be prevented from shifting in
position by means other than friction between surfaces.

13.3.2.7 The requirement specified in 13.3.2.6 is intended primarily to provide for the maintenance of
spacings as specified in 26.1.6, and to maintain required spacings between pin terminals. Under this
requirement, consideration is also to be given to the means for locking terminals in position to maintain
tightness.

13.3.2.8 For|a heating appliance, the dimensions of pins and their center-to-center spacings (including
the correspongling spacings of the female contacts of general use plugs that these arrangements of pins
will accommodate) shall be as indicated in Table 13.4.
Table 13.4
Pins
Pin configuration
Type e::d tr:: g of Spacing between
plug centers, Pin diameter, Pjn length,
accommodatgs the
pins Number | Arrangement inch (mm) inch (mm) inch (mm)
Appliance plug rdted for 2 Inline 1/2 (27 5/32 (4.0+0.13) | 9/16 —-5/8 (14.3 -
5 amperes at 25( volts +0.005 15.9)
and for 10 amperes at
125 volts
Flat-iron plug rat¢d for 5 2 In line 1116 (17.5) 3/16 (4.8+0.13) | 3/4-7/8 (19.1 -
amperes at 250 Jolts +0.005 22.2)
and for 10 amperes at
125 volts
Jumbo appliance plug 2 In line 1-1/16 (27.0) 3/16 (4.8+0.13) | 3/4-7/8 (19.1 -
rated for 10 ampgres at +0.005 22.2)
250 volts and for[15
amperes at 125 \Jolts
Reversible plug (for two- 3 Inline 7/8 (22.2) 3/16 (4.8+0.13) | 3/4-7/8 (19.1 -
heat control) ratefd for +0.005 22.2)
10 amperes at 240 volts
and for 15 amperes at
125 volts?
Reversible plug (for two= 3 One pin at each 7/8 (22.2) 3/16 (4.8+0.13) | 3/4-748 (19.1 -
or three-heat corttrety apex-ofan +0-005 22.2)
rated for 10 amperes at equilateral
250 volts and for 15 triangle
amperes at 125 volts®
2 This plug is usually made without a contact in one of the holes.

13.3.2.9 The material on which the pins are mounted, the proximity of any vapor outlet to the terminals,
and the direction of the vapor spray shall be such that water shall be prevented from accumulating at the
terminal.

13.4 Strain relief
13.4.1 Strain relief shall be provided such that stress on a flexible cord will not be transmitted to a

terminal, splice, or internal wiring in the appliance or in a fitting (attachment plug, appliance plug, or similar
component.
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13.4.2 If a knot in a flexible cord serves as strain relief, the surface against which the knot bears or with
which it contacts shall be free of any projection, sharp edge, burr, fin, results in abrasion of the insulation
on the conductors.

13.4.3 Insulating bushings serving as strain relief shall comply with the Standard for Insulating Bushings,
UL 635. Tests specified in this standard (e.g. Strain Relief Test) may still need to be performed to confirm
the combination of the insulating bushing and the supporting part are suitable.

Exception: A bushing that is an integral part of power supply cord and a soft rubber bushing specified in
the Exception to 13.5.5 need not comply with UL 635. Tests specified in this standard (e.g. Strain Relief
Test) need to be performed to confirm the combination of the insulating bushing and the supporting part

are suitable.

13.5 Bushillngs

13.51 Ata
there shall be

smooth, roundled surface against which the cord bears. The bushing or the €quivalent is to p|

from abrasion
be provided if

a) Typ
b) The

c) Con

The heat- ang
application.

13.5.2 Inad
Insulating Bus

Exception: By

13.5.3 If the
smooth round

13.5.4 Cera

boint where a flexible cord passes through an opening in a wall, barfier, or e
a bushing or the equivalent that is substantial, reliably securédyin place, 3

damage; it is not intended for strain-relief or flex-relief purposes. An insulating

e SP-1, SPE-1, SPT-1, SP-2, SPE-2, SPT-2, or othercord lighter than Type HS
wall or barrier is of metal; and

struction is such that the cord might be subjected to strain or motion.

moisture-resistant properties of thé.bushing material shall be that required fo

dition to the requirements:in 13.5.1, Insulating bushings shall comply with th
hings, UL 635.

shings specified in\13.5.5 need not comply with UL 635.

cord hole .is\in wood, porcelain, phenolic composition, or other nonconduct
ed surface‘is’deemed equivalent to a bushing.

separate bushihg/of wood or rubber material (other than in a motor) is not. Vulcanized fiber

Mmic\materials and some molded compositions are acceptable for insulatin

nclosing case,
nd that has a
rotect the cord
bushing shall

J is used;

r the particular

e Standard for

ng material, a

j bushings. A

may be used if

the bushing is no less than 1/16 inch (1.6 mm) thick [with a minus tolerance of 1/64 inch (0.4 mm) for
manufacturing variations] and if it is formed and secured in place so that it will not be affected adversely by
conditions of ordinary moisture.

13.5.5 A separate soft rubber, neoprene, or polyvinyl chloride bushing may be used in the frame of a
motor or in the enclosure of a capacitor physically attached to a motor (but not elsewhere in an appliance)
when:

a) The bushing is not less than 1/16 inch (1.6 mm) thick, with a minus tolerance of 1/64 inch (0.4
mm); and

b) The bushing is located so that it will not be exposed to oil, grease, oily vapor, or other substance
having a harmful effect on the bushing material.


https://ulnorm.com/api/?name=UL 859 2021.pdf

42 UL 859 JULY 14, 2021

Exception: A bushing of any of the materials specified may be used at any point in an appliance if used in
conjunction with a type of cord for which an insulating bushing is not required and if the edges of the hole
in which the bushing is mounted are smooth and free from any burr, fin, or similar abrading surface.

13.5.6 An insulated metal grommet may be used in place of an insulating bushing if the insulating
material used is not less than 1/32 inch (0.8 mm) thick and completely fills the space between the grommet
and the metal in which it is mounted.

13.6 Direct plug-in appliances

13.6.1 With regard to Figure 13.4, the maximum moment, center of gravity, dimensions, and weight of a
direct plug-in appliance shall comply with the requirements specified in (a) — (d). See 13.6.2 and 13.6.3 for
symbol definitions and methods of application:

a) The [quotient of WY/Z shall not exceed 48 ounces (1.36 kg).
b) The quotient of WY/S shall not exceed 48 ounces.
c) The product of WX shall not exceed 80 ounce-inches (0.56 Nem).

d) The weight of an appliance shall not exceed 28 ounces (0.79 kg).
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Figure 13.4

Dimensions of a direct plug-in appliance
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13.6.2 Definitions for the symbols used in 13.6.1 are as follows:

a)Wis
b)Yist

c)Zist

the weight of the appliance.
he distance illustrated in Figure 13.4.

he shorter distance, Z, or Z,, as illustrated in Figure 13.4.

d) S is the shorter distance, S, or S,, as illustrated in Figure 13.4.

e) X is the longer distance, X, or X5, as illustrated in Figure 13.4.

13.6.3 The moment and weight specified in 13.6.1 are to be determined as follows for:

a) An ;Lppliance with an attached cord, the cord is to be cut off at the enclosure or at the strain-

relief

b) An
access

eans if the strain-relief means extends outside the enclosure.

appliance with a directly mounted accessory, the values are to~be measpred with the
pory in place.

¢) An appliance with a mounting tab, the tab is not to be included-in the measurement of linear

dimens
13.6.4 When
mounting tab,

illustrated in F|

Exception: An

ions for the purpose of determining moments.

inserted in a parallel-blade duplex receptacle;xany part of an appliancg, including a
shall not interfere with full insertion of an attachment plug into the adjacent [receptacle as

Qure 13.5.

appliance that renders the adjacent receptacle completely unusable is acceptgble.
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13.6.5 An appliance shall not be provided with a mounting tab unless all the following conditions are met:

a) The appliance is of a type such that semipermanent mounting will not introduce a risk of fire or
electric shock;

b) The

appliance is intended for use on a 15-ampere, 125-volt receptacle;

c) A screw is provided and constructed so as to secure the mounting tab of the appliance to a

paralle

I-blade duplex receptacle that has a center screw, as shown in Figure 13.5;

d) For an appliance without a grounding pin, the mounting tab is constructed so that the appliance
may be mounted to both grounding and nongrounding receptacles; and

e) A m@rking as specified In /2.7 115 provided.

13.6.6 The gnclosure of a direct plug-in appliance shall be capable of being grippedfor rempoval from the

receptacle to which it is connected, and the perimeter of the face section from which the |

shall be no le

than 5/16 inch (7.9 mm) from any point on either blade.

Exception: Fof tab-mounted appliances intended for use with fixed systems, the perimet

section shall

14 Live Pa
14.1 Acurre
14.2 Platedi
a) Whg
b) With
c) If prq

Exception: St
regardless of {

14.3 An unin
from turning g
required value|

t be less than 1/4 inch (6.4 mm) from any point on either blade.

ht-carrying part shall be of silver, copper, a copper alloy, or equivalent material.

ron or steel may be used for a current-carrying part:
se temperature during intended operation is more than 100°C (212°F);
in a motor or associated governor; or

vided in a component inlaccordance with 2.1; but unplated iron or steel shall n

hinless steel and~other corrosion-resistant alloys may be used for current-
emperature.

sulated live-part shall be secured to the base or mounting surface so that it will
r shifting.in position if such motion results in a reduction of spacings below
S,

blades project

br of the face

ot be used.

Carrying parts

be prevented
the minimum

14.4 Friction between surfaces shall not be used as a means to prevent shifting or turning of an

uninsulated liv

15 Reservoi

15.1

e part, but a lock washer applied as intended is acceptable.

rs

subject to dripping if the reservoir does not perform as intended.

If a reservoir is part of an appliance, a live part shall be located or protected so that it will not be

Exception: The requirement need not apply if the reservoir is resistant to corrosion from the liquid intended
for use in it, and the reservoir does not develop cracks as a result of aging.

16

16.1

Internal Wiring

The wiring and connections between parts of an appliance shall be protected or enclosed.
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Exception: A length of flexible cord may be used for external connections between parts of the appliance if
flexibility is essential.

16.2 A wireway shall be smooth and entirely free from sharp edges, burrs, fins, moving part similar
abrading surfaces that might damage the insulation on the conductors.

16.3 A hole in a sheet metal wall through which insulated wires pass shall be provided with a smooth

rounded bush

ing or shall have a smooth, well-rounded surface upon which the wires bear.

16.4 A separate foot switch provided with an appliance shall be connected to the appliance by flexible

cord no lighte

16.5 Insulat
that are accey

a) The
b) Exp
c) Exp,
d) Oth

Exception: In{
criteria specifl

16.6 Interna
Wiring Materi

Exception Nd.

following:
a) The
b) The

c) The
Metho

Exception No

r than Type SJ.

ed internal wiring (including a grounding conductor) shall consist of a typero
table for the application with regard to:

temperature and voltage to which the wiring is likely to be subjected;
osure to oil, grease, or other substances likely to have a harmful effect on the i
psure to moisture; and

br conditions of service to which it is likely to be subjecCted.

ulated internal wiring evaluated as an uninsulated'live part is not required to ¢
ed in (a) — (d).

| wiring composed of insulated condugctors shall comply with the Standard
hl, UL 758.

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

Standard for Thermoset-Insulated Wires and Cables, UL 44;
Standard for Thermoplastic-Insulated Wires and Cables, UL 83;

applicable /L standard(s) for other insulated conductor types specified in Ch
/s and Materials, of the National Electrical Code, ANSI/NFPA 70.

2:Mnsulated conductors for specialty applications (e.g. data processing or co

and located in

r types of wire

nsulation;

omply with the

for Appliance

ith one of the

bpter 3, Wiring

mmunications)

alow-voltage circuit not involving the risk of fire. electric shock or injury to pe

sons need not

comply with UL 758.

16.7 A splice and connection shall be mechanically secure and shall provide effective electrical contact.

16.8 Aluminum conductors, insulated or uninsulated, used as internal wiring, such as for interconnection
between current-carrying parts or as motor windings, shall be terminated at each end by a method
acceptable for the combination of metals involved at the connection point.

16.9 If a wire-binding screw construction or a pressure wire connector is used as a terminating device for
aluminum, it shall be required for use with aluminum under the conditions involved (for example,
temperature, heat cycling, vibration).

16.10 A soldered connection shall be made mechanically secure before being soldered if breaking or
loosening of the connection results in a risk of fire, electric shock, or injury to persons.
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16.11 A wire-binding screw or nut shall be provided with a lock-washer if loosening by vibration permits
shifting of parts thereby reducing spacings, or otherwise results in a risk of fire, electric shock, or injury to
persons. The lock-washer shall be located under the head of a wire-binding screw or under a wire-binding
nut.

16.12 An open-end spade lug shall not be used unless additional means (such as upturned ends on the
tangs of the lug) are provided to hold the lug in place if the wire-binding screw or nut becomes slightly
loosened.

16.13 The means of connecting stranded internal wiring to a wire-binding screw shall be such that loose
strands of wire are prevented from contacting other live parts not always of the same polarity as the wire
and from contacting dead-metal parts. This can be accomplished by using a pressure terminal connector,

a soldering lug

16.14 A spli
between the s

16.15 |Insula
friction tape o
insulation con
to be given to
criteria. Therm

16.16  Quick
conductor mat
be rated for th
instructions of

16.17 Quick
conductors, h{
inch), intended
appliance, shz

Exception: Ot
insertion-withd

16.18 Wire ¢

16.19 Splicin

, a crimped eyelet, or by soldering all strands of the wire together or the equivg

ce shall be provided with insulation equivalent to that of the wires)involy
blice and other metal parts is not permanently maintained.

ion consisting of two layers of friction tape, two layers of thermoplastic tape, g
N top of one layer of rubber tape is acceptable on a splice.~In determining v
Sisting of coated fabric, thermoplastic, or other type of tubing is acceptable, cg
such factors as dielectric properties, heat- and moisturesresistant characteristic
oplastic tape wrapped over a sharp edge shall notdedsed.

connect type wire connectors shall be suitable’for the wire size, type (solid
erial (copper or aluminum) and the numberof conductors terminated. If insula
e voltage and temperature of the intended use. They shall be applied per t
the wire connector manufacturer.

connect terminals, both conneetors and tabs, for use with one or two 22 — 10
ving 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 conneetions in appliances, or for the field termination of con
Il comply with the Standard for Electrical Quick-Connect Terminals, UL 310.

her sizes of quick-connect terminals shall be investigated with respect to o
rawal, temperatute rise, and all tests shall be conducted in accordance with Ul

pnnectors 'shall comply with the Standard for Wire Connectors, UL 486A-486B

g wire connectors shall comply with the Standard for Splicing Wire Connectors

lent.

ed if spacing

r one layer of
hether splice
nsideration is
s, and similar

or stranded),
ed, they shall
he installation

AWG copper
05, and 0.250
ductors to the

rimp pull out,
L 310.

, UL 486C.

16.20 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 Use in Data, Signal, Control and Power Applications, UL 1977.

16.21 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with the Standard for
Insulated Multi-Pole Splicing Wire Connectors, UL 2459.

16.22 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.
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16.23 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:

a) Pin terminals, Section 13.3.2;
b) Live Parts, Section 14;
c¢) Electrical Insulation, Section 18; and

d) Spacings, Section 26

of this standafd. This exception does not apply to protective conductor terminal blocks:

17 Heating [Element

17.1 A hea
mechanical d

ing element shall be supported in a reliable manner andvshall be profected against
hmage and contact with outside objects.

17.2 In dets
sagging, loos

rmining whether a heating element is reliably supported, consideration is {o be given to

bning, and other adverse conditions resulting from continuous heating.

17.3 An apq
wired or contr
stream.

17.4 A shes

liance in which the heating element is designed for operation only in an air s
plled so that the element is capable of operation only when under the cooling ¢

fream shall be
pffect of the air

the applicable

thed element, open-wire heating\element or the like shall be judged under

requirements [of this Standard.

17.5 Insulatgd heating wire shall comply with the Standard for Appliance Wiring Material, UL 758.

17.6 Therm or Thermistor-

Type Devices

stor-type heaters/(g:g. PTC or NTC heaters) shall comply with the Standard f
UL 1434.

18 Electrical Insulation

18.1 GenerTI

18.1.1 An insulating washer, bushing, or similar part that is an integral part of an appliance, and a base
or support for the mounting of a current-carrying part, shall be of a moisture-resistant material that will not
be adversely affected by the temperatures to which it will be subjected under conditions of intended use.
Molded parts shall be constructed so that they will have strength and rigidity to withstand the stresses of
intended service.

18.1.2 Insulating material is to be evaluated with respect to its acceptability for the particular application.
Materials such as mica, some molded compounds, and certain refractory materials are usually acceptable
for use as the sole support of live parts. Other materials that shall not be used for general use, such as
magnesium oxide, may be used if used in conjunction with other insulating materials, or if so located and
protected that the risk of mechanical damage and the absorption of moisture are reduced. When it is
necessary to investigate a material to determine its acceptability, consideration is to be given to its
mechanical strength, insulation resistance, heat-resistant qualities, the degree to which it is enclosed or
protected, and any other features having a bearing on the risk of fire, electric shock, or injury to persons
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involved in conjunction with conditions of service. All these factors are to be considered with respect to
thermal aging. When a polymeric enclosure also serves as an insulating material, or as the direct or
indirect support for any live part, the polymeric material shall comply with the requirements specified in
8.2.1.

18.1.3 In the mounting or supporting of a small fragile insulating part, a screw or other fastening is not to
be so tight as to result in cracking or breaking with expansion and contraction. Such a part shall be slightly
loose.

18.1.4 A small molded part, such as a brush cap, shall be constructed so that it will have the strength

and rigidity to withstand stresses during intended use.

18.1.5 Insulg
“on-off” slide ¢
flammability rg

18.1.6 Insulg
Insulating Tap

18.1.7 Insulg

18.1.8 Insulg

18.1.9 A pripted-wiring board shall comply with the reguirements in the Standard for §

Boards, UL 7
support requir
Equipment Ev,

Exception: A
Standard for A

18.1.10 Unle

for insulating fnaterials in the Standard for Polymeric Materials — Use in Electrical Equipme

UL 746C.

18.2 Film-cg

18.2.1 The

ting material on which the opposite polarity fixed contacts of a hand-held ha
witch are mounted shall have a comparative tracking index (CTI) rating of 2.0
ting of V-1 or better.

ting tape shall comply with the Standard for Polyvinyl Chloride,“Polyethyleng
e, UL 510.

tion sleeving shall comply with the Standard for Coated Electrical Sleeving, UL

tion tubing shall comply with the Standard for ExtrGded Insulating Tubing, UL 2

D6. A printed-wiring board shall be rated(V-1 or better and shall comply w
ements for insulating materials in the_Standard for Polymeric Materials — Us
hluation, UL 746C.

rinted-wiring board containing Class 2 non-safety circuit only is required to cq
rinted-Wiring Boards, UL 796,with flammability rating of HB or better.

ss otherwise specified, the flammability class and temperature rating shall be

ated wire (magnet wire)

lomponent requirements for film coated wire and Class 105 (A) insulation sy

specified.

r dryer power
" better, and a

, and Rubber

1441.
24.
Printed-Wiring

th the direct-
e in Electrical

mply with the

that specified

nt Evaluation,

stems are not

18.2.2 Film coated wire in intimate combination with one or more insulators, or the magnet wire of
induction heating coil, incorporated with an insulation system rated Class 120 (E) or higher, shall comply
with the magnet wire requirements in the Standard for Systems of Insulating Materials — General, UL 1446
and shall have a suitable temperature class.

19 Thermal Insulation
19.1

Combustible thermal and electrically conductive insulation shall not contact an uninsulated live part.

19.2 Mineral wool thermal insulation that contains conductive impurities in the form of slag shall not
come into contact with any uninsulated live part.
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19.3 Thermal insulation shall be rated for the temperature to which it is exposed when tested under the
conditions described in 44.1.1.

20 Overcurrent Protection

20.1
fuse.

If overcurrent conditions are likely to occur, the appliance shall be provided with a circuit breaker or

20.2 Overcurrent protection at not more than 20 amperes shall be provided by means of a circuit breaker
or fuse in the appliance for each general use receptacle circuit and each lampholder circuit in the
appliance, unless the appliance would be correctly connected to a branch circuit rated at 20 amperes or

less.
20.3 The oy

20.4 A fuse
particular apg

ercurrent protection specified in 20.2 shall be of a type rated for branch circuit f

holder or circuit breaker provided as a part of an appliance shall be-of a typ
lication and shall not be accessible from outside the appliancewithout ope

cover. A fuselolder for a plug fuse shall be constructed and installed so that'an uninsulated

than the screy
Exception: TH

20.5 For otH
rather than ro

21 Thermal

211 Ifan a
manner withg
grounded to

specified in th

21.2 Athemrn
Guide, UL 60

22 Lampho

221 Lamph
Lampholders,

v shell will not be exposed to contact by persons removing ar replacing a fuse.
e operating handle of a circuit breaker may project odtside the enclosure.

er than a hand-supported appliance, if the handle of a circuit breaker is ope
ationally or horizontally, the up position of the handle shall be the on position.

Cutoffs (Fusible Links)

ut causing the short circuiting- of live parts and without causing live paf
he enclosure. This determination is to be made in accordance with the tes
e Test of Thermal Cutoffs (Fusible Links), Section 55.

nal cutoff shall comply with the Standard for Thermal-Links — Requirements arj
591.

Iders and Receptacles

plders~and indicating lamps integral with lampholder shall comply with the

protection.

b rated for the
ning a door or
live part other

ated vertically

bpliance is provided with a thermal cutoff, the cutoff shall open the circuit ifn the intended

ts to become
requirements

d Applications

Standard for

UL496. A female screw shell used as a holder for a heating element shall be

pof copper or of

copper alloy and shall be plated with nickel or an equivalent oxidation-resistant metal.

22.2 The circuit conductor of a power supply cord that is intended to be grounded shall have the

following item

s connected to it:

a) The screw shell of an Edison-base lampholder and

b) The terminal or lead of a receptacle intended to be grounded.

Table 13.3 identifies the supply cord conductor intended to be grounded.

22.3 An Edison-base lampholder shall not be used in an appliance rated over 150 volts.
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Exception: An Edison-base lampholder may be used if the construction is such that live parts of the
lampholder and the lamp will not be exposed to contact by persons when the screw shell of the lamp is in
contact with live parts of the lampholder or if used on a three-wire Edison system.

22.4 In determining compliance with the Exception to 22.3, the probe shown in Figure 8.1 shall be used
as described in 8.5.3.

22.5 An Edison-base lampholder in an appliance rated 150 volts or less shall be constructed or installed
so that an uninsulated live part other than the screw shell will not be exposed to contact by a person

removing or replacing a lamp during intended service.

Exception: This requirement is not applicable to an appliance:

a) For
means

b) Tha
applian

226 A15-0
the grounding
that will be gro

22.7 Attachment plug receptacle shall comply with the Standard for Attachment Plugs and

UL 498.

22.8 The fag
project a mini
receptacle-mg
symmetrically

Exception: If t
shall project a

22.9 An app
flexible cord n

2210 When
or receptacles

which it is necessary to dismantle the appliance or remove a cover plate, on
of a tool to remove or replace a lamp or

is permanently and legibly marked to indicate that such relampingis to be
ce disconnected from the supply source.

20-ampere attachment plug receptacle intended for general use in an appliar
type. The grounding contact of the receptacle shall be electrically connected
unded when the appliance is in use.

e of a receptacle that is less than 5/8.inch (15.9 mm) wide or 7/8 inch (22.2 n
mum of 0.015 inch (0.38 mm) and ‘@ maximum of 3/16 inch (4.8 mm) from t
unting surface that is within a rectangle 5/8 inch wide and 7/8 inch long, the re
ocated about the receptacle-contacts.

he mounting surface for'the receptacle is electrically conductive, the face of 1
minimum of 3/32 inch.(2.4 mm).

iance provided _with one or more general use receptacles shall not be eq
bt smaller than*16 AWG (1.3 mm?).

other part by

done with the

ce shall be of
o dead metal

Receptacles,

m) long shall
he part of the
ctangle being

he receptacle

lipped with a

the branch circuit over current protection will be inadequate for any general U
provided as part of an appliance, over current protection for the receptacle

shall be provid

ed-as part of the appliance as follows:

se receptacle

Tr receptacles

a) Not more than 15 amperes for a single receptacle, and

b) Not more than 20 amperes for two or more receptacles (including a single duplex receptacle).

23 Switches

231

23.1.1

General

An appliance having any driven moving part, which by function could cause entrapment of hair,

body parts, clothing or the like, shall be provided with a main on-off switch. Appliances in this group
include, but are not limited to, hair dryers, hair untanglers, and the like.
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23.1.2 A switch, as required in 23.1.1, shall be located so that it can be operated by the user to turn off

the appliance.

23.1.3 A switch shall be acceptable for the particular application and shall have a current and voltage
rating no less than that of the circuit (load) it controls. See 18.1.5 for electrical insulation of slide switch.

23.1.4 Manually operated snap-switches shall comply with one of the following, as applicable:

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

b) Deleted;

c) StandardforGeneral-Use-Snap-Switches- U200

d) Sta

Exception: Sy
transfer switc
another comp

23.1.5 Aclo
train, by elec
shall comply v

a) The

Requifements, UL 60730-1; and the Standard forAutomatic Electrical Controls for K

Simila
b) The

23.1.6 Atim
separable cor

cycles of opefjation, or as a manual control for 5000 cycles of operation, in accordance with t

a) The

Requifements, UL 60730-1; and the Standard for Automatic Electrical Controls for K

Simila
b) The

23.1.7 A ms

ndard for Nonindustrial Photoelectric Switches for Lighting Control, UL 773A«

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

ck-operated switch, in which the switching contacts are’ actuated by a clock-w
rically-wound spring motors, by electric clock-type niotors, or by equivalent
vith one of the following:

Standard for Automatic Electrical Controls for.Household and Similar Use; H

 Use; Part 2: Particular Requirements for Fimers and Time Switches, UL 6073

Standard for Clock-Operated Switches, UL 917.

er or time switch, incorporating. electronic timing circuits or switching circuits,

blications (e.g.
are integral to

brk, by a gear-
arrangements

art 1: General
{ousehold and
D-2-7 or

with or without

tacts, shall comply with thexrequirements for an operating control with Type 1 action for 6000

Standard for Automatic Electrical Controls for Household and Similar Use; H

[ Use; Part 2:'Rarticular Requirements for Timers and Time Switches, UL 6073

Standard,for Solid-State Controls for Appliances, UL 244A.

nually operated, line-connected, single-pole switch for appliance on-off opern

he following:

art 1: General
{ousehold and
D-2-7 or

ation shall not

be connecte

to—theconductor of thepower suppty tordor circuitimtended—to begroumnd

specifies the identification of the power supply cord conductor intended to be grounded.

ed. Table 13.3

23.1.8 A switch that is subjected to a temperature of more than 65°C (149°F) shall be evaluated with

respect to the

temperature limitations of the materials used.

23.1.9 A switch shall be located or protected so that it will not be subjected to mechanical damage during

use.

23.1.10 A switch, as required in 23.1.1, shall have a plainly marked "off" position. The use of a symbol
alone, such as the symbol "O," shall not be used to denote the off position. The switch position marking

need not be a

n integral part of the switch itself.
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Exception: An appliance that is provided with a momentary contact on-off switch that automatically returns
to the off position when the actuator is released is not required to have a marked "off" position.

23.1.11
marked.

A hand-supported hair-drying appliance is not intended to be immersible and shall not be so

23.1.12 A maintained contact switch for a hand-supported hair dryer shall be subjected to a 6,000-cycle
switch endurance test. A momentary contact switch that is likely to be operated several times during each
use of a hand-supported hair dryer, such as the on-off switch, shall be subjected to a 30,000-cycle switch
endurance test. A momentary-contact switch that is not likely to be operated several times during each use
of a hand-supported hair dryer, such as a switch used to provide low-velocity, cool air for setting a curl (a
"cool shot" switch), shall be subjected to 6,000 cycles of the switch endurance test. The tests, when

required, are
General Requ

fo be conducted in accordance with the Standard for Switches for Applian
rements, UL 61058-1.

23.2 Dual-v¢ltage selector

23.21 Thec
setting cannot

pnstruction of the supply circuit voltage selector shall be such that the supply
be changed without the use of a tool (a coin, screwdriver;, or-the like is cons

tool for the punpose of this requirement).

23.2.2 Ifthe
the action of cl

23.2.3 An af

appliance is constructed so that the supply circuitdvoltage selector setting car
nanging the voltage selector setting shall also change the supply circuit voltage

pliance that can be set to different rated\supply circuit voltages shall be pro

statement reqiiired in 74.7(k)(13 — 14).

24 Automat
241

2411 The d
elements it co

Exception: Dis
uninsulated iV
is live is defini

General

¢ Controls and Control Circuits

peration of an automatic control device in an appliance shall disconnect tf
htrols from all ungrounded conductors of the supply circuit.

connection ffom all ungrounded conductors of the supply circuit is not require
e part exposed to unintentional contact when the switch is open, or if the fact
ely apparent.

ces — Part 1:

circuit voltage

dered to be a

be changed,

indication.

ided with the

e element or

) if there is no
that such part

24.1.2 Break

down of a temperature control in a hand-supported hair dryer shall not result i

h a risk of fire,

electric shock,

or injury to persons as determined in accordance with 46.4.2.4 and 46.4.5.3.

A limit control

that operates to interrupt all heater and motor circuits and end the test shall comply with the requirements
specified in Thermal Cutoffs (Fusible Links), Section 21.

24.1.3 The overload and endurance tests of a temperature controller consisting of a temperature sensor
and the associated control circuit for an appliance having a preheat cycle shall be conducted in the
appliance, or under conditions representative of those in the appliance, as described in the Test of
Automatic Controls, Section 54. See 24.2.4.

24.1.4 A temperature controller that controls the duration of a preheat cycle by a timing circuit or by an
equivalent means without using a temperature sensor is considered to be a temperature-regulating control
and shall comply with the overload and endurance requirements specified in the Test of Automatic
Controls, Section 54.
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24.1.5 Auxiliary controls shall be evaluated in accordance with the applicable requirements of this
standard and the parameters in Controls — End Product Test Parameters, Section 25 unless otherwise
specified in this standard. See 24.1.12.

24.1.6 Operating (regulating) controls shall be evaluated in accordance with the applicable component
standard requirements specified in 24.2, if applicable, and the parameters in Controls — End Product Test
Parameters, Section 25, unless otherwise specified in this standard. See 24.1.12.

24.1.7 Electronic operating controls that rely upon software for the normal operation of the end product
where deviation or drift of the control may result in a risk of fire, electric shock, or injury to persons, such as
a speed control unexpectedly changing its output, shall comply with one of the following:

a) Theg'Standard for Tests for Salety-Related Controls Employing Solid-state Deviceg, UL 991; and
the Standard for Software in Programmable Components, UL 1998 or

b) Thg Standard for Automatic Electrical Controls for Household and Similar Use; Hart 1: General
Requitrements, UL 60730-1.

24.1.8 Protgctive (limiting) controls shall be evaluated in accordance-with the applicajle component
standard reqyirements specified in 24.2 and if applicable, the parametgrs in Controls — Engd Product Test
Parameters, $ection 25, unless otherwise specified in this standard.

24.1.9 Electronic protective controls that do not rely upon.software as a protective component shall
comply with ope of the following:

a) The Standard for Tests for Safety-Related Cantrols Employing Solid-State Deviceg, UL 991 or

b) Thg Standard for Automatic Electrical Controls for Household and Similar Use; Hart 1: General
Requifements, UL 60730-1 except the Controls Using Software requirements, Claus¢ H 11.12.

See 25.4.

24110 Ele¢tronic protective controls that rely upon software as a protective component shall comply
with one of the following:

a) Theg Standard for, Tests for Safety-Related Controls Employing Solid-State Deviceg, UL 991; and
the Standard for Seftware in Programmable Components, UL 1998 or

b) Thg Standard for Automatic Electrical Controls for Household and Similar Use; Hart 1: General
Requillements, UL 60730-1.

See 25.4.

24.1.11 If a single malfunction or breakdown of an electronic component, located in electronic operating
control, results in increased risk of injury to persons, such as a loss of OFF control or unexpected
operation, this control shall comply with the applicable requirements specified in 24.1.7 — 24.1.10. See
25.4.

24.1.12 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 (i.e. burn injury), is not required to
comply with the requirements in 24.1.6 — 24.1.11, and is only required to be subjected to the applicable
requirements of this standard.
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24.2 Electromechanical and electronic controls
2421 A temperature control shall comply with one of the following:

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

b) The Standard for Automatic Electrical Controls 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 Temperature Sensing Controls, UL 60730-2-9.

24.2.2 A temperature control as noted in 5.36 installed in a hand-supported hair dryer shall operate at
not more than 8.3°C (15°F) above or below its rated operating temperature. Compliance is determined by

subjecting the
temperatures

2423 Inaw
endurance tes
applicable to |
temperature-li
873. The calib

heater tempefature-limiting controls in UL 873. Compliance with the Standard for Autom

Controls for H
Part 2 standarj

2424 A ter

coefficient (N

comply with:
a) The
Requir
Similar]
Annex

b) The
25 Controls
25.1

25.1.1 Spaci

General

b L L 1ol - 1 (H bl b 1 ) 1 b I b n)
CONroT,a SuD=assSemoTry TCIuamg—the Contron, or tie compirete—apprance 1o
N an air oven.

ax depilatory appliance, an automatic-reset temperature control shalhbe’a cali
ted for at least 6,000 cycles of operation and shall comply withyall other
mit controls in the Standard for Limit Controls, UL 353, or the requirements
miting controls in the Standard for Temperature-Indicating and*-Regulating B
ration requirements shall be as specified for water-heater-limit controls in UL

pusehold and Similar Use, Part 1: General Requirements, UL 60730-1, and/or
0 from the UL 60730 series fulfills the UL 873 requiréments.

hperature sensing positive temperature coefficient (PTC) or a negative

Standard for Automatic Electrical Controls for Household and Similar Use; P
bments, UL 60730-1; and the Standard for Automatic Electrical Controls for H
Use; Part 2: Particular Requirements for Temperature Sensing Controls, UL 6
U or

Standard for Thermistor-Type Devices, UL 1434.

— End Product-Test Parameters

ngs,‘of controls shall comply with the electrical spacing, or clearances 3

e appropriate

brated control
requirements
applicable to
quipment, UL
353 or water-
atic Electrical
he applicable

temperature

C) thermistor, that performs the same function as an operating or protective control shall

art 1: General
ousehold and
0730-2-9 with

nd clearance

nia aftha ol Ao ~aatea]l b Aord oo Aottt ad 1 Qi e Qanti s

26.

distance requik

o $ NS [«
TS OT T CAPHII\JGUIU coRtror-stanaaraas-aetermmeath UPCAUII 9o, oCTuom

25.1.2 Where reference is made to declared deviation and drift, this indicates the manufacturer’s
declaration of the control’s tolerance before and after certain conditioning tests.

25.2 Auxiliary controls

2521

Auxiliary controls shall not introduce a risk of electric shock, fire, or personal injury.

25.2.2 Auxiliary controls shall comply with the requirements of this standard.

Exception: An auxiliary control that complies with a component standard(s) specified in 24.2 is considered
to fulfill this requirement.
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25.3 Electronic Operating controls (regulating controls)

25.3.1 The following test parameters shall be among the items considered when judging the
acceptability of an operating control investigated using the Standard for Automatic Electrical Controls for

Household an

d Similar Use, Part 1: General Requirements, UL 60730-1:

a) Control action Types 1 or 2;

b) Unless otherwise specified this standard, manual and automatic controls shall be tested for
6,000 cycles with under maximum normal load conditions, and 50 cycles under overload

conditions. See Table 54.1;

c) Installation class 2 per the Standard for Electromagnetic compatibility (EMC) — Part 4-5: Testing

and measurement techniques — Surge immunity test, IEC 61000-4-5

d) Forjthe applicable Overvoltage Category, see Table 25.1;

e) For[the applicable Material Group, see Table 25.2;

f) For fhe applicable Pollution Degree, see Table 25.3.

Table 25.1
Overvoltage categories
Appliance Overvoltage category

Intended for fixgd wiring connection 11
Portable and stationary cord-connected 1]
Control located fin low-voltage circuit |
NOTE - Applicgble to low-voltage circuits if a short circuit-between the parts involved may result in operation of th¢ controlled

equipment that

lvould increase the risk of fire or eleétric shock.

Table 25.2
Material group

CTI|PLC value ofdinsulating materials Material group
CT12800 (PLC = 0) I
400:=-€TI <600 (PLC =1) Il
175=CTl < 400 (PLC = 2 or 3) Illa
100 < CTI< 175 (PLC =4) b

for Polymeric M

aterials — Short Term Property Evaluations, UL 746A.

NOTE - PLC stands for Performance Level Category, and CTI stands for Comparative Tracking Index as specified in the Standard
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Table 25.3
Pollution degrees

Appliance Control Microenvironment Pollution degree

No pollution or only dry, nonconductive pollution. The pollution has no influence.
Typically hermetically sealed or encapsulated control without contaminating
influences, or printed wiring boards with a protective coating can achieve this
degree.

Normally, only nonconductive pollution. However, a temporary conductivity
caused by condensation may be expected. Typically indoor appliances for use in 2
household or commercial clean environments achieve this degree.

Conductive pollution, or dry, nonconductive pollution that becomes conductive due
to condensation that is expected. Typically controls located near and may be
adversely affect¢d by motors with graphite or graphite composite brushes, or
outdoor use appliances achieve this degree.

25.3.2 The following test parameters shall be among the items considered when| judging the
acceptability qf an operating control investigated using other than the Standard-for Automatic Electrical
Controls for Hpusehold and Similar Use, Part 1: General Requirements, UL 60730-1:

a) Confrol action Types 1 or 2;

b) Unlg¢ss otherwise specified this standard, manual and automatic controls shall |be tested for
6,000 [cycles with under maximum normal load conditions, and 50 cycles urlder overload
conditipns. See Table 54.1;

c) For the applicable Overvoltage Category, see Table 25.1;
d) For the applicable Material Group, see Table 25.2;

e) For the applicable Pollution Degreeysee Table 25.3.
25.4 Electronic Protective controlslimiting controls)

25.41 An electronic control that>performs a protective function shall comply with the applicable
requirements |n Automatic Controls and Control Circuits, Section 24 while tested using the parameters in
this Section. Examples of protective controls are:

a) A control used4o sense abnormal temperatures of components within the appliance;

b) An interlock function to de-energize a motor, etc.;

C) Temperature proreCIion or the motor aue 10 10CKed rotor, running overioad, 16SS O phase; or

d) Other safety or limit function intended to reduce the risk of electric shock, fire, or injury to
persons.

Exception: An electronic protective control, the failure of which would not increase the risk of fire, electric
shock, or injury to persons, is not required to comply with the requirements in this Section.

25.4.2 The following test parameters shall be among the items considered when judging the
acceptability of an electronic protective control investigated using the Standard for Automatic Electrical
Controls for Household and Similar Use, Part 1: General Requirements, UL 60730-1:

a) Failure-Mode and Effect Analysis (FMEA) or equivalent Risk Analysis method;
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b) Power Supply Voltage Dips, Variation and Interruptions within a temperature range of 10°C
(18°F) and the maximum ambient temperature determined by conducting the Normal Temperature
Test; Section 44;

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

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

e) Electrostatic Discharge Test;

f) Rad

g) Thermal Cycling test shall be conducted at ambient temperatures of 10.0+2¢€ and

ambie

test shall be conducted for 14 days; and

h) Ovgrload shall be conducted based on the maximum declared.ambient temperatu
deternpined by conducting the Normal Temperature Test, Section 44.

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

25.4.3 The test parameters and conditions used in the investigation of the circuit covered
be as specifigd in the Standard for Tests for Safety-Réelated Controls Employing Solid-Stat
991, using thg following test parameters:

a) Wit

operated system becoming permanently inoperative with respect to movement ¢

portior
electri

b) A figld strength of 3 voltsper meter is to be used for the Radiated EMI Test;

c) The

d) The
Humid

io-Frequency Electromagnetic Field Immunity:

1) Immunity to conducted disturbances — When applicable, test level 3 shall be used and

2) Immunity to radiated electromagnetic fields; field strength of 3 V/m shali,be

nt temperature determined by conducting the Normal Temperaturelest; see S

h regard to electrical supervision,of critical components, for attended applia

of the appliance meets.the criteria for trouble indication. For unattendg
cal supervision of criticallcomponents may not rely on trouble indication;

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

used;

the maximum
ection 44. The

re (Tyax) Or as

evaluated as

by 25.4.1 shall
e Devices, UL

nces, a motor
f an exposed
d appliances,

Composite Operational and Cycling Test is to be conducted for 14 days at temperature
extremes of 0°C (32°F) and 70°C (158°F);

e used for the

e) Avi

ration level of 5 g Is to be used for the Vibration lest;

f) The Computational Investigation is not applicable to equipment covered by this standard;

g) For the Demonstrated Method Test, the multiplier for the test acceleration factor is to be 576.30
for intermittent use appliances, or 5763.00 for continuous use appliances. The test acceleration
factor equation is to be based on a 25°C (77°F) use ambient;

h) The Endurance Test is to be conducted concurrently with the Operational Test. The control shall
perform its intended function while being conditioned for 14 days in an ambient air temperature of
60°C (140°F), or 10°C (18°F) greater than the operating temperature of the control, whichever is
higher. During the test, the control is to be operated in a manner representing normal use;

i) Fort

he Electrical Fast Transient Burst Test, test level 1 is to be used; and

j) Conduct a failure-mode and effect analysis (FMEA).
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k) If software is relied upon as part of the protective electronic control, it shall be evaluated as
software Class 1 in accordance with the Standard for Software in Programmable Components, UL

1998.

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

26 Spacings

26.1

26.1.1
limited energ
another as th
voltage involv

26.1.2 Thes
metal that may
(Class 2) circu

26.1.3 Thes
if the:

All uni

General

primary — and separated electrically by insulation or impedance shall be_sps
ugh they were parts of opposite polarity and shall be judged on the basis

pacing between uninsulated live parts of opposite polarity and between such p
be grounded in service is not specified for parts of circuits thatare classified
S.

—

pacing between uninsulated live parts within a limited energy primary circuit is

a) Location and relative arrangement of the parts aré.such that permanent separati

and

b) Limi

26.1.4 Thes
may be contag

26.1.5 With
the componen
line voltage in

26.1.6 Thersg
parts of oppos

pacing between uninsulated live parts of a limited-energy primary circuit and d¢
ted by persons, or that may bécome grounded in service, is as specified in 26.

espect to 26.1.4, an entire component shall be evaluated as live part if any
L is isolated from a live.part by an insulation system or by a spacing that is inad
olved.

shall be a‘spacing of not less than 1/16 inch (1.6 mm) between uninsulate
ite polarity, and between an uninsulated line-voltage part and a dead-metal g

be exposed

contact’by persons during operation of the appliance or that might be gr

uninsulated lije part'is not rigidly supported, or if a movable dead-metal part is in close p

1
uninsulated li

ed-energy circuit meets the abnormal{est requirements specified in 46.6.1 — 46.6.

(Class 2), or
ced from one
bf the highest

arts and dead
s low-voltage

not specified

bn is provided

4

pad metal that
1.6.

Head metal of
equate for the

d line voltage
art that might
bunded. If an
roximity to an

part. the construction shall be such that this minimum spacing will be maintd

ined under all

operating conditions.

Exception: At closed-in points only, such as the screw and washer construction of an insulated terminal
mounted in metal, a spacing of no less than 3/64 inch (1.2 mm) may be used. Within a thermostat, other
than at contacts, the spacing between uninsulated live parts on opposite sides of the contacts shall not be
less than 1/32 inch (0.8 mm) through air and 3/64 inch over surface of insulating material, and the
construction shall be such that the spacings will be permanently maintained.

26.1.7 Aninsulating lining or barrier of fiber or similar material shall be so located or of such material that
it will not be affected adversely by arcing. If the lining or barrier is used instead of an air spacing, the
material shall not be less than 1/32 inch (0.8 mm) thick.

Exception No. 1: The insulating material may be 1/64 inch (0.4 mm) thick if a fiber liner or barrier is used in
conjunction with an air spacing not less than 50 percent of that required for air alone.
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Exception No. 2: Insulating material having a thickness less than that specified may be used if, upon

investigation,

it has been determined to be acceptable for the particular application.

26.2 Spacings on printed wiring boards

26.2.1

As an alternative to the spacing requirements in 26.1.6, a printed wiring board with spacings

between opposite polarity circuits (other than a low-voltage circuit) less than those required is acceptable
provided that the spacings:

a) Are located on a portion of the printed wiring board provided with a conformal coating that
complies with the requirements in the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C, and the dielectric voltage-withstand test described in Section 45;

or

b) Arg located on the load side of a resistor such that a short circuit from.the”lopd side of the

resistdr to the other side of the line does not result in the resistor power dissipation [exceeding the

resistdr wattage rating; or

c) Comply with the spacing requirements in the Standard for Solid=State Controls fpr Appliances,

UL 244A. Compliance with the Standard for Automatic Electrical” Controls for Household and

Simila[ Use, Part 1: General Requirements, UL 60730-1, and/or the applicable Part 2 standard

from tT: UL 60730 Series fulfills these requirements; or

d) Comply with the spacing requirements in the Standard for Insulation Coordination Including

Cleargnces and Creepage Distances for Electrical Equipment, UL 840. The spacing requirements

of UL 840 shall not be used for field wiring terminals’and spacings to a dead metal enclosure.
26.2.2 When conducting evaluations in accordanee* with the requirements in the Standard for Insulation
Coordination [Including Clearances and Creepage Distances for Electrical Equipment,| UL 840, the
following guidelines shall be used:

a) A household appliance is to be-categorized as Overvoltage Category Il. See Table[25.1;

b) The applicable Material Group per Table 25.2;

c¢) Thelpollution degree shall be Pollution Degree 2. See Table 25.3;

d) Any printed-witing board which complies with the requirements in the Standafd for Printed-

Wiring| Boards;~UL 796, shall be determined to provide a Comparative Tracking Indei (CTI) of 100,

and w|

deternrined to provide a CTl of 175.

hen it further complies with the requirements for Direct Support in UL 796 t

hen it shall be

26.2.3 In order to apply Clearance B (controlled overvoltage) clearances, control of overvoltage shall be
achieved by providing an overvoltage device or system as an integral part of the product. This voltage
limiting device or system shall comply with the Standard for Surge Protective Devices, UL 1449.

27 Grounding

27.1 All permanently connected appliances shall have provision for the grounding of all exposed metal
parts that are likely to become energized.

Exception: An appliance provided with a double-insulation system, shall be constructed in accordance with
the Standard for Double Insulation Systems for Use in Electrical Equipment, UL 1097, and is not required
to be grounded.

27.2 An appliance marked as double insulated shall not be provided with a means for grounding.
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27.3
parts and all dead-metal parts within the enclosure that are exposed to contact during

If a grounding means is provided on the appliance, whether required or not, all exposed dead-metal

any servicing

operation and that are likely to become energized shall be reliably connected to the grounding means.

27.4 An equipment grounding conductor of a flexible cord shall comply with all of the followi
a) Finished to show a green color with or without one or more yellow stripes.
b) Conductively connected to:
1) All exposed dead-metal parts that are likely to become energized and

2) All dead-metal parts within the enclosure that are exposed to contact du
servicing and that are likely to become energized.

The gr
remove
be use

bunding conductor shall be connected by means of a screw or other meahs
d during any servicing operation not involving the power supply cord»Solder g
J for securing this conductor.

c) Connected to the fixed grounding member of an attachment plug-ofithe grounding t
Exception: Th
of a portable H
type on circuit.

b grounding contact member of a grounding attachmentplug used on the pow
and-held, hand-quided, or hand-supported appliance may be of the movable,
5 operating at 150 volts or less between any conductor and ground.

28 Motors

28.1 Constrliction
28.1.1 A mo

drive without i

or provided as part of an appliadnce shall be capable of handling the load it
troducing a risk of fire, electric-shock, or injury to persons.

28.1.2 A mofor winding shall be constructed so as to resist the absorption of moisture.

28.1.3 With reference to thelrequirement specified in 28.1.2, film-coated wire is not r
additionally treated to prevent absorption of moisture. Fiber slot liners, cloth coil wrag
moisture-absgrptive matefials shall be provided with impregnation or otherwise treated to prg
absorption.

ng:

ring any user

ot likely to be
lone shall not

ype.

br supply cord
self-restoring

s intended to

pquired to be
, and similar
vent moisture

vents contact

28.1.4 A bruph‘Cap, accessible from outside an enclosure of a portable appliance that prg
with a live pa i
shall be fastened in place so that removal cannot be accomplished by an ordinary too

or to ground,
| used in the

intended manner. Wrenches, pliers, and flat-blade or cross-blade screwdrivers are deemed to be ordinary

tools.
28.2 Brush wear-out

28.2.1 A brush-holder assembly shall be constructed so that when a brush is worn o

ut (no longer

capable of performing its function), the brush, spring, and other parts of the assembly will be retained to

the degree necessary to reduce the likelihood of:
a) Accessible dead-metal parts becoming energized and

b) Live parts becoming accessible.
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28.2.2 With reference to the requirement in 28.2.1, the parts of a brush holder assembly are considered
to be acceptably retained if:

a) The motor is enclosed, independently of the appliance enclosure, to the degree that the brush,
spring, or other parts of the assembly will be contained within the motor enclosure, and no
conductive parts of the motor enclosure are accessible.

b) The appliance has spacings such that parts of the brush holder assembly which can become
free to move will not become live and accessible, nor bridge live parts to accessible metal parts,

and the motor enclosure is not accessible; or

c) Other constructions equivalent to (a) or (b).

2823 Amdg
capable of pe
Overload Tes

28.3 Overlg

28.3.1 Exce
shall incorpo
temperatures

a)Arg

tor control device not having a horsepower rating equivalent to the motor it co
rforming effectively when subjected to an overload test as specified in.the
, Section 56.

ad protection

pt as indicated in 28.3.8, the following appliances in which.a™ hp or smaller
rate thermal or overload protection that prevents the-motor from attain
under any operating conditions:

motely or automatically controlled appliance and

b) A pgrmanently connected, continuous-duty, manually started appliance.

htrols, shall be
Motor Control

motor is used
ng excessive

An impedanceg-protected motor is not required to haye additional thermal or overload protection.

28.3.2 Ana
more than 1 h

28.3.3 Fuse
the largest siz

bpliance intended to be automatically or remotely controlled, and employing a
p, shall incorporate thermal or:evercurrent protection.

5 shall not be used as motor-overload-protective devices unless the motor i
e of fuse that can be.inserted in the fuseholder.

28.3.4 Thernal protection devices integral with the motor shall comply with one of the follo

a) Del

b) Thel

pted;

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

motor rated at

5 protected by

ving:

¢) The Standard for Automatic Electrical Controls for Household and Similar Use,

art 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).

28.3.5
2.

Impedance protection shall comply with the Standard for Impedance Protected Motors, UL 1004-

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

28.3.7 Elect

ronically protected motor circuits shall comply with one of the following:
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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 Software in Programmable Components, UL
1998. If software is relied upon to perform a safety function, it shall be considered software Class 1;

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

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

Exception: Cgrap 6 : S—H6 5 63 otected motor
circuit if there lis no risk of fire, electric shock, or injury to persons during abnormal testingwith the motor
electronic circliit rendered ineffective; compliance with the applicable requirements of this/standard is then
required.

28.3.8 Motors indicated below are not required to comply with the overload protection requirement:
a) Motars that are supplied by Class 2 circuits.
b) Motars rated less than 1 horsepower and

1) Which are manually started;

2) Where the operator is in attendance during,the entire operating cycle;

3) Where malfunction of the motor is evident.

28.3.9 Runnjng overload protection is not required for the following constructions:

a) A mptor that is used for air-handlifig only when the blower or fan impeller is coupled directly to
the mofor shaft or

b) A shaded-pole motor withva 2:1 or smaller ratio between locked-rotor and no-load ¢urrents and a
1 ampgre or smaller différence between no-load and locked-rotor currents.

28.3.10 An gverload-protective device that complies with the National Electrical Code, ANS$I/NFPA 70, is
determined to| comply-with 28.3.1. This overload-protective device shall be responsive to motor current
and rated or det as_specified in Column A of Table 430-72(b) of the NEC. When the rating| of the motor-
running overITad protection determined in accordance with the foregoing does not correspond to a
standard size [orwrating of a fuse, nonadjustable circuit breaker, thermal cutout, thermal relpy, or heating
element of a thermal-trip motor switch, the next higher size, rating, or setting is not prohibited from being
used, and shall not be more than that specified in Column B of Table 430-72(b) of the NEC. For a multi-
speed motor, each winding connection is to be evaluated separately.

28.3.11 The functioning of an overload protective device, whether or not such a device is required, shall
not result in a risk of fire, electric shock, or injury to persons. Overload devices used for running overload
protection, other than those that are inherent in a motor, shall be located in each ungrounded conductor of
a supply system.

28.3.12 Motor-overload protection in which contacts control a relay coil in a motor starter shall comply
with the requirements of 28.3.1.

28.3.13 Fuses used in motor-overload-protective devices shall be configured so that the motor is
investigated with the largest size of fuse that is capable of being inserted in the fuseholder.


https://ulnorm.com/api/?name=UL 859 2021.pdf

JULY 14, 2021 UL 859 65

28.4 Insulation systems

28.4.1 Class A insulation systems shall consist of a combination of magnet wire and major component
insulation materials evaluated and found to operate as intended in its end use. Thermoset materials and
materials specified in Table 28.1 at the thicknesses specified are permitted to be used without further
evaluation.

Table 28.1
Primary Class A insulating materials and minimum thicknesses
Minimum thickness

Waterial Thch tmm)
Vulcanized fibe 0.028 (0.711)
Polyethylene tefephthalate film 0.007 (0.018)
Cambric 0.028 0.711)
Treated cloth 0.028 0.711)
Electrical grade|paper 0.028 (0.711)
Mica 0.006 (0.1p)
Aramid paper 0.010 (0.2p)

28.4.2 For
indicated in T|
(treated cloth

Is than those
not polymeric

Class A insulation systems employing other. ‘materials or thinner materig
pble 28.1 or a combination of materials, the, materials, whether polymeric or|
for example), shall comply with the requifements in 28.4.3.

28.4.3 A polymeric material employed in a Class’105 (A) insulation system that isolate{
from dead metal parts shall be unfilled ~or" glass-reinforced nylon, polycarbonate,

5 the windings
polybutylene

terephthalate
index for eleq
Motors emplo

polyethylene terephthalate, phenolic or acetal, and shall have a relative or g
trical properties of 105°C-(221°F) minimum. Leads shall be rated 90°C (194
ying thermoplastic matefials shall be subjected to the tests in Thermoplastic M

eneric thermal
1°F) minimum.
otor Insulation

Systems, Sedtion 66.

Exception No
the requirems

1: Other polymeric materials used in a Class 105 (A) insulation system shall comply with
nts for Thermal Aging, 66.4.

Exception No|
circuit, shall ¢

2: Class (105) A DC motor located in limited energy primary circuit (See 5.
bmply-Wwith the applicable requirements in this standard.

30) or Class 2

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

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

Exception: Class (105) A DC motor located in limited energy primary circuit (See 5.30) or Class 2 circuit,
shall comply with the applicable requirements in this standard.

29 Transformers

29.1 General-purpose transformers shall comply with the Standard for Low Voltage Transformers — Part
1: General Requirements, UL 5085-1 and the Standard for Low Voltage Transformers — Part 2: General
Purpose Transformers, UL 5085-2
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Exception: A transformer that complies with the Standard for Transformers and Motor Transformers for
Use in Audio-, Radio-, and Television-Type Appliances, UL 1411, and that is used in a circuit involving an
audio or video component, meets the intent of this requirement.

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

2 and Class 3

Transformers, UL 5085-3.

30 Batteries and Battery Chargers

30.1

cells in the Standard for Lithium Batteries, UL 1642.

A lithium ion (Li-On) single cell battery shall comply with the requirements for secondary lithium

30.2 Rechar
construction a

30.3 Rechar
construction a
cells or battery

30.4 Primary
and of 2.4 are

30.5 AClass

a) The [Standard for Class 2 Power Units, UL 1310 or
b) The|Standard for Information Technology Equipment — Safety — Part 1: General R
UL 60950-1 with an output marked "Class 2".

31 Capacitors

31.1 A capagitor provided as a part of a capacitor motor and a capacitor connected across

as a capacito
enclosure or g
of flame or m
providing stre

jeable nickel cadmium (Ni-Cad) cells and battery packs shall comply with {
nd performance requirements of this standard.

jeable nickel metal-hydride (Ni-MH) battery cells and packs shall-Comply with
hd performance requirements of this standard, or the applicable.requirements
packs in the Standard for Household and Commercial Batteries, UL 2054.

batteries (non-rechargeable) that comply with the requirements of the relevan
considered to fulfill the requirements of this standard.

2 battery charger shall comply with one of the following:

I for radio-interference elimination or power-factor correction, shall be hou
ontainer that,shall protect the plates against mechanical damage and preven
blten material resulting from malfunction of the capacitor. The container sha
ngth and-protection not less than that of uncoated steel having a thickness

he applicable

he applicable
for secondary

I UL Standard

equirements,

the line, such
sed within an
the emission
Il be of metal
of 0.020 inch

(0.51 mm). SH
starting or running. capacitor shall comply with the Standard for Capacitors, UL 810. The dcross the line
capacitor shall cemply with the applicable requirements in the Standard for Fixed Capacitprs for Use in
Electronic Equipment — Part 14: Sectional Specification: Fixed Capacitors for Electromagnetic Interference
Suppression and Connection to the Supply Mains, UL 60384-14.

eet metal having a thickness less than 0.026 inch (0.66 mm) shall not be US{d. The motor

Exception: The individual container of a capacitor may be of sheet metal less than 0.020 inch thick or may
be of material other than metal if the capacitor is mounted in an enclosure that houses other parts of the
appliance and provided that such housing is acceptable for the enclosure of live parts.

31.2 If a capacitor that is not a part of a capacitor motor or a capacitor-start motor is connected in an
appliance that is intended to be automatically or remotely-controlled so that malfunction or breakdown of
the capacitor would result in a risk of fire, electric shock, or injury to persons, thermal or overcurrent
protection shall be provided in the appliance to reduce such a risk.

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

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

31.5 Under both normal and abnormal conditions of use, a capacitor employing a liquid dielectric
medium more combustible than askarel shall not cause a risk of electric shock or fire and shall be
protected against expulsion of the dielectric medium.

32 Light Sdurces and Associated Components

32.1 Lighting ballasts shall comply with the Standard for Fluorescent-Lamp Ballasts, UL 935, or the
Standard for High-Intensity Discharge Lamp Ballasts, UL 1029. Ballasts forming-part of a|luminaire that
complies with|an appropriate luminaire standard are considered to fulfill this requirement.

Exception: Ballasts for other light sources shall comply with the apprépriate standard(s)|and need not
comply with YL 935 or UL 1029.

32.2 Light ¢gmitting diode (LED) light sources shall comply with the Standard for Light Emitting Diode
(LED) Equipment For Use In Lighting Products, UL 8750. LED light sources forming part|of a luminaire
that complies|with an appropriate luminaire standard are considered to fulfill this requirement.

Exception: Inflividual LED light sources intended foriindicating purposes only, need not comply with UL
8750.

33 lonizatign Circuits
33.1  Groomjng appliances which employ ionization technology shall comply with 33.2 and B3.3.

33.2 The high voltage power supply used in the ionizer shall be evaluated to the applicable construction
and componeint requirements for power supplies contained in the Standard for Electrostati¢ Air Cleaners,
UL 867. The fpllowing perfarmance tests of UL 867 shall be considered:

a) Output Test;

b) Tenperature Test;

c) Dielectric Voltage Withstand Test — High Voltage Transformer Core;
d) Dielectric Voltage Withstand Test — Induced Energy, (for linear-type transformer only);
e) Abnormal Operations Test — Component Short- And Open-Circuit Test; and

f) High Voltage Insulating Materials Arcing Test.
33.3 The high voltage pins (electrodes) of ionizer shall not be accessible per 8.5.

33.4 A grooming appliance employing ionization circuitry shall not produce a concentration of ozone
exceeding 0.05 parts per million by volume when tested as described in Ozone Test, Section 67.
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33A Button or Coin Cell Batteries of Lithium Technologies

33A.1 To reduce the risk of injury due to battery ingestion by small children, the battery compartment of
an appliance or any accessory, such as a wireless control, incorporating one or more coin cell batteries of
lithium technologies shall comply with the Standard for Products Incorporating Button or Coin Cell
Batteries of Lithium Technologies, UL 4200A, if the appliance or any accessory is intended for use with
one or more single cell batteries having a diameter of 1.25 inches (32 mm) maximum with a diameter
greater than its height.

Exception: Not applicable to appliances and accessories intended for fixed installation at a height no less

than 4 feet (1.2 m) from floor.

PERFORMAN
34 General

341 The tes|

Exception: So

34.2 A simu
approximately|
Pieces of bladg
devices are to

34.3 Where\
the cloth is to
(approximately
means that fo
(for any squar

34.4 For the
has two differe
control operat
operate in the

34.5 WhereV
consist of a la

CE

ks described in Sections 38 — 46 shall be conducted in that order onthe same s
me tests on hand-supported hair dryers will require more than one sample.

ated head used for temperature testing is to consist of a foamed plas
21-1/2 inches (546 mm) in circumference, closely'wrapped with two layers o
k (exposed and developed) cellulose acetate photographic film to represer
be attached to the top and sides.

be bleached cheesecloth 36 inches (914 mm) wide, running 14 — 15 yards pe
28 — 30 m/kg mass), and having what is known in the trade as a "count of 3
any square inch there are 32 threads in one direction and 28 threads in the ¢
b centimeter there are 13 threads in one direction and 11 threads in the other d

nt temperature limiting controls is the control that is intended to operate befo
es. The second eontrol, termed the backup temperature limiting control, i
event of malfunction of the primary control.

er a hardwood surface is specified in connection with a test, the hardwood
er oftongue-and-groove oak flooring mounted on two layers of nominal 3/4 i

plywood. The

oak flooring is to be nominally 3/4 inch thick [actual size 3/4 by 2-1/4 inch

amples.

tic wig form,
cheesecloth.
t hair-holding

er cheesecloth is specified in connection with either a temperature test or an abnormal test,

I pound mass
P x 28," which
ther direction
rection).

purpose of these requirements, a primary temperature limiting control in an appliance that

re the second

5 intended to

surface is to
ch (19.1 mm)
19.1 by 57.2

mm)]. The ass
35 Strength

35.1

mbty istorestomaconcrete ftoororamequivatent onresitient ftoor during th

of Enclosure Test

test.

A 5-pound (22.2-N) force shall be applied by means of the flat end of a circular steel rod that is 1/4

inch (6.4 mm) in diameter and 5 inches (127 mm) long for 1 minute to any part of the area described in
8.5.8. The rod is to be vertical, and the appliance may be oriented in any position relative to the rod before
the force is applied. The results are acceptable if:

a) During the test, the rod does not contact an uninsulated live part; and

b) After the test, the construction is in compliance with 8.5.3, 8.5.4, and 26.1.6.



https://ulnorm.com/api/?name=UL 859 2021.pdf

JULY 14, 2021 UL 859 69

35.2 With reference to 35.1, the test is to be conducted on a guard such as a screen, which is located
under an opening in an enclosure, through the opening in the enclosure only if the following conditions are
met:

a) The guard is:
1) Metal or other electrically conductive material,
2) Accessible to user contact as determined in accordance with 8.5.4, and
3) Accessible to the rod; or

b) The guard is:

1) Electrically nonconductive material,
2) Accessible to user contact as determined in accordance with 8.5.4,

3) Accessible to the rod, and

w

4) Required for compliance with the accessibility requirements' specified in 8.5.3
36 Tip-Over Test

36.1 Three pamples of an appliance as described in 9.2.1\shall be tested and each sample is to be
tested three {imes. Each sample of the appliance is to be\placed on a horizontal surfac¢ of laminated
thermosettingl counter-top-type material. The appliances'are to be oriented in a position that is likely to
occur during intended use, and are to contain whatever-combination of separable compongnts and liquid
that results in|the most adverse condition for this test:

36.2 For an|appliance with a capacity of 32\fluid ounces (947 mL) or less, the sample if to be tilted to
determine its [critical angle of balance (theangle at which the sample will tip over due only|to the force of
gravity). The flesults are acceptable if one of the following occurs:

a) The critical angle of balanhce is 45 degrees or greater or

b) The lid, if provided{ remains in place and the amount of liquid emitted during the first 5 seconds
from the appliance during tip over is no more than 5 fluid ounces (148 mL).

Exception: Al appliance having a reservoir with a capacity of 5 fluid ounces or less need noflbe tested.

36.3 For an|appliance with a capacity of greater than 32 fluid ounces (947 mL), the sample is to be
tipped over. The results are acceptable if the lid remains in place.

37 Stability Test

37.1 In accordance with 11.1, an appliance shall be placed on a supporting surface that is inclined at a
10-degree angle from the horizontal. The appliance is to be turned to the position most likely to cause
tipping. Any adjustable or movable part that will affect the location of the center of gravity of the appliance
is to be placed in the position most likely to contribute to tipping. If the appliance is on castors, blocks are
to be placed in front of them to prevent the appliance from moving down the incline. The results are
acceptable if the appliance remains stable on the tilted surface.

37.2 An appliance of the type specified in 9.2.1 shall be placed on a plane inclined at an angle of 15
degrees to the horizontal. The appliance shall be positioned and loaded with whatever combination of
separable components (strainers, cups, and similar parts) and liquid that results in the maximum tendency


https://ulnorm.com/api/?name=UL 859 2021.pdf

70

UL 859

JULY 14, 2021

to overturn under conditions of intended use. The appliance shall be prevented from sliding on the inclined
surface. The result is acceptable if the appliance does not overturn as a result of this test.

38 Leakage

38.1
accordance wi

Current Test

th 38.3 — 38.7, shall be no more than:

The leakage current of a cord-connected portable, stationary, or fixed appliance, when tested in

a) 0.5 milliampere for an ungrounded (two wire) portable, stationary, or fixed appliance;

b) 0.5 milliampere for a grounded (three wire) portable appliance; and

38.2 Leakag
between expo

38.3 All expq
these surface

where simultaneously accessible. Parts are considered to be expesed surfaces unless g
reduces the risk of electric shock as defined in 8.5,4£-)8.5.6. Surfaces are cofsidered to be

enclosure that]
simultaneousl|
same time. T
present a risk

38.4 If a corf

current refers to all currents, including capacitively-coupled currents thatymay
ed conductive surfaces of an appliance and ground or other exposed condu
of an appliance.

psed conductive surfaces are to be tested for leakage current.”The leakage
b are to be measured to the grounded supply conductor individually as well

accessible when they can be readily contacted by one or both hands of a
hese measurements do not apply to terminals:operating at voltages cong
bf electric shock.

leakage curre
the surface. \/\:[here the surface is less than 10.by 20 centimeters, the metal foil is to be the

the surface. T

38.5 The me
instrument is
numerical vall

have all the atfributes of the defined instrument.

a) The
0.15m

b) The

ductive surface other than metal is used for the enclosure or part of the ¢
t is to be measured using a metal foilkhaving an area of 10 by 20 centimeters i

e metal foil is not to remain in place long enough to affect the temperature of t

asurement circuit for leakage current is to be as shown in Figure 38.1. The
Hescribed in (a) — (d). The meter used for a measurement need only indic
e for a particular,measurement as would the defined instrument. The meter

meter is {o frave an input impedance of a 1,500-ohm resistor shunted by a @
crofarads,

be conveyed
ctive surfaces

currents from
bs collectively
uarded by an

person at the
idered not to

nclosure, the
n contact with
same size as
he appliance.

measurement
ate the same
sed need not

apacitance of

meteris to indicate 1.11 times the average of the full wave rectified composit

the vol

age across the resistor or current through the resistor.

T waveform of

c) Over a frequency range of 0 — 100 kilohertz the measurement circuitry is to have a frequency
response (ratio of indicated-to-actual value of current) equal to the ratio of the impedance of a
1,500-ohm resistor shunted by a 0.15-microfarad capacitor to 1,500 ohms. At an indication of 0.5 or
0.75 milliampere, the measurement is to have an error of no more than 5 percent.

d) Unless the meter is being used to measure leakage from one part of an appliance to another, the
meter is to be connected between an accessible part and the grounded supply conductor.
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Figure 38.1

Leakage current measurement circuits
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A — Probe with shielded lead.

B — Separated ar]d used as a clip when measuring currents from one part of the*device to another.
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38.6 A sample of the appliance is to be tested for leakage current starting with the as-received condition,
but with its grounding conductor, if any, open at the attachment plug (open at receptacle as shown in
Figure 38.1). The as-received condition is without prior energization, other than that which may have
occurred as part of the production-line testing. The supply voltage is to be adjusted to 120 or 240 volts
depending on the rating. Thermostats are to be closed. The test sequence, with reference to the

measuring circuit (Figure 38.1) is to be as follows:

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

b) Switch S1 is then to be closed, energizing the appliance, and within 5 seconds, the leakage

current

is to be measured using both paositions of switch S2_and with the appliance o

perated at the

maxim

c) Leakage current is to be monitored until thermal stabilization under’the m

conditi
considg
thermoj
does c
be ma
monito

d) If th
leakag
is turng

38.7 Normal
in 38.6, withol

tests may be ipterrupted for the purpose of conducting other nondestructive tests.

39 Leakage

39.1 A cord
38.1 following
32 £2°C (89.6

39.2 To dete
been preheatq
humidity, and

Im heat setting of controls.

bns. Both positions of switch S2 are to be used. The equivalent of.thermal §
bred to be obtained as in the normal temperature test. If ahy-temperat
stat does not cycle at the maximum setting, the setting is to be lowered until t
cle before the final measurements at thermal stabilization are’ taken. Measur
e with the thermostat, if any, open and closed. Upon(evidence of stabiliz
[ing periods may be increased.

e appliance uses a single pole switch or a thermostat with an off position,
b current is to continue until the leakage currentstabilizes or decreases after
d off. Both positions of switch S2 are to be used.

y a sample will be carried through the.complete leakage current test program
t interruption for other tests. With the-Concurrence of those concerned, the le

Current Test Following Humidity Conditioning

connected appliancé.shall comply with the requirements for leakage currer
exposure for 48 hours to air having a relative humidity of 88 +2 percent at a t
+3.6°F).

‘mine compliance with the requirement specified in 39.1, a sample of the appl
d to a‘temperature just above 34°C (93.2°F) is to be contained in a chamber u

aximum heat
stabilization is
Lre-regulating
he thermostat
ements are to
ing readings,

monitoring of
the appliance

as described

bkage current

t specified in

bmperature of

ance that has
nder the time,

femperature conditions specified. Following the conditioning, while still in the

sample is to k

e\tested unenergized as described in 38.6(a). The sample, either in or imn)

chamber, the
ediately after

removal from the chamber, is to be energized and tested as described in 38.6 (b) and (c). The test is to be
discontinued when the leakage current stabilizes or decreases.

40

Immersion Protection Trip Time Measurement Test

40.1 As-received hair dryers

40.11

Samples of hair dryers that are provided with an immersion protection shall be subjected to the

tests described in 40.1.2 — 40.1.7. The results are acceptable if the immersion protection trips, causing the
flow of current to ground to cease within the time interval, T, when the current to ground, |, is within the
range of 6 — 264 milliamperes, in accordance with the relationship:



https://ulnorm.com/api/?name=UL 859 2021.pdf

JULY 14, 2021 UL 859 73

}l 43

in which:
T is the interval in seconds and

I is the current to ground in milliamperes rms.

40.1.2 Three samples are to be tested individually while connected to their rated source of supply as
described in 44.1.13, and then connected to a voltage equal to 85 percent of the rated voltage The tests
are to be condueted—with—thethait wycl aalllplco ivariots uunngwauw TS \|||\,|uuu|y the—grientation that

results in the most unfavorable condition of use) with the:

a) Hair dryer switch in the off position,
b) Haif dryer switch in the on position,

c) Hegt/speed switches in the most disadvantageous settings, and

d) Appliance plug inserted in one position into the supply{eircuit receptacle and|then with the
polarity reversed.

Exception: Tgsting at 85 percent of rated voltage is not tequired if the investigation of the immersion
detection indigated it will function as intended at 85 percent of rated voltage.

40.1.3 Each sample is to be placed at the bottom of an empty, isolated, conductive metal tub of a
convenient sigze. The tub is to be equipped suchithat it can be filled from beneath at a rat¢ of no greater
than 5 inchep (127 mm) of water per hourcThe tub is to be connected to earth groynd through a
noninductive p00-ohm resistor. As the tub is filled, the leakage current is to be continually measured and a
trace of the clirrent flow as a function of time is to be obtained. The water flow is to be stopped when the
leakage current reaches 6 milliamperesjor the immersion detection functions, whichever odcurs first. One
minute after the immersion detection has tripped and without changing any of the test condlitions, a user-
resettable IDCI is to be reset and:the current value and tripping time measurements are t¢ be repeated.
The results are acceptable if ih gach immersion the immersion detection trips at a current:

nt relationship
t flow exceeds
iction trips, the

flow of current to ground is to cease.

40.1.4 The isolated tub described in 40.1.3 is to be filled with 12 inches (305 mm) of water. Three
samples are to be dropped into the water such that different surfaces of the samples strike the water first.
The leakage current is to be continuously measured and a trace of the current flow as a function of time is
to be obtained.

40.1.5 The tests described in 40.1.2 — 40.1.4 are to be conducted two separate times using water with a
resistivity of 200 ohm-cm and 20,000 ohm-cm as described in 40.1.7.

40.1.6 A typical test arrangement for the test described in 40.1.3 is shown in Figure 40.1. In the
arrangement, the pump is connected to a source of supply of variable voltage so that the water flow rate
may be regulated. The tubing that connects the holding tank to the pump and the pump to the conductive
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tank is nonmetallic flexible tubing (such as aquarium air hose) and is of such length that it extends to the
bottom of the conductive tub so that the water fills the tub from below.

Figure 40.1

Immersion detection trip test arrangement
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40.1.7 The Water resistivities specified in 40.1.5 are to be obtained by the addition of sodium chloride
(common tablg¢ salt) to distilled-water or tap water. The water temperature is to be 20 — 40°C (68 — 104°F).

40.2 Conditioned hairdryers

40.2.1 The nequirements specified in 40.1.2 — 40.1.7 are to be applied to samples of a hair dryer
provided with @an immersion detection that have been subjected to one of the following tests (each test is to
be conducted):

a) Drape test, 46.2.1 — 46.2.3;

b) Restricted air inlet test, 46.4.2.1 —46.4.2.4;

c) Restricted air outlet test, 46.4.3.1 —46.4.3.3;

d) Floor drop test, 46.4.4.1 and 46.4.4.2;

e) Motor slowdown test, 46.4.6.1 and 46.4.6.13; and

f) Short circuit and stall tests, 46.6.1 — 46.6.4.

40.2.2 The tests on the conditioned samples are to be conducted using the on-off switch position, the
heat-speed selector switch(es) position(s), the supply circuit voltage and polarity, the water resistivity, and
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the like as specified in 40.1.2 and 40.1.5, that resulted in the highest leakage current and longest
immersion detection trip time determined in accordance with 40.1.3. The results are acceptable if the

immersion de

a) Les

tection trips at a current:

s than 6 milliamperes or

b) Greater than 6 milliamperes in a period of time to comply with the time and current relationship
specified in 40.1.1. The period of time is to be measured from the moment the current flow exceeds
6 milliamperes to the moment the current ceases to flow. When the immersion detection trips, the
flow of current to ground is to cease.

41 Dew Poi

nt Humidity Test

411 Three
temperature g
relative humig
exceed 1 mi
receptacles @
position. The

the IDCls do ot trip while in the chamber.

42 Conduct

42.1

General

samples of a hair dryer provided with an IDCI are to be conditioned in'a
f5 +2°C (41 £3.6°F) for at least 4 hours and then transferred to a humidity,cha
ity of 86 +2 percent at a temperature of 32 +2°C (89.6 +3.6°F). The transfe
nute. The samples are to be energized by the insertion of their,-attachm
f the voltage specified in 44.1.13. The on-off switch of the hair’dryer is td
samples are to remain in the humidity chamber for 15 minutes."The results ar

ive Coating Test

4211 A h
conditioned
described in
least three p
the intake op
wire) to the s
and then agai

42.1.2 After
number of cy
electrical con
grille, or simil
be considereq
each impact t

]

ir dryer that is provided with a conductive coating for use as an IDCI s
s described in 42.2.1 — 42.5.1 andithen subjected to the mechanical e
2.1.2. Five separate samples are to‘be used for each conditioning. The resi
nts on the interior of the enclosures (typically a point near the exhaust openin
ning, and a point that is the longest distance away from the point of connectio
nsor wire termination is to.be determined before the conditioning begins, afte
h after the mechanical ehdurance test.

conditioning, all samples are to be subjected to 150 cycles of mechanical en
Cles less than 150-that results in the hair dryer becoming inoperable due to b
ection or component or a mechanical breakdown. Detachment of the exhaust
r failure ef’mechanical parts that do not result in the hair dryer becoming inope
to be.the end of the test. It is usually necessary to examine and energize the

chamber at a
mber having a
time is not to
ent plugs into
be in the off
b acceptable if

nsor shall be
ndurance test
stance from at
0, a point near
h of the sensor
r conditioning,

Hurance or the
reakage of an
grille or intake
rable shall not
samples after

b determine if the hair dryer has become inoperable. The samples are to be atfached to a 45-

wood block as

inch (1.14-m)

long“cord positioned 38 inches (0.97 m) from the vertical plane of a Maple

shown in Figure 42—t withrpointsA—and B the samehorizontat ptame—T e samptesare to be allowed

initially to drop and then to swing in an arc onto the vertical surface of th

e maple block. The resistance of

each sample is to be determined again between the same points previously used and compared to the first
three values of resistance. The results are acceptable if:

a) The resistance of the samples does not increase to a value in excess of 50 percent of that
determined to be the maximum value that will cause the IDCI to trip (The maximum resistance
resulting in the threshold trip current flow for the IDCI is usually determined in a separate

investi

gation of IDCls) and

b) There is no visible cracking, flaking, peeling, wrinkling, blistering, or similar deterioration of the
conductive coating.
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Figure 42.1

Mechanical endurance test arrangement
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42.2 Thermal cycling

42.2.1 Five qamples are to be conditioned for:

a) Ong hour at 18.0 — 20.0°C (32.4 — 36.0°F) higher than the maximum measurdd normal-use
temperature of the coating determined in accordance with 44.5, but no less than 83°C (185°F) in
any casge, followed by

b) Onelhour at 23,0°+2.0°C (73.4 £3.6°F) and a relative humidity of 50 +5 percent, followed by

¢) Onelhouratminus 29.0 £2.0°C (minus 20.2 £3.6°F), followed by

d) Onelhour at 23 0 +2 0°C (73.4 +3 6°F) and a relative humidity of 50 +5 percent, followed by

e) The steps outlined in (a) — (d) repeated two more times.

42.3 Limited thermal aging

42.3.1 Five samples are to be conditioned for 300 hours at the oven temperature determined from the
respective temperature index line in Figure 42.2, in which the temperature index T is the measured normal
operating temperature of the coating determined in accordance with 44.5, but no less than 60°C (140°F). If
agreeable to all concerned, a longer time at a correspondingly lower temperature may be used as
determined in accordance with Figure 42.2. After the conditioning, the samples are to be brought to and
tested at a room ambient temperature of 23.0 £2.0°C (73.4 +£3.6°F).
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Figure 42.2

Conditioning time versus oven temperature for temperature index of conductive coatings
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42.4 Short term aging

42.41

Five samples are to be conditioned for 56 days at 18.0 — 20.0°C (32.4 — 36.0°F) higher than the

maximum measured normal use temperature of the coating determined in accordance with 44.5, but no
less than 85°C (185°F) in any case.

42.5 Humidity conditioning

42.51
humidity of 90

43 PowerlIn

43.1 The po
range of 75 —
be within the i

43.2 With re
and volts will b

43.3 The po
under full-load
switches or th
having a preh
preheat cycle,
to determine ¢

Exception: Th
element shall

15 percent.

Five samples are to be conditioned for 56 days at 35.0 +2.0°C (95.0 £3.6°F) and a relative

er input to an appliance marked with a rating of 50 watts or less shall be withi
10 percent of that rating. If the marked rating is greater than 50 watts, the poy
clusive range of 90 — 110 percent of that rating.

spect to 43.1, the wattage of an appliance marked with its electfical rating on)
e assumed to be the product of those two values.

h the inclusive
ver input shall

ly in amperes

ver input to the appliance is to be measured with_the appliance at operating temperature

conditions, and while connected to a circuit of a voltage in accordance with 44
b equivalent, if provided, are to be set to give the'maximum power input. For
pat cycle of operation as defined in 5.33, the*maximum input value measur
with the appliance at room temperature at(the beginning of the measurement
pmpliance with the requirement specified in 43.1.

e power input of an appliance that'uses a positive temperature coefficient
be measured 1 minute after it has become energized.

44 Normal Temperature Test

441 All app

4411 An ag
at any time du

Exception: An

liances

pliance tested.under the conditions described in this test shall not attain tem
[ing the test-greater than those indicated in Table 44.1.

initial peak temperature transient or the peak temperatures measured during [

.1.13. Control
an appliance
ed during the
is to be used

PTC) heating

berature rises

reheat cycles

not exceeding|

the)temperature rise values specified in Table 44.1 by more than 20 percent a

[le acceptable.

If temperature excursions exceed the temperature rise values in Table 44.1 by more than 20 percent, the
equivalent continuous normal use temperature is to be determined as described in 44.1.22. The equivalent
continuous normal use temperature rises shall not exceed the values specified in Table 44.1.
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Table 44.1
Maximum temperature rises

Materials and component parts °Cc (°F)
A. MOTORS
1. Class 105 insulation systems on coil windings of DC and universal motors
a. In open motors:
Thermocouple method 65° (1172)
Resistance method 75° (135%)
b. In totally enclosed motors:
Thermocouple method 70° (1269)
Resigtance method 807 (1443)
2. Class 104 insulation systems on coil windings of AC motors having a frame diameter® of
7 inches (17]8 mm) of less (not including universal motors)
a. In open motors (thermocouple or resistance method) 758 (1359)
b. In totally enclosed motors (thermocouple or resistance method) 80?7 (1443)
3. Class 13( insulation systems on coil windings for DC and universal motors:
a. In open motors:
Thermocouple method 852 (153%)
Residtance method 952 (1713)
b.In totJIy enclosed motors:
Thermocouple method 90?2 (1622)
Resigtance method 1002 (1809)
4. Class 13( insulation systems on coil windings of AC miafars having a frame diameter® of
7 inches (178 mm) of less (not including universal motofs)
a. In open motors (thermocouple or resistance, method) 95 (171)
b. In totally enclosed motors (thermocouple ‘or resistance method) 100 (180)
B. COMPONENTS
1. Class 13( insulation systems except\as indicated in subitems 3 and 4 of item A and
subitem 2 of item B:
a. Thermocouple method 85 (153)
b. Resisfance method 95 (171)
2. Class 13( insulationsystems on vibrator coils (thermocouple or resistance method) 95 171)
3. Class 10§ insulation systems on windings of relays, solenoids, or transformers 65°¢ (117°)
4. Class 10§ insulation systems on vibrator coils (thermocouple or resistance method) 75° (1359)
5. Sealing compounds d d
6. Capacitors
a. Electrolytic 40° (72°)
b. Other types 65 (1179
7. Phenolic composition (other than in a flatiron or appliance plug) used as electrical 1259 (2259)
insulation or as a part whose breakdown would result in a condition risk
8. Flatiron or appliance plugs 175 (315)
9. Black cellulose acetate photographic film (see 34.2) 85 (153)
C. CONDUCTORS
1. Rubber- or thermoplastic-insulated wires and cords 359 (639)

Table 44.1 Continued on Next Page
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Table 44.1 Continued

Materials and component parts °C (°F)
2. Type HPN flexible cord 65 (117)

3. Copper or copper-base alloy conductors:

a. Tinned or bare having:

1. Diameter or thickness less than 0.015 inch (0.38) 125 (225)
2. A diameter of thickness 0.015 inch or more 175 (315)
b. Plated with nickel, silver, gold, or a combination of these metals 225 (405)
D. ELECTRICAL INSULATION — GENERAL
1. Varnished gloth-insuiation 66 (108)
2. Fiber used as electrical insulation 65 (117)
3. Phenolic composition (other than in a flatiron or appliance plug used as electrical 1259 (2259)

insulation or ps a part)

4. Glass fibef sleeving:

a. Unimpfegnated 225N (405"
b. Coateg 25°C less than its temperature
ratirlgh
E. GENERAL
1. Wood or ofher combustible material 65 (117)
2. Water in r¢servoir or electrode type appliances! 20K (535
3. Points on $urface supporting a cord-connected appliance 125 (225)
4. Points on $urface supporting a permanently-connected appliance 65 (117)
5. |Iffor a diredt plug-in appliance, points on surface of receptacle and on surrounding wall 65 (117)
surfaces

@ See 44.1.3, 44|1.5, and 44.1.11.

® This is the dianjeter measured in the plane of the lanjination of the circle circumscribing the stator frame, excluding lugs, boxes,
and the like, usef solely for motor mounting, assembly, or connection.

° The maximum fise is 85°C (153°F) by the resistance method.

4 Except in the chse of a thermosetting material, the maximum sealing compound temperature, when corrected to 4 25°C (77°F)
ambient tempergture, is 15°C (27°F) less than the softening point of the compound as determined in the Standard Jest Methods
for Softening Pojnt of Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM E28.

¢ For an electrolytic capacitor thatis.physically integral with or attached to a motor, the temperature rise on insulating material
integral with the fapacitor enelpsure shall not exceed 65°C (117°F).

f A capacitor tha{ operates at)a temperature rise of more than 65°C (117°F) may be evaluated on the basis of its mgrked
temperature limif.

9 The limitations jon phefolic composition and on rubber and thermoplastic insulation do not apply to compounds that have been

investigated and\found to have special heat-resistant properties

" A higher temperature rise is acceptable when the appliance complies with the Extended Operation Test, Section 60.

" This requirement does not apply to sleeving installed where it is not folded nor subjected to compression or sharp bends.

I This requirement does not apply to an appliance complying with 83.2. See Table 44.3 for flow chart of acceptance criteria for an
appliance in which the water temperature rise exceeds 29°C (53°F).

K See 44.1.20.

44.1.2 A temperature control that under intended operating conditions is relied upon to maintain
temperatures within the limits specified in Table 44.1 and Table 44.2, shall comply with the requirements in
54.2.1 for a combination temperature-limiting and temperature-regulating control.
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Table 44.2
Maximum temperature rise of surfaces of a hand-supported hair dryer that may be contacted by
the user
Surface function and material® °C (°F)

1. A part of the appliance that is intended to be grasped for lifting, carrying, or holding the

appliance
a) Metal 30 (54)
b) Porcelain or vitreous material 40 (72)
c) Molded material, rubber, or wood 50 (90)

2. A handle or knob that is contacted but does not involve lifting, carrying, or holding the

appliance, and any ather surface normally subjected to contact during operation or user

maintenance

a) Metal 35 (63)
b) Porcelaih or vitreous material 45 (81)
c) Molded fnaterial, rubber, or wood 60 (108)

3. A surface other than a heating surface whose function is known to be hot due to its proximity
to the heating fynction surface, and the enclosure surface of a hair dryer spaced more than«1/2
inch (12.7 mm) from the outermost perimeter of the heated air outlet

a) Metal 45 (81)

b) Other than metal 70 (126)

@ A handle, knol, or the like made of a material other than metal, that is placed or clad with metal having a thicknegs of 0.005 inch
(0.127 mm) or Igss, is to be evaluated as a nonmetallic part.

Table 44.3
Acceptability criteria for water reservoirs or/boiling chambers of electrode-type appliances

Does appliance have water temperature of < or > 29°C (53°F) Rise?

if>129°C If <29°C (53°F)
Is capacity 2-er < 8 ounces (23.7 mL)? Acceptable
If 2 8 ounces (23.7 mL) If <8 ounces (23.7 mL)
Is marking ir} Is < or>2 ounces (5.9 mL) spilled during | Is <or>2 ounces (5.9 mL) spilled during
accordance with Spillage Test(see Exception to 83.2 )? Spillage Test (see Exception to 83.2 )?
Exception to 832 ?
Acceptable| Is &2%unces (5.9 Is>2 ounces (5.9 Is <2 ounces (5.9 Is > 2 ounces (5.9
mL) spilled? mL) spilled? mL) spilled? mL) spilled?
Acceptable Unacceptable Acceptable Unacceptable

44.1.3 At coils, the preferred method of measuring temperatures is the thermocouple method;
temperature measurements by either the thermocouple or change-of-resistance method may be used.
When temperatures of a coil or winding are measured by means of thermocouples, they are to be
mounted on the outside of the coil wrap. If the coil is inaccessible for mounting thermocouples (for
example, a coil immersed in sealing compound) or if the coil wrap includes thermal insulation such as
more than 1/32 inch (0.8 mm) of cotton, paper, rayon, or similar insulation, the change of resistance
method is to be used. For the thermocouple-measured temperature of a coil of an alternating-current
motor (other than a universal motor) having a frame diameter of 7 inches (178 mm) or less ( Table 44.1,
item A, subitems 2 and 4), the thermocouple is to be mounted on the integrally applied insulation of the
conductor.

44.1.4 In using the resistance method, the windings are to be at room temperature at the start of the test.
The temperature rise of a winding is to be calculated from the formula:
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R
t= (k1) = (k+ 1)

in which:
t is the temperature rise, in °C;
R is the resistance of the coil at the end of the test, in ohms;
ris the resistance of the coil at the beginning of the test, in ohms;

k is 234.5 for copper, 225.0 for electrical conductor grade (EC) aluminum, and k for other grades
shall b

Lo : J
uclicrirricdu,

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

t, is thg room temperature at the end of the test, in °C.

44.1.5 At a point on the surface of a coil where the temperature is affected\by’an external spurce of heat,
the temperatufe rise measured by means of a thermocouple may be higher than the maximum indicated in
Table 44.1 by the following amount:
Temperature rise,
Reference in Table 44.1 °C (°F)
Subitem 2(a) of item A; subitem 4 of item B 5 9)
Subitem 4(a) of item A; subitem 2 of item B 10 (18)
Subitem 3 of iterh B 15 (27)
44.1.6 With fespect to 44.1.5, if the coil;Wwrap is not caused to exceed its temperaturg limitation by
radiation fronl an external source, thevtemperature of the coil may be measured by| means of a

thermocouple jon the integral insulation of the coil conductors.

44.1.7 Allva
temperature o

of 20 — 30°C (68 — 86°F):

44.1.8 If the
be removed 1

Jues for temperature rises in Table 44.1 and Table 44.2 are based on an asst
F 25°C (77°F); however, tests may be conducted at an ambient temperature wi

retention of the insulation of a heater cord depends upon a fabric braid, the |
or'subjected to a temperature rise of more than 65°C (117°F) unless oth

med ambient
thin the range

braid shall not
Br means are

[P} LIC 1M al

provided to h

£~ H Lot H 1 T H ] + £ T, LC | ball 4 L
U urc mrourauurt nmr piavc. TTIC JAURNTL U TypG TToJy Ul TToJ U LUTU ofiair 11Tt v

ubjected to a

temperature rise of more than 35°C (63°F) if the protection afforded by the jacket is required.

44.1.9 Certain special treatments, such as the use of an impregnant, have been determined to be
acceptable for retaining the insulation around the conductors of a heater cord at elevated temperatures.

44.1.10 Thermocouples used to measure temperatures obtained by the thermocouple method are to
consist of wires not larger than 24 AWG (0.221 mm?). The temperature is considered to be stabilized when
three successive readings, taken at intervals of 10 percent of the previously elapsed duration of the test
but not less than 5 minutes indicate no change.

44.1.11 When thermocouples are used in the determination of temperatures in connection with heating
of electrical equipment, it is common practice to use thermocouples consisting of 30 AWG (0.05 mm?) iron
and constantan wires and a temperature-indicating instrument. Thermocouples consisting of 30 AWG iron
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and constantan wires and a potentiometer-type temperature-indicating instrument are to be used
whenever referee temperature measurements by thermocouples are required.

44.1.12 To determine whether an appliance complies with the requirement in 44.1.1, it is to be operated
as follows. If the voltage rating of the appliance is within the range of 110 — 120 volts (inclusive), the test
voltage is to be 120 volts. If the voltage rating of the appliance is within the range of 220 — 240 volts
(inclusive), the test voltage is to be 240 volts. For an appliance having a voltage rating other than those
previously specified, the test voltage is to be the marked voltage rating. Unless a particular voltage or
other test condition is specified, the test voltage is to be increased, if necessary, to cause the wattage input

to the appliance to be equal to its marked wattage rating.

44.1.13

If an appliance uses a motor in addition to a heating element, the voltage applied to an integrally

connected m
rated at 220
separate circ
integrally con

44.1.14 Dur]
current load,
with 72.1.6.

Exception: E4

44115 The
approximating
appliance, an

Exception: Fo

44116 A n
temperature t

A

[«

44.1.17 In
normal tempe

44118 Am

ptor is to be 120 volts for an appliance rated at 110 — 120 volts, 240 volts,fo
- 240 volts, or the rated voltage of the appliance for other cases. A motor,s

nected motor.

ng the test, each general use receptacle, or a general use receptacle intendé
bhall be loaded with a 15-ampere resistive load or with a lesser load if marked

ch outlet of a duplex receptacle shall be loaded wittha“10-ampere load.

appliance is to be mounted or supportedtas in service and tested un
those of intended operation. If a timer swit¢h or the equivalent is provided
appropriate cycle of operation shall be used.

r requirements regarding hand-supported hair dryers, see 44.5.1.

anually resettable thermal device or a thermal cutoff shall not operate duri
pst.

hand-supported _hair dryer, the motor circuit shall not become de-energiz
rature test.

eans for adjusting the operating temperature is to be set to give maximum hea

44.1.19 An ¢lectrical heating element intended for application to the hair is to be loaded wi

cloth and the

n-operated until the moisture has been evaporated and the heating surface

attained a ten

nperature of 204°“C~400°F)Fottowing a2 minute period-withtheunitdiscomn

r an appliance
Lipplied from a

it is to be operated at a voltage (depending upon the motor rating)‘as specified for an

bd for a limited
in accordance

ler conditions
as part of the

hg the normal

ed during the

ting.

h a moistened

bf the unit has
nected, during

which it is to be reloaded with another moistened cloth, the heating and evaporating operation is to be
conducted a second time. The complete cycle is then to be repeated again. Temperatures are to be
measured throughout the test.

44.1.20 An appliance having a reservoir for heating water shall have the water temperature measured by
means of a thermocouple floated approximately 3/16 inch (4.8 mm) beneath the surface of the solution
and located midway between the outer surface of the electrode enclosure and the inner surface of the
water reservoir. The unit is to be tested in a room ambient of 25°C (77°F).

Exception: This requirement does not apply to electrode-type appliances with a water reservoir or boiling
chamber having a capacity of 8 ounces (23.7 mL) or less and marked in accordance with 83.2.
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44.1.21 For an appliance in which clips to be applied to the hair are heated by an external heater, the test
is to consist of operation of the appliance until temperatures are constant, with the clips in place on the
heater.

44.1.22 With regard to the Exception to 44.1.1, the equivalent continuous normal use temperature is to
be determined as follows. The graph of the temperature plotted against time from the start of the test until
a stabilized condition has been established is to be obtained, and the area under the curve over the period
of time, ts minus t, is to be determined. Figure 44.1 shows t; as the time when the graph first crosses the
line, Tl, and t; as the time when a stabilized temperature is obtained. (TI represents the temperature index
or the temperature acceptable for the material or component in question.) The area under the curve,
divided by the period of time (t; minus t;), will yield the equivalent continuous normal use temperature. The
area under the curve may be determined mathematically (Simpson's Rule), graphically, or by using a
planimeter.
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Figure 44.1

Determination of the equivalent continuous normal use temperature

STABILIZED
TEMPERATURE

EQUIVALENT
TEMPERATURE

TEMPERATURE, T°

SM1168

JEMPERATURE, T°

to

TIME ¢t

Example using a thermostatically—controlled appliance
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Example using a preheat—type appliance
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44.2 Wax depilatory appliances

4421 The appliance is to be loaded with the maximum recommended amount of wax and operated
continuously until constant temperatures have been reached. An adjustable temperature control is to be
set for maximum heating. If the appliance has several heat settings for different functions (as noted in
9.3.3), it is to be operated at the highest heat setting, as well as at the maximum setting intended to
maintain the molten wax at the temperature for application to the skin.

44.2.2 The wax temperature is to be measured by means of a thermocouple immersed beneath the
surface of the wax to a depth of approximately one-half of the total depth, at the approximate center of the
reservoir. The wax is to be slowly and continuously stirred while temperatures are being recorded. For
depilatory appliances having self-contained wax applicators (no open reservoirs), thermocouples are to be

inserted into tH

44.2.3 In ad
overheat con
temperature e

44.3 Heated

44.3.1 A hed
openings unre
with one cyclq
described in 44

Exception: Wi
minutes of cor

e wax applicators to a depth of approximately one-half of the total depth of the

jition to complying with the requirements specified in 9.3.1, 9.3.2, and;44.1
jition indicator, when required as specified in 9.3.3(b), shall function wj
Kceeds 75°C (167°F).

air curling irons and brushes

ted air curling iron or brush is to be operated contiquously with all air inta
stricted until temperatures stabilize. The appliancelis then to be operated thro

consisting of one minute of operation with the\air intake and outlet openin
1.3.2, followed by 10 seconds of operation withhall air openings open.

h the concurrence of all concerned, the\cycling portion of the test may be ref
tinuous operation with the openings blocked as described in 44.3.2.

44.3.2 With regard to 44.3.1, air intake openings provided in the gripping area of the handl

blocked by the
in three or fe
quadrants, thg
handle, such 4
are not to be
example, in a
rows are to be

user's hand, such as those-shown in Figure 44.2, are to be blocked such ths
ver quadrants of the handle circumference will be blocked. (If there are o
se in one quadrant areto be left open. Openings provided in the base o
s those shown in Figure 44.3, are not considered likely to be blocked by the us
blocked.) Three-fourths of the air outlet openings in the barrel are also to bg
unit provided with eight parallel rows of openings in the length of the barrel,
left unblocked:

!

wax.

.1, the visible
hen the wax

ke and outlet
gh 30 cycles,
s blocked as

laced with 30

e that may be
t all openings
benings in all
f a cylindrical
er's hand and
blocked. For
two adjacent
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Figure 44.2

Example of a curling brush with air intake openings provided in the gripping area of the handle
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Figure 44.3

Example of a curling brush with air intake openings provided in the base of the handle

SM1179
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44.4 Hair-drying appliances

4441 For a floor- or table-supported hair dryer having a bonnet or rigid hood and provided with an
adjustable temperature control, temperatures are to be recorded after 15 minutes of operation with the
control set for maximum heating and with the dummy head in the position normally occupied by the human
head under the dryer. The control is then to be set for the coolest condition that results in an average
temperature of no less than 43°C (109.4°F) on the top and sides of the dummy head, and operation is to
be continued until all temperatures become constant. The dummy head is then removed, the control is to
be reset for maximum, and operation is to be continued until temperatures become constant. A hair dryer
that has a flexible air tube that can be separated from the bonnet or rigid hood is also to be tested under

the conditions described in 44.5.1.

44.4.2 For 3
surface will b
the hood that

44.4.3 A flopr-supported hair dryer not provided with an adjustable temperatdre-Control is

continuously

44.5 Hand-supported hair dryers

4451 Aha
the most sevd
use. The dry
attachment o
for the heated

4452 Adry
the openings
100 percent U
yard (271 g/m

4453 If an
the test is to
temperatures
air inlet openi
cycles,or1h
is then to be |

hair dryer that is provided with a rigid hood, the dummy head is to be locg
b a minimum of 1 inch (25.4 mm) from the interior surface of the hood and,s
Mmaximum temperatures will result.

with the dummy head in place) until all temperatures become gonstant.

nd-supported hair dryer shall be tested with the adjustable temperature contro
re condition of use and supported in the position.representing the most sever
r shall be operated continuously until stabilized conditions are achieved, fir

air outlet, in turn with each attachment in place, as intended.

er with screen-covered air inlet openihgs shall have two layers of fabric loosel
o simulate the accumulation ofthair, lint, or other particulate matter. The fabric
ntreated cotton terrycloth having a pile weave and a nominal weight of 8 ounc

2).
automatically-resetting thermostat operates during the test procedure descr

under those conditions. The test is then to be repeated with only one layer of
hgs. If the thermostat operates under this condition, the test is to continue for
bur (whiehever is less) to determine maximum temperatures under those cond
bpeated with no fabric. Operation of the thermostat under this condition is not

ted so that its
b positioned in

0 be operated

, if any, set for

b conditions of
st without any

the heated air outlet nozzle, and then, if the“dryer is provided with one or mofe attachments

secured over
shall be white,
es per square

bed in 44.5.2,

continue for no.less than 5 cycles, or 3 hours (whichever is less) to determiine maximum

fabric over the
no less than 3
tions. The test
ermitted.

44.5.4 Durin

4

5.5 is to be

g each of these tests_ the plnnp of the fhprmnr‘mlpln grid Qppnifipd in

positioned 1 inch (25.4 mm) from the plane of the heated air outlet of:

a) The

b) The

dryer nozzle or

attachment nozzle.

The center of the air stream is to be directed at the center of the grid. Temperatures are to be measured
throughout the test. There shall not be a temperature rise greater than the limits specified in Table 44.1
and Table 44.2, nor greater than 100°C (180°F) for the average of the five highest thermocouple readings
on the grid described in 44.5.5.

4455 The thermocouple grid assembly is to consist of two pieces of 1/16-inch (1.6-mm) thick glass
epoxy board of the configuration and dimensions shown in Figure 44.4. The two boards are to be
separated 1/8-inch (3.2-mm) by one 5-1/4- by 1/4- by 1/8-inch (133- by 6.4- by 3.2-mm) wood spacer at
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the top and bottom edges. Each spacer is to be secured by four 4 — 40 by 3/8-inch countersunk flat head
machine screws. Each end screw is to be threaded from the face of the assembly into a nut against the
rear epoxy board. Each of the middle screws is to be located approximately 1-1/2 inches (38.1 mm) from
the nearest longer edge of the board and threaded from the face into a standoff leg of a sheet aluminum
back plate. The 5-1/2 by 3-1/4 inch (140 by 83 mm) stand-off back plate is to consist of sheet aluminum
that is 0.05 inch (1.3 mm) thick, having a minimum 7/16-inch (11.1-mm) wide integral standoff leg formed
at each corner by means of an extension of the metal being bent in two successive 90-degree angles to
cause the back plate to stand away from the rear epoxy board a distance of 1/4 inch. The back plate is to
be secured to the center 5-1/2 by 3-1/4 inch section of the board. The board assembly is to be provided
with 53 thermocouples rated 30 AWG (0.05 mm?). The thermocouples are to be located on the grid spaced
as shown in Figure 44.4. The thermocouples are to be passed through the two thicknesses of glass epoxy
board, and the thermocouple junction is to be cemented to the face of the board using epoxy cement, as

A4 L

shown in Figure44=5:
Figure 44.4
Spacings on thermocouple grid
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Figure 44.5

Glass bead construction
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45 Dielectric Voltage-Withstand Test

45.1

An appliance, while heated to its operating temperature, shall be subjected for 1 minute to a 60

hertz essentially sinusoidal potential as specified in Table 45.1 applied between live parts and exposed
dead-metal parts. There shall not be dielectric breakdown.

Table 45.1
Dielectric test potential
Appliance Test potential, volts (rms)

An appliance not intended to be applied directly to a person, such as a wig dryer, 1,000
hair curler heate[{halr setter), hand-supported nair aryer, or simitar appiiance.
An appliance intgnded to be applied directly to a person without moisture present, 1,000 #2V*
such as a dry cufling iron
An appliance (orjattachment provided with it) intended to be applied in a wet or 2,500°
moist condition directly to a person, such as a steam curling iron, a mist-type hair
curler, or similar pppliance.
An appliance su¢h as a hair dryer-styler or hair untangler having comb or brush 2,500°
accessories, or lhoth, that may be used for setting or styling of wet or damp hair

2V is the maxim
appliance.

b A 2,500-volt po
selected switch

im marked voltage but no less than 120 volts for a nominal 120-volt appliahce or 240 volts for a ng

tential is also to be applied to the handle, which is wrapped in metal foil, of a hand-supported appli
reas of any other appliance.

minal 240-volt

Ance and to

45.2 Withre
metallic foil an

453 To dete
volt-ampere o
can be regula
is to be held

uniform rate a

454 An app
The appliance
(closed), an ¢
applied betwe

bpect to 45.1, an appliance that has no expesed dead-metal parts is to be close
d the test potential is to be applied between the foil and all live parts.

‘mine compliance with the requirements in 45.1 and 45.2, the test is to be mad
larger capacity testing transformer, the output voltage of which is essentially §
d. The applied potential is.tosbe increased from zero until the required value i
t that value for 1 minute.)The increase in the applied potential is to be at 2

nd sufficiently rapid te be consistent with its value being correctly indicated by &

iance provided(with a normally-open immersion protective device is to be test
is to be canhected to a supply circuit of rated voltage, the protective device
n-off switCh-of the appliance is to be in the "off" position, and the test pot
bn each.supply circuit conductor and exposed dead-metal parts as described i

46 Abnormal Operation Tests

ly wrapped in

e using a 500
inusoidal and

5 reached and
substantially
voltmeter.

ed as follows.
is to be reset
ntial is to be
45.1-45.3.

46.1

46.1.1

General

similar result when operated under the conditions described in:

a) 46.1

.2,46.1.3, and 46.2.1 — 46.4.6.13 for a hand-supported type, or

b) 46.1

.2,46.1.3, and 46.2.1 — 46.3.4 for other than a hand-supported type.

A hair dryer shall not cause ignition of any material or emission of flame, sparks, molten metal, or

The dryer shall not collapse or experience displacement of any part that results in a risk of fire or electric
shock, such as short-circuiting or grounding.

46.1.2

In a test to determine compliance with the requirement in 46.1.1, the dryer is to be connected to a

supply circuit of a voltage in accordance with 44.1.13. Temperature-control adjustments or the equivalent,
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if any, are to be set in the position that will result in the most severe test, and thermostats or other
temperature controls are to be shunted out of the circuit unless it has been determined that they are
rugged, reliable, and not likely to be defeated by the user. The fuseholder of the branch circuit to which the
dryer is connected is to be of the size that normally would be used with the dryer, and the branch-circuit
fuse (or fuses) is to be of the maximum current rating that such a fuseholder will accommodate. Exposed
metal parts are to be connected to ground through a 3-ampere fuse. A cord-connected dryer is to be
placed on white tissue paper on a softwood surface. Operation is to be continued until the ultimate effects
of the heating have been observed.

46.1.3 The test procedures described in 46.2.1 — 46.4.5.1 are for a conventional-type appliance. If the
appliance involves unusual features, the test procedures may be modified or supplemented as necessary

in order to take such unusual features into account.

46.1.4 Acu
two layers o
cheesecloth g

46.1.5 A ste
solution of ha
equal to the ¢
be operated 3
minutes, whig
respect to int
acceptable if
Immediately f
test as desc
breakdown.

46.1.6 A stg

subjected to @n overfill test consisting of pouring a solution of hard water as described in |

reservoir. The

test the appliance is to be held in its filUposition and the leakage current is to be continuoy

There shall n
Immediately f
test as desc
breakdown.

46.1.7 In or
have the wo

ling iron is to be operated without any separable stand on a softwood surfac
white tissue paper. The curling iron is to be covered loosely withra d
s described in 46.2.1.

am-type curling iron is to be energized at rated wattage and the, water reserv
rd water (1/2 gram of calcium sulfate, CaSO, 2H,0, per literof distilled water
bpacity of the reservoir. With the steam outlet opening blocked, a steam actua
t the fastest possible rate that produces steam, until the water supply is exha
hever occurs first. The sample is to be positioned\in the most unfavorable
ernal components, and the leakage current is to_be continuously monitored
he leakage current does not exceed that spetified in the Leakage Current Te
pllowing the test, the sample shall be subjegted to a 2,500-volt dielectric vol
ibed in the Dielectric Voltage-Withstand Test, Section 45. There shall no

am-type curling iron or mist-type hair styler having an integral liquid resgq
amount of solution shall be'200 percent of the intended capacity of the resery
bt be the leakage current exceeding that specified in the Leakage Current Te

pllowing the test,the*sample shall be subjected to a 2,500-volt dielectric vol
ibed in the Dielectric Voltage-Withstand Test, Section 45. There shall no

jer to-determine if a steam-type hair curler having an integral liquid reservg

b covered with
buble layer of

pir filled with a
in an amount
or control is to
isted or for 15
b position with
The result is
st, Section 38.
age-withstand
[ be dielectric

ervoir shall be
16.1.5 into the
oir. During the
sly monitored.
s5t, Section 38.
age-withstand
[ be dielectric

ir will need to

rding “specified in 74.7(g)(16), the appliance shall be subjected to a watgr droplet test

consisting of

pouring a solution of hard water, as described in 46.1.5, into the reservoir. ]

'he amount of

solution shall

be the specified capacity of the reservoir. During the test the appliance is to b

e energized at

rated wattage. The appliance steam control system is to be actuated continuously, commencing with the
appliance cold, and ending beyond the point when the appliance becomes fully heated. If no water
droplets are emitted from the steam vents at any time during the test, the appliance Important Safety
Instructions need not include the information described in 74.7(g)(16).

46.2 Hair dryers — drape test

46.2.1 A bonnet-style hair dryer shall be operated without the use of a dummy head until all
temperatures stabilize, and then draped with a double layer of cheesecloth.

46.2.2 A handheld hair dryer shall be placed on a flat, horizontal softwood surface, operated until all
temperatures stabilize, and then draped with a double layer of cheesecloth.
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46.2.3 The cheesecloth shall be draped in a manner so as to retard the air flow and cover the hottest
area of the hair dryer but not be deliberately manipulated to cause an overly restrictive air flow.

46.2.4 The hair dryer shall be operated for 8 hours or until stabilized conditions are apparent, whichever
is longer. The cheesecloth shall not discolor, glow, or flame as a result of this test.

46.3 Hair dryer locked rotor test
46.3.1 The sample from the drape test shall be used for this test.
46.3.2 The motor blower shall be locked and a single layer of cheesecloth loosely draped over the

appliance as described in 46 2.3 The dryer is then to be operated for 7.5 hours or yntil stabilized

conditions are|apparent, whichever is longer.

46.3.3 A secpnd handheld hair dryer sample shall be subjected to the conditions in 46.3.2 while mounted

with the air ouflet nozzle pointed downward 45 degrees from vertical.

46.3.4 The't
used if a limit

bsts in 46.3.2 and 46.3.3 shall be conducted at each heat setting. A new sa
ontrol operates to render a sample inoperative prior to completing all tests.

mple shall be

46.4 Hand-slupported hair dryers

46.4.1 Softwood surface temperature test

46.41.1 Ah
two layers of

hnd-supported hair dryer is to be placed on-a flat, horizontal, softwood surfacg covered with
vhite tissue paper, and operated until-¢onstant temperatures are attained. Dyring this test,

both the heat
(considering t
paper-covered

46.4.2 Restr
46.4.2.1 Thr

oriented in the
percent of rat

ng element and the blower are to\be operating. The position of the dryer
ne possibilities of actual service)\that the maximum temperature will be prog
supporting surface. The temperature rise on the paper shall not exceed 125°(

icted air inlet test

be samples shall’each be subjected to a restricted air inlet condition in wh
most adverse{ operating condition and operating at the maximum permitted
bd wattage.intaccordance with 43.1 and 43.2) and at the highest heat and

setting. The ai

[ inlet opening shall be gradually obstructed until the operation of all circuits is

s to be such
duced on the
b (225°F).

ich the unit is
wattage (110
motor speed
nterrupted by

bbtained (see
46.4.2.2). If the highest heat and motor speed settings do not result in the most adverse [condition, the
restricted air inlet procedure is to be repeated under the conditions that produce the most adverse results.
In addition to the conditions specified in 46.7.7, there shall not be circuit inferruption by component burnout
other than operation of a limit control.

the functionin’_I of adimit or a temperature control, or until ultimate results are otherwise

46.4.2.2 The air intake openings are to be gradually obstructed by using layers of terrycloth, as defined
in 46.4.2.3, sized at least 2 inches (50.8 mm) greater than the dimension of the intake opening. The
terrycloth is to be placed over the opening one layer at a time at 3 minute intervals up to a maximum of 10
layers, and remain over the opening for 7-1/2 hours of operation, at which point ultimate results may be
considered obtained. If draping does not restrict the air opening, then additional restraint, such as taping,
may be necessary to hold the terrycloth in place. Tape is not to be used as the means of blocking the air
openings. If the unit is provided with two separate sets of intake openings (such as the gun-type dryer),
both sets of intake openings are to be gradually obstructed simultaneously.

46.4.2.3 Fabric used in the test described in 46.4.2.2 shall be white, 100 percent untreated cotton
terrycloth having a pile weave and a nominal weight of 8 ounces per square yard (271 g/m?).
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46.4.2.4 The same test conditions specified in 46.4.2.1 and 46.4.2.2 shall be applied, but with all
temperature controls simultaneously bypassed and with no additional layers of terrycloth added after the
limit control operates. When the limit control operates, the test shall be stopped.

46.4.3 Restricted air outlet test

46.4.3.1 The tests and the investigation of the results specified in 46.4.2.1 shall be repeated but the air
outlet is to be blocked, as described in 46.4.3.2.

46.4.3.2 The air outlet is to be gradually obstructed using masking tape such that approximately 50, 75,
90, and 100 percent of the outlet opening area is progressively blocked for 3 minutes at each of the four
positions. For each of three samples, the location at which the blocking begins (the top, a side, or bottom)

is to progres
remain in th
degradation @
other material
blockage test
be continued,
achieved.

i

in the same direction in which it was started and is to be such that the\li
air flow for the longest possible time as blocking progresses. If tempe
f the tape, or if the use of tape would cause deformation of an outlet nozzle, a
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Exception: It
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y bypassed and with no additional masking tape added. When the limit contrg
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r drop test

Ch of three samples (without thermocouples) shall be energized at rated watt
ximum intended speed. While operating, they are to be dropped three times fi
4 mm) onto a hardwood surface so that the point of impact is different for ea
ach drop, compliance with 46:4.4.3(a), (c) and (d) is to be determined. Afte
ach case, compliance with'46.4.4.3(b) and (e) is to be determined.

s acceptable for a heating element to break if tests show that after this occurs

nplies with the requirements in 46.1.1 and 46.1.2 and

no spacing reduced below the minimum required level.

mit control will
ratures cause
metal plate or
bl 100 percent
I, the test is to
nsidered to be

rature controls
operates, the

hge and set to
om a height of
ch of the three
r the third and

the appliance

46.4.4.2 Ifa

hand-supported hair dryer appears operable following the three drops, it is t

b be set up as

indicated for the full motor speed test as specified in 44.5.1, and temperatures on the thermocouple grid
are to be recorded. In addition, current input to the unit and motor speed are to be recorded. If the
temperatures on the thermocouple grid do not exceed the limits specified in 44.5.1, and if the current input
to the unit and the motor speed do not differ from the values obtained in the initial full motor speed test by
more than £10 percent, the test results are considered acceptable and the test is to be discontinued.

46.4.4.3 The result is not acceptable if, after being subjected to the test specified in 46.4.4.1, a sample:

a) Permits the entry of the accessibility probe, as shown in Figure 8.1, into the enclosure to contact
an uninsulated live part;

b) Is unable to comply with the Dielectric Voltage-Withstand Test, Section 45;

c) Experiences circuit interruption by component burnout other than operation of a limit control;
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d) Has caused the 3-ampere fuse to ground to open; or

e) If still in an operating condition, exceeds the temperature limits specified in Table 44.1 and Table
44.2 when tested as described in 44.5.1 and 44.5.2.

46.4.5 Broken heating element test

46.4.5.1 The heating element in a hand-supported hair dryer shall be constructed so that if the wire is cut
at any point, electrical spacings shall not be reduced below the limits specified in this standard. After being
cut, no portion of the heating element wire shall be accessible to contact by the accessibility probe, as
illustrated in Figure 8.1, through any opening in the enclosure while the hair dryer is rotated and moved as
intended during use without intentional jerking or shaking. The test shall be conducted on an as-received

sample or on
selectors set 1
sample, a refe

46.4.6 Moto

46.4.6.1 Thr
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conditions of n
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46.4.6.5 Ate
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motor leads shall be brought outside the-appliance and connected to a sep
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46.4.6.2. The (separately controlled) input voltage to the internal appliance motor shall be adjusted to
obtain the motor speed measured under 46.4.6.2.

46.4.6.8 The samples shall be mounted in the orientation, provided with the attachment(s), and operated
at the heater settings that cause the highest temperatures on polymeric materials near the heater
elements.

46.4.6.9 The samples shall be operated for 30 minutes to obtain stabilized temperatures. A sample
whose temperature control operates during that time frame shall have its input voltage incrementally
reduced, to lower the wattage drawn by 10 percent, until the sample is able to operate without disruption.

46.4.6.10 The voltage to the internal motor shall then be reduced as follows, recording the motor speed
at each step:
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a) At a rate of 1 volt per minute for a motor operating at 30 volts or less or

b) At a rate of 5 volts per minute for all other motors.

46.4.6.11 The motor voltage and speed at the point when a temperature control operates to open all
heater and motor circuits shall be recorded. If all heater and motor circuits are not interrupted by operation
of a temperature control, then the motor speed is to be reduced until the limit control operates or to a
stopped condition.

46.4.6.12 A sample for which a (non-resettable) limit control operates before a temperature control shall
be replaced by an alternate sample. The alternate sample shall be subject to 46.4.6.13 based on the data
recorded on the nonfunctional original sample.

46.4.6.13 TiLe appliance shall then be operated under the conditions of 46.4.6.8 with"the|internal motor
operated under either conditions (a) or (b) below:

a) The motor input voltage set at the voltage recorded under 46.4.6.11)plus 10 percent of the
differepce between that voltage and the original voltage measured under46.4.6.2 or

b) Thg¢ motor speed adjusted to the speed recorded under 46.4.6.11 plus 10 percent of the
differepce between that speed and the original speed measured under 46.4.6.2.

46.5 Dual-vpltage appliances

46.5.1 In addition to the applicable tests described in 46:2.1 — 46.4.5.1, a dual-voltage appliance shall be
subjected to the tests described in 46.5.2 — 46.5.4. These tests are subject to the test conditjons described
in 46.1.2 and the acceptance criteria described int46.1.1. There shall be no electrical pr mechanical
breakdown offthe voltage selector switch.

46.5.2 The appliance shall have its voltage selector set in any marked supply-circuit voltage position with
the equipmenit connected to any one of.therated supply circuits. The combination of selector settings and
supply circuit fo which the equipment is connected is to be that which develops the most selere operating
conditions.

46.5.3 If prgvided, an externally operable input voltage selector is to be operated for 25 ¢ycles with the
appliance opgrating at thetminimum rated voltage and for 25 cycles with the appliance at{the maximum
rated voltage | Each cyelé.is to consist of moving the voltage selector to its alternate positionl and back at a
rate of 6 cycles per.minute, with the voltage selector in each position for 5 seconds. The [operating and
temperature qontrols are to be set so as to result in the most adverse operating conditions.

Exception: If an externally operable voltage selector switch interlocks with the power switch and cannot be
operated with the power switch in the on position, the test procedure will be as described in 46.5.4.

46.5.4 For an externally operable voltage selector switch that interlocks with the power switch and
cannot be operated with the power switch in the on position, the voltage selector is to be operated for 25
cycles each at the maximum and the minimum rated voltages. Each cycle is to consist of the following
steps:

a) With the power switch in the off position, move the voltage selector to the alternate position;
b) Turn the power switch on and operate the appliance for 5 seconds;
c¢) Turn the power switch off;

d) Move the voltage selector to the original position; and


https://ulnorm.com/api/?name=UL 859 2021.pdf

98 UL 859 JULY 14, 2021

e) Turn the power switch on and operate the appliance for 5 seconds.
46.6 All appliances — short-circuit, stall tests

46.6.1 A motor in a limited-energy circuit is to be short-circuited and, as a separate test, is to be stalled.
A motor in a low-voltage circuit is to be stalled. Any solid-state device, such as a rectifier, a transistor, a
resistor, or a capacitor, is to be subjected to the tests described in 46.6.2 and 46.6.3.

Exception: The tests referenced in 46.6.1 are not required on a motor in a limited-energy circuit or low-
voltage circuit when the motor's insulation system and spacings are provided as applicable for the line

voltage involved.

46.6.2 Ifan zlippliance uses one or more solid-state devices such as a rectifier, a transiston
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fended usage of the appliance. For example, if the appliance is provided with
having no provision for being locked in the on position, and if there is

hanner, or other indication), the'test is to be discontinued when the malfung
wise, the test is to be continued-until ultimate results occur.

bppliance is provided with" means for controlling speed, the test is to be cong
bnd minimum speed.settings of the control, and may be conducted at interim s

rler heater —short-circuit test

ir curlef heater uses one or more automatic resetting thermostats, the thermo
and the appliance is to be operated under the conditions described in 46.7.2
e Shall be tested.

a resistor, or
persons shall
shorted. If the
condition that
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me. Exposed
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ppliance is to

to take into
a momentary
indication of

bnormal operation of the appliance;emission of smoke, failure of the appliance to operate in

tion becomes

ucted at both
beed settings.

stats are to be
. Six samples

46.7.2 Three samples of the hair curler heater are to be tested with the curlers in place, and three
samples are to be tested without the curlers. The samples are to be placed on a white, tissue-paper-
covered soft pine wood surface in a draft-free location and connected to a circuit of a voltage in
accordance with 44.1.13. Exposed dead-metal parts are to be connected to ground through a 3-ampere
quick-acting plug fuse. The samples are to be arranged for operation under the most adverse conditions,
including with the cover closed if the appliance can be so operated, and are to be draped with a double
layer of cheesecloth. Operation is to be continued in this manner until ultimate results are noted or until a
manually resettable protector or a replaceable cutoff opens the circuit.

46.7.3 The results of the test described in 46.7.2 are acceptable if:

a) There is no glowing of the supporting surface, flaming of the cheesecloth, or similar
manifestation of a risk of fire;
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b) There is no degradation of the enclosure material exposing uninsulated current-carrying parts to
contact; and

c) The

fuse in the grounding connection does not rupture.

46.7.4 A manually-resettable protector or a replaceable thermal cutoff (fusible link) used to provide

compliance w
46.8 Bonne

46.8.1

ith the requirement in 46.7.1 shall not function during the normal temperature test.

t-type hair dryers — hair entanglement test

A bonnet- or helmet-type hair dryer with heater and blower integral with the head piece shall be

subjected to the test described in 46.8.2.
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46.9 Wax depilatory appliances
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layer-of cheesecloth and connected to a circuit of the voltage as specifi
mperature controls are to be set for maximum heating. Exposed dead-met
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ration is to be

continued in this manner for 7-1/2 hours, or until a manual reset limit control or thermal cutoff opens the
circuit. If a limit control can be manually reset without disassembling the appliance, the control is to be held
in the on position until 7-1/2 hours of operation elapse or the ultimate results are obtained. If a manually-
reset limit control cannot automatically reset when the reset means is held in the "on" position, the control
is to be reset as quickly as possible after each tripping for a total of four times or for the number of cycles
for which it can be reset during the 7-1/2-hour period, whichever is less. The maximum temperature of the
wax, as specified in 44.2.3, shall be recorded during wax heating. The maximum temperatures of the
interior surface(s) of the wax reservoir(s) shall be recorded during wax heating and empty operation.

46.9.4 The results are acceptable if:

a) There is no glowing of the supporting surface, flaming of the cheesecloth, or similar
manifestation of a risk of fire;
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b) There is no degradation of the enclosure material exposing uninsulated current-carrying parts to
contact;

¢) The fuse in the grounding connection does not rupture; and

d) The maximum wax and empty reservoir temperatures do not exceed the flash point temperature
of the wax, as determined by the Standard Test Methods for Flash-Point by Pensky-Martens
Closed Cup Tester, ASTM D93.

46.9.5 An abnormal test is also to be conducted by operating the appliance under the conditions of
intended use, as described in 44.2.1 and 44.2.2, but defeating the temperature control that operates to

keep the wax temperature at or below 75°C (167°F). The visible overheat condition indicator specified in
9.3.5 shall fungtierwhenthe-waxtemperature-exceeds 752G

46.10 Hair dryer immersion protective devices with convenience receptacles

46.10.1 To determine compliance with 7.9(h), the hair dryer immersion protective deyice shall not
present a risk|of fire or electric shock when tested as described in 46.10.2 — 46.10.5. Addjtionally, if the
immersion protective device is functional at the end of the test, it shally¢omply with the applicable
requirement ir) the high-resistance ground faults test specified in the Standard for GroundtFault Circuit-
Interrupters, UL 943.

46.10.2 With regard to the requirement specified in 46.10.1,.a risk of fire or electric shock|is considered
to exist if any o¢f the following occur:

a) Glowing, charring, or flaming of the cheesecloth'as specified in 46.10.3;
b) Opehing of the 3-ampere fuse as specified’in 46.10.3;
c) Emigsion of flame, sparks, or molten. fnetal from the enclosure;

d) Development of an opening itnthe body of the immersion protective device tha{ exposes live
parts involving a risk of electric shock to contact by persons (see 8.5.1 — 8.5.4); or

e) Loss$ of structural integrity to such a degree that the immersion protective devicg collapses or
experignces such displacement of parts that may lead to short-circuiting or grounding of live parts,
or canmot be removed from a receptacle immediately after the test without deformation that may
present a risk of glectric shock.

46.10.3 The|immersion protective device is to be plugged into a duplex receptacle. The dutlet's face of
the duplex regeptacle is to be in a vertical plane. The test voltage and frequency are to be in accordance
with 44.1.13. frouit = ime= : ing the test, the
device is to be draped with a double layer of cheesecloth conforming to the outline of the device. Exposed
dead-metal parts of the device are to be connected to earth ground through a 3-ampere nontime-delay
fuse. A user-serviceable fuse is to be effectively defeated. The hair dryer is to be operated with its
temperature and speed control adjustments set in the positions that will result in the most severe test. The
convenience receptacle is to be connected to a resistive load adjusted to 15 amperes. Operation is to be
continued for 7 hours or until one or more of the following results are observed:

a) A risk of fire or electric shock develops (see 46.10.2);
b) The branch-circuit fuse opens;
c) The appliance protective device opens;

d) Any other circuit component opens. If this occurs, the test is to be repeated two more times
using new components for each test; or
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e) A minimum of 1 hour has elapsed, the circuit conditions have stabilized, and there is no further
evidence of overheating of parts. The overheating of parts may be detected by indicators such as
odor, smoke, discoloration, cracking of materials, charring, flaming, glowing, arcing, changes in
circuit current, or similar phenomena.

If the results in (b), (c), or (d) occur, additional tests as indicated in 46.10.4 shall be conducted.

46.10.4 If the 20-ampere line fuse, appliance protective device, or any other circuit component opens as
indicated in 46.10.3(b), (c), or (d), the load on the convenience receptacle is to be adjusted to the highest
value that will permit the test to be conducted for 7 hours or a minimum of 1 hour with stabilized conditions.

Exception: If agreeable to those concerned, the size of the overcurrent protective device for the supply
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re.is ho emission of flame, sparks, molten metal, or similar result;

¢) The appliance does not collapse or experience such displacement of any part that may result in
a risk of fire or electric shock, such as short-circuiting or grounding;

d) The enclosure does not permit the entry of the accessibility probe, as shown in Figure 8.1, to
contact an uninsulated live part; and

e) The 3-ampere fuse to ground does not open.

47 Exposure to Moisture Test

471

An appliance that may alternately be used wet and dry (such as a hair dryer-styler having comb and

brush accessories that may be used for setting or styling of wet or damp hair and then used as a dryer, or

a hair untangl

er) shall be tested as described in 47.2 — 47.6.
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47.2 One sample is to be subjected to this test in an unenergized condition. Any attachment is to be
oriented to result in the most unfavorable condition of use.

47.3 Each sample is to be oriented above a standard test solution (consisting of 1/2 gram of calcium
sulfate per liter of water) so that the comb teeth or the center row (or rows) of brush bristles are pointing
vertically downward. While held in this position, and without axial rotation, jerking or shaking, the sample is
to be lowered so that the teeth or bristles enter the test solution. The depth of insertion is to be such that
the exposed bases of the teeth or bristles are at the surface of the water. The sample is to be held in this
position for 2 seconds, then removed from the water without changing the angle of the appliance and then
tilted to a vertical position with the accessory end up. This position is to be held for 5 seconds, after which
the original position is to be resumed and the sample again dipped into the water as before. This operation
is to be repeated without interruption a total of ten times at the nominal rate of six per minute.

47.4 FoIIowing the dipping cycles, and while being held in its final vertical position, the sgmple is to be

e dead-metal

completely an
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$

49 CordFle

49.1

xing—Tes

Each of six "as received" samples of a hand-supported hair-drying appliance (such as a hair dryer,

blower-styler, heated air comb or brush, hair dryer-curling iron combination, wall-hung hair dryer, or the
hand unit of a wall-mounted hair dryer), comb, curling iron, untangler, hair crimping iron, hair straightening
iron, or similar hand-supported appliance shall be subjected to a cord flexing test as described in 49.2.
Three additional samples of a hand-supported hair-drying appliance shall be subjected to the conditioning
and flexing test described in 49.6.

49.2 Each sample is to be mounted in a guide with a 1/4 pound (113 g) weight attached to the cord 8
inches (203 mm) from the cord entry hole so that the unit can be rotated 540 degrees about the axial
center of the cord. A typical arrangement is shown in Figure 49.1. The rate of flexing is to be 10 cycles per
minute, where 1 cycle is equivalent to three complete rotations as defined in Note (a) of Table 49.1,
resulting in a rotational speed of 30 rotations per minute. During the test, the supply cord conductors of the
sample are to carry current equal to the current rating of the appliance at rated voltage. The "as received"
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samples are to be subjected to the number of cycles of flexing specified in Table 49.1. The conditioned

samples of a hand-supported hair-drying appliance are to be subjected to 1,000 cycles of flexing.

Exception No. 1:

With the concurrence of all concerned, the attached weight may be other than 1/4

pound, adjusted such that the cord is held taut and the intended flexing action is produced.

Exception No. 2: With the concurrence of all concerned, the rate of rotation or cycle rate may be greater

than specified.

Figure 49.1

Cord flexing test apparatus

GUIDE “\\

APPLIANCE

P RN

WEIGHT

APPLIANCE

Table 49.1

SB1765 TEST WEIGHT
Inches (mm)
1 (25.4)
4-112 (114)
6 (152)

Number of cvcles of tost f ved" |

Type of appliance

Number of cycles required

or without swivels

Hand-supported hair-drying appliances, other than curling irons and brushes, with or 6,000
without swivel assemblies

Curling irons and brushes with or without swivels 5,000
Other hand-supported appliances such as hair crimpers and hair straighteners, with 1,000

point.

NOTE - A cycle consists of 540 degrees of rotation in one direction plus 540 degrees in the reverse direction back to the starting

49.3 For an appliance using a cord swivel construction, the test described in 49.2 is to be conducted with

the swivel locked in place.
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Exception: An appliance using a cord swivel construction can be tested with the swivel operating provided
it complies with 49.5.

49.4 For both "as received" and conditioned samples, test results are acceptable if:

a) There is no breakage of the cord or exposure of an uninsulated conductor strand;

b) Each sample is subjected to and complies with a 1,000—volt dielectric voltage-withstand test
between the individual conductors of the flexible cord with the internal connections to the unit

severe

d and insulated; and

c) For an appliance using a 3-conductor grounding-type cord, the conditions of the grounding

contint

ity test specified in 57.1 are met

495 An app
with and withg
freely during t
comply with th
the horizontal

49.6 Three {
temperature ¢
manufacturer.
samples are tq

50 Cord Fle

50.1 An app
subjected to th
cord insulation
supply condug

50.2 To cond
Figure 50.1 s0
cord entry intq
downward. Th
located 9 incH
rounded edge
to be attacheg
conductors of

iance using a cord swivel construction and tested with the swivel operating i
ut the weight, using separate sets of six samples for each condition, with the
ne test. The swivel shall remain functional during and after complétion of the
e requirements in 49.4. A functional swivel shall serve to keep the cord from
blane through the axis of rotation.

f 100°C (212°F) for 96 hours or at 87°C (189°E)“for 168 hours, as sps
Following oven conditioning and cooling to a roomdemperature of 23 +2°C (7|
be tested as described in 49.2.

King Test for Appliance Leakage-Current-interrupter (ALCI)

iance leakage-current-interrupter (ALCI) configured as an attachment plug
e cord flexing test described in 50.2 — 50.4. There shall be no damage to the
or appliance leakage-current-interrupter enclosure and no loss of continuity
tor.

uct this test, the specified units of the ALCI are to be assembled to the test fiX
there is no interference with the test procedure. Each unit is to be mounted w

5 to be tested
cord hanging
test and shall
rotating past

amples of a hair-drying appliance are to be conditioned’in an air oven maintained at a

cified by the
3 +3.6°F), the

cap shall be
power supply
in any power

ture shown in
th the point of

the ALCI at the eenter of rotation. For the start of the test, the cord is to h
e cord is to be .passed through the two cord guides spaced 3/4 inch (19.1
es (229 mm) below the cord entry into the ALCI. The cord guides are to
5 wherg' they may be contacted by the cord. A 1/4-pound (113-gram) unsupp
to thefree end of the cord, 12 inches (305 mm) from the cord entry into

relay circuit th

each-Unit are to be connected in series with each other, and with a low-voltag

ang vertically
m) apart and
lave smoothly
rted weight is
e ALCI. The
, low-current
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Figure 50.1

Flexing test apparatus

FLEXING CYCLE
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Cord Guides (229mm)
Spoced 3/4"
(19 mm) Apart 12"

(305~"mm)

TYPICAL CLAMPING/ROTATING MEMBER
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\ FRONT
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50.3 Six units are to be subjected to 6,000 cycles of flexing at a rate of 10 cycles per minute in the plane
of the face of the ALCI. The test is to be repeated using six additional units with the flexing in the direction
perpendicular to the plane of the face of the ALCI.

50.4 With reference to 50.3, each cycle consists of a 90-degree rotation of the unit in one direction; a
180-degree rotation in the opposite direction; and then a return to the starting point.

51 Test for Security of Swivel Assembly

51.1 The supply swivel assembly on one as-received sample and three conditioned samples (as
described in 51.2) are each to be subjected to a direct pull force of 35 pounds (156 N) for 1 minute with the
force applied at any angle the construction of the appliance will permit. The appliance is to be energized at
rated wattage during this test. The result is acceptable if:

a) Thefe is no displacement of the cord and no evidence of intermittent contact in| the electrical
circuit and
b) The pppliance complies with 8.5.3 during and after the test.
Exception: The direct pull force for an appliance weighing 1/2 pound (227,g) or less (exclusite of the cord)
is to be 20 poynds (89 N).
51.2 With regard to 51.1, the conditioned samples are to be.maintained for 7 hours at a temperature of

10°C (18°F) h
test, but not le

gher than the temperature measured on the swivel assembly during the norma
5s than 70°C (158°F).

| temperature

52 Swivel Endurance Test

52.1 An app ndurance test

described in 5]

iance provided with a cord swivel shall be subjected to the cord swivel e
.2 - 52.6.

52.2 If a hapd-supported comb, curling iron, hair untangler, or similar hand-supported appliance is

provided with
49, under the
For a hand-s

A cord swivel, each.of.\the same six samples subjected to the Cord Flexing Te
condition of the swivel operating are to be subjected to the tests described in £
pported hair dryer provided with a cord swivel, six new samples are to

sting, Section
2.3 and 52.5.
be tested as

described in the exception:0f'52.3 and in 52.5.
52.3 The co
additional nun
direction plus

d flexing“test described in 49.2 is to be continued and the swivel is to be
nber. of cycles required to total 100,000 cycles. (A cycle consists of 540 d
pb40-degrees in the reverse direction back to the starting point).

cycled for the
Tgrees in one

Exception: The cycle for the cord swivel of a hand-supported hair dryer is to consist of 100 degrees in one
direction, back to the starting point, then 100 degrees in the reverse direction and back to the starting
point. Other test conditions are specified in 49.2.

52.4 A hand-supported hair dryer that can be converted into a curling iron (for example, by use of a hair-
curling attachment) is to be cycled in accordance with 52.3, with the appliance in the curling iron
configuration and, in accordance with the Exception to 52.3, with the appliance in the hair dryer
configuration. A separate set of six samples is to be used for testing in each configuration.

52.5 At the conclusion of the cycling in 52.3, a dielectric voltage-withstand test, at a voltage in
accordance with the requirements in Table 45.1, is to be performed, as described in 45.1 — 45.3, between
live parts and exposed surfaces of the swivel assembly.
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52.6 Testresults are acceptable if:

a) There is no breakage of the cord or cord swivel, or exposure of an uninsulated conductor strand;

b) Each sample operates as intended;

c) Each sample complies with the requirements of the dielectric voltage-withstand test as required
in 52.5; and

d) For an appliance using a 3-conductor grounding-type cord, the conditions of the grounding
continuity test specified in 57.1 are met.

53 Hinge Endurance Test

53.1 A hair
handle shall b

53.2 Three

crimping or h
appliance. E4
and unfolding
closing the m
open position

Exception: Wi

53.3 Atthe
the Dielectric

Crimping iron, a hair straightening iron, or an appliance such as a hair dryerlha
e subjected to the hinge endurance test described in 53.2 — 53.4.

air straightening iron is then to be subjected to 30,000 cyclesof opening a
ch sample of an appliance with a foldable handle is to be subjected to 6,000 cy
the handle. The rate of cycling is to be 10 cycles pep minute, with one cycl
bveable part from the fully open position to the fully closed position and then b

th the concurrence of all concerned, the cycle rate may be greater than specifi

tonclusion of the cycling described in 5312, a dielectric voltage-withstand test a
Voltage-Withstand Test, Section 45,Gs to be conducted. The test potential i

between live parts and exposed surfaces of the hinge assembly.

53.4 The re
number of cy
renders the a

a) The

b) Ead
45.

54 Test of A

Sults of the cycling described in 53.2 are acceptable if, upon completion @
cles, the samples are Operable (that is, no electrical or mechanical chang
bpliance inoperable) and:

re is no exposure.of an uninsulated live part or a normally enclosed insulated v

h sample complies with the requirements in the Dielectric Voltage-Withstand

Lutomatic Controls

ving a foldable

samples are to be energized at the voltage specified in 44.1.13. Each sample of a hair

nd closing the
cles of folding
e consisting of
ack to the fully

al
=

d.

s described in
to be applied

f the required
e occurs that

ire, and

Test, Section

54.1

54.1.1

Overload

An automatic control provided on an appliance for temperature regulating or limiting shall be

capable of operating successfully for 50 cycles of operation when the appliance is connected to a circuit
having a voltage of 120 percent of the voltage in accordance with 44.1.13. There shall not be dielectric or
mechanical breakdown of the control, or undue burning, pitting, or welding of the contacts.

54.1.2 To determine whether an automatic control complies with the requirement specified in 54.1.1:

a) The

appliance is to be connected to a grounded supply circuit;

b) The enclosure, if of metal, is to be connected to ground through a 3-ampere fuse; and

c) The control, if single-pole, is to be connected in an ungrounded conductor. The test is to be
made with direct-current. The fuse shall not open.
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Exception: An appliance intended for use on alternating-current only is to be tested with alternating-
current.

54.2 Endurance

54.2.1 Unless it has been shown by previous tests to be acceptable, an automatic temperature control
provided on an appliance shall be subjected to an endurance test that shall consist of the number of cycles
of operation indicated in Table 54.1 when connected as described in 54.1.2. If it is indicated in the table
that the test is to be conducted under load, the thermostat shall make and break, at a voltage in
accordance with 44.1.13, the maximum rated current that it carries under any condition of intended
operation of the appliance. There shall not be dielectric or mechanical breakdown of the thermostat and no
undue burning, pitting, or welding of the contacts.

Table 54.1
Number of cycles of operation for endurance test

Type of dontrol Automatically reset control Manually reset control
Temperature-redulating A number of cycles equivalent to 1,000 hours To be made/the subject of an appropriate
of intended operation, but no less than 6,000 investigation.?

cycles. However, the test may be omitted if,
with the control short-circuited, no temperature
rises of more than the limiting values described
in Table 44.1 are attained in a normal
temperature test of the appliance.

Temperature-limjting A number of cycles equivalent to 100 hours of 1,000 cycles under load and 5,000 cycles
operation of the appliance under any'condition | without load. However, the test may be omitted
which causes the control to function, or if, with the control short-circuitef, there is no
100,000 cycles, whichever is greater. However, | evidence of a risk of fire as desgribed in 46.1.1
the test may be omitted if, with-the control during continuous abnormal opgration of

short-circuited, there is no\evidence of a risk of | appliance.
fire as described in 46.1.1"during continuous
abnormal operation-0f the appliance.

Combination tenmjperature- 100,000 cycles if;'with the control short- To be made the subject of an appropriate
limiting and -regtilating circuited, there'is evidence of a risk of fire as investigation.?
described\in 46.1.1. If there is no such
evidence; the control is to be tested as
described for a temperature-regulating control.

Temperature cortrol for hand- | 6000 cycles. See also 5.35.
supported hair dfyers

2 If the operation|of the cohtrol involves physical movement of a part of the appliance, the test is to be so arranged {hat each cycle
will involve the cpmpletetintended operation of the appliance.

54.2.2 With reference to Table 54.1, controls are classified as follows:

a) A temperature-regulating control functions only to regulate the temperature of the appliance
under conditions of intended use. The breakdown of the control would not result in a risk of fire,
electric shock, or injury to persons.

b) A temperature-limiting control functions only under conditions that produce temperatures higher
than intended. The breakdown of the control might or might not result in a risk of fire, electric shock,
or injury to persons.

¢) A combination temperature-regulating and -limiting control functions to regulate the temperature
of the appliance under conditions of intended use, and also serves to reduce the risk of fire, electric
shock, or injury to persons that might result from temperatures higher than intended.
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55 Test of Thermal Cutoffs (Fusible Links)

55.1

A thermal cutoff shall open the circuit in the intended manner without causing the short circuiting of

live parts and without causing live parts to become grounded to the enclosure. This determination is to be
made with the appliance connected to a circuit of a voltage in accordance with 44.1.13 and operated in a
position to cause excessive heating.

55.2

tested with the dryer oriented in the position most likely to:

In the case of a hand-supported hair dryer using a thermal cutoff, each of five samples shall be

a) Cause molten metal from the cutoff to short-circuit a heating element or other electrical part or

b) Ex
A separate sg

55.3 To dets
operated five

Exception: T¢
Requirements

55.4 The of
rated opening
and its ability
circuit conditid

Exception: A
temperature |

The test will pormally consist of those specified in 55.2 and 55.3, using selected thermal ¢

not open at n
determine thd

56 MotorC

56.1 A motd
equivalent to
overload test
motor. Dielec

i IIIUitUI I IIIUtdi t; ||uugi I'dair i IbiUbuIU UpPCI Iil Ig.
mple shall be used for each different test position.

rmine whether a thermal cutoff complies with the requirement inc85.1, the apq
fimes as indicated, and it is required that the cutoff perform aceeptably each tin

sts are not required on a thermal cutoff complying withcthe Standard for Th
and Application Guide, UL 60691.

ening temperature of a thermal cutoff shall not:differ by more than 8.3°C (15

temperature. A thermal cutoff shall be investigated with respect to its aging
to open without a risk of fire, electric shocK or injury to persons under overl
ns.

thermal cutoff may have an opening temperature of more than 8.3°C from its
f tests indicate that a greater temperature tolerance is acceptable for a partic

ore than 8.3°C below thextemperature obtained by adding the tolerance to be
t the cutoff does not operate during the normal temperature test in accordance)

bntrol Overload Test

r control device supplied as a part of an appliance and not having a horg
the motof. it controls, shall be capable of performing effectively when sy
consisting of 50 cycles of operation, making and breaking the stalled rotor
ric.er,mechanical breakdown of the device or undue pitting or burning of the

not occur.

liance is to be
he.

ermal-Links —

.0°F) from the
characteristics
pad and short-

rated opening
Ular appliance.
utoffs that will
e conducted to
with 44.1.17.

epower rating
bjected to an
current of the
contacts shall

56.2 To determine whether a motor control device complies with the requirement in 56.1, the device is to
be tested with the appliance connected to a supply circuit of rated frequency and a voltage in accordance
with 44.1.13, and with the rotor of the motor locked in position. During the test, the frame or enclosure of
the appliance is to be connected to ground through a 3-ampere plug fuse, and the electrical connections
are to be such that any single pole, current-rupturing device will be located in an ungrounded conductor of
the supply circuit. If the appliance is intended for use on direct-current, the exposed dead-metal parts of
the appliance are to be connected so as to be positive with respect to a single pole, current-rupturing
device. The fuse in the grounding connection shall not open.
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57 Grounding Continuity Test

57.1 The resistance of the grounding path between a dead-metal part of an appliance as specified in
27.3 and the equipment grounding terminal or lead or the point of attachment of the wiring system or the
grounding blade of an attachment plug shall be no more than 0.1 ohm.

57.2 With reference to 57.1, the resistance may be determined by any convenient method. If the results
do not comply with the requirement specified in 57.1, either a direct- or alternating-current at a potential of
no more than 12 volts, and equal to the current rating of the maximum-current-rated branch circuit
overcurrent protective device that may be used with the appliance, is to be passed from a dead-metal part
to either the:

a) Equipment grounding terminal,
b) Point of attachment of the wiring system, or

c) Groynding blade of the attachment plug.

The resulting @rop in potential is to be measured between these two points: The resistancel in ohms is to
be determined by dividing the drop in potential in volts by the current in amperes passing befween the two
points.
58 Test for Rermanence of Cord Tag for Hand-Supported Hair-Drying Appliances
58.1 Generdl

58.1.1 To determine compliance with 72.4.2 and*72.4.4, representative samples thgt have been
subjected to the tests described in 58.2.2 — 58.3.1:shall meet the following requirements:

a) The tag shall resist tearing for longerthan 1/16 inch (1.6 mm) at any point;
b) The ftag shall not separate from'the power supply cord;

¢) The tag shall not slip or.move along the length of the power supply cord more than(1/2 inch (12.7
mm);

d) Thefe shall be no permanent shrinkage, deformation, cracking, or any other confition that will
render the markifg-on the tag illegible; and

e) Oveflamination shall remain in place and shall not be torn or otherwise damaged. The printing
shall rgmain‘legible.

Exception: A cord tag that complies with the applicable requirements in the Standard for Marking and
Labeling Systems — Flag Labels, Flag Tags, Wrap-Around Labels and Related Products, UL 969A, under
the intended cord surfaces, temperature, specific environmental conditions and limited slippage rating, is
not required to comply with this requirement.

58.2 Test conditions

58.2.1 For each type of conditioning specified in 58.2.2 — 58.2.4, three samples of the tag applied to the
power supply cord in the intended manner are to be used. If tags are applied by an adhesive, tests are to
be conducted no sooner than 24 hours after application of the tag.

58.2.2 Three samples are to be tested as received.
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58.2.3 Three samples are to be tested at the end of 30 minutes of conditioning at a room temperature of
23 £2°C (73.4 £3.6°F) and 50 5 percent relative humidity, following conditioning in an air-circulating oven
at 60 £1°C (140 £1.8°F) for 240 hours.

58.2.4 Three samples are to be tested within 1 minute after exposure for 72 hours to a humidity of 85 +5
percent at 32 +2°C (89.6 £3.6°F).

58.3 Test method

58.3.1 Each sample is to consist of a length of power supply cord to which the tag has been applied. The
power supply cord, with the attachment plug pointing up, is to be held tautly in a vertical plane. A force of 5
pounds (22.2 N) is to be applied for 1 minute to the uppermost corner of the tag farthest from the power

supply cord,
downward in
manipulation
58.1.1(e), ea

approximately
angle to the tq

59 Mountin

59.1
accordance

studs at 16-in

specified in th

adjustable ap

gradually incr|

the extended
times the wei

The load is td
surface, to thg hanging means, or to the-appliance.

60 Extende

60.1 To det

fiberglass sle
described in §

60.2 Each s

To dets

vithin 1/4 inch (6.4 mm) of the vertical edge of the tag. The force is to be ap
a direction parallel to the major axis of the cord. In determining compliance
is permissible, such as straightening of the tag by hand. To determine co
ch sample is to be scraped 10 times across printed areas and‘edges, w
2 pounds (8.9 N), using the edge of a 5/64 inch (2.0 mm) thick)steel blade
st surface.

g Means Strength Test

rmine compliance with 12.1 after the appliance is ifistalled, the appliance is to

ch (406.4-mm) centers — is to be used as the‘support surface. Fasteners are tg
e instructions and if not noted are to be ‘positioned in the plasterboard betw

basing force is to be applied to act\ertically through the center of gravity of th
position. The force is to be incréased over a period of 5 to 10 seconds until
jht of the appliance, but no less than 10 pounds (44.5 N), is applied to the mo
be sustained for 1 minute.-Results should show no evidence of damage tg

d Operation Test

ermine if aShigher temperature rise than that specified in Table 44.1 is ac
eving (seé. Note (h) of Table 44.1), three samples of the appliance are to
0.2 = 60:5.

plied vertically
with 58.1.1(d),
mpliance with
ith a force of
held at a right

be mounted in

vith the manufacturer's installation instructions. using fasteners and constructions as
described. If po wall constructions are specified, 3/8-inch (9:5-mm) thick plasterboard — dry

wall on 2 by 4
be applied as
een studs. An

pliance is to be adjusted to the positioni;that will give the maximum projection fflom the wall. A

e appliance in
a load of four
Linting system.
the mounting

ceptable for a
be tested as

ampln is to be npnrq’rnd r'nnfimmu':ly for 1,000 hours. The test \/nlfngn ("

s specified in

44.1.13) is to be increased, if necessary, to cause the wattage input to the appliance to be equal to its
marked wattage rating. Each sample is to be placed on a thermal insulating surface, supported by its
stand, if provided. Adjustable temperature controls are to be adjusted for maximum heating. Each sample
of an appliance having an automatically controlled preheat cycle is to be subjected to 6,000 cycles of
operation. Each cycle is to consist of energizing the appliance from room temperature to the maximum
stabilized temperature condition, then de-energizing and cooling to room temperature. Forced cooling,
such as by directing air jets at the appliance, may be used to reduce the cooling time. The "on" time of
each cycle is to be such that the total "on" time will be no less than 1,000 hours. Following the successful
completion of the 6,000 cycles of operation or the 1,000-hour continuous operation, and after being
allowed to cool to room temperature, each sample is to be tested for compliance with the Leakage Current
Test, Section 38.

Exception: The appliance is not required to be subjected to the 6,000 cycles of operation if aged for 1,000
hours at a temperature equal to the maximum temperature during the preheat cycle.
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60.3 Each sample, while at room temperature, is then to be subjected to impacts as described in 60.4 —
60.6. After each drop for a hand-supported appliance and the one impact for other types of appliances, the
leakage current test is to be repeated. After the leakage current test, each sample is to be subjected to the
Dielectric Voltage-Withstand Test, Section 45. For a hand-supported appliance, the dielectric voltage-
withstand test is to be conducted after the final leakage current test.

60.4 Each of three samples of a hand-supported portable appliance is to be dropped 3 feet (0.91 m) to
strike a hardwood surface in the position most likely to produce adverse results. The hardwood surface is
to be as described in 34.5. Each sample is to be dropped three times so that, in each drop, the sample
strikes the surface in a position different from those in the other two drops.

60.5 Stationary, fixed, counter-supported, or floor-supported appliances are to be subjected to the ball
impact test degcribed in 60.6.

60.6 Each oflthree samples of the appliance is to be subjected to a single impact oftthe’valjie specified in
Table 60.1 forjthe applicable appliance type, on any surface that can be exposed t9)a blow during normal
use. This impgct is to be produced by dropping a steel sphere, 2 inches (50,8 mm) in [diameter and
weighing 1.18|pounds (0.535 kilogram mass) from a height necessary to produce the specified impact as
shown in Figure 60.1. For surfaces other than the top of an enclosure, the steel sphere is to be suspended
by a cord and swung as a pendulum, dropping through the vertical distance necessary to calise it to strike
the surface with the specified impact as shown in Figure 60.1.

Table 60.1
Ball impact requirements-for equipment
Portable
Counfer-supported, Floor:supported, Stationary or fixed,
foot-pounds (joules) foot-pounds (joules) foot-pounds (joules)
0.75 (1.02) 5.0 (6.8) 5.0 (6.8)
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Figure 60.1

Ball impact tests
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1 H indicates the vertical distance the sphere must travel to produce the desired impact.

2 For the ball-pendulum impact test, the sphere is to contact the test sample when the string is in the vertical position.
3 The rigid supporting surface is to be as described in 34.5.
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60.7 Theres

ults are acceptable if all samples:

a) Are operable at the end of the 1,000 hours or 6,000 cycles of operation as specified in 60.2 and

b) Comply with the Leakage Current Test, Section 38, and the Dielectric Voltage-Withstand Test,
Section 45.

It is acceptable for the samples to become inoperable after a drop or an impact.

61

61.1

Heating Element Endurance Test

Each of six samples of an appliance having an automatically controlled preheat cycle are to be

subjected to §
voltage specifi
de-energizing
may be used
operation and
Test, Section 3

Exception No
permissible if
the appliance,

Exception No,
Operation Tes|

62 Testof P

62.1 If physi
fire or electric
liquid intendeg

Exception: Ph
an abnormal

Section 38, ar
results for the

62.2 The tes|
in 62.1 depen

;000 Ccycles of operation. Each Cycle IS 10 Consist of energizing the applian
ed in 44.1.13 from room temperature to the maximum stabilized temperature g
and cooling to room temperature. Forced cooling, such as directing airjets ‘at
to reduce the cycling time. Following the successful completionaf the 6,

8, and subjected to a the Dielectric Voltage-Withstand Test, Section 45.

1: Failure of the heating element assembly before the 6,000 cycles are
breakage of the heating element, and movement of thé/broken pieces of the ¢
will not result in a risk of fire or electric shock.

2: The heating element endurance test is hebrequired to be conducted if
f, Section 60, is conducted.

hysical Properties of a Liquid Container, Seal, or Diaphragm

cal deterioration of a liquid container, seal, diaphragm, or similar part would res
shock, the component shall*be tested to determine its resistance to deterior
to contact it.

sical properties of the. component are not required to be investigated if it is re
bperation test. During and after the abnormal operation test, the Leakage
d the Dielectric_Yoltage-Withstand Test, Section 45, are to be conducted. A
eakage current and dielectric voltage-withstand tests are specified in 38.1 anqg

t procedure for determining whether a component complies with the requirem
Is Upon the material of which it is composed, its size and shape, the mode of]

the appliance,

ce at the test
ondition, then
he appliance,
D00 cycles of

after being cooled to room temperature, each sample is to be subjected to Leakage Current

completed is
lement within

the Extended

ult in a risk of
htion from the

imoved during
Current Test,
cceptable test
45.3.

ents specified
application in

and similar criteria. The test procedure includes visual inspection for cracks

deformation,

and similar deterioration after accelerated aging and a comparison of hardness, tensile strength, and
elongation before and after accelerated aging.

62.3 With respect to 62.1 and 62.2, a component of rubber, neoprene, or thermoplastic material shall be
tested to compare its tensile strength and elongation before and after artificial aging. The results are
acceptable if the properties are found to be no less than the minimum values indicated in Table 62.1
corresponding to the temperature of the component during the temperature test.

Exception No. 1: A part that is too small to be a practical subject of the physical properties measurements
in Table 62.1 shall show no cracking or significant deformation or change in hardness after accelerated
aging as determined by visual inspection.

Exception No. 2: Test phase Il of Table 62.1 is not required to be conducted on materials that have a
temperature index as a result of long-term aging or a generic temperature index of at least the measured


https://ulnorm.com/api/?name=UL 859 2021.pdf

JULY 14, 2021 UL 859 115

temperature. See the relative thermal indices in the Standard for Polymeric Materials — Long Term
Property Evaluations, UL 746B.

Table 62.1
Accelerated aging conditions

Minimum
percent of
original tensile
Test strength and
phase Test conditions elongation
| Immersion for 7 days in the liquid used with the material at a temperature no less than 10°C (18°F)
TgNer than the maximum operating temperature of the material measured under ntended
operating conditions, but no less than 70°C (158°F) in any case. 50
Makimum temperature of material Minimum
during temperature tests, Oven temperature, percent of
No. of days in original tensile
Test circu|ating air Strength and
phase °C (°F) oven °Cc (°F) elongation
Il 60 (140) 7 87 (189) 60
75 (167) 7 100 (212) 60
80 (176) 7 113 (234) 60
90 (194) 7 121 (250) 60
105 (221) 7 136 (277) 60
145 (293) 10 150 (302) 60
150 (302) 10 160 (320) 60
160 (320) 30 170 (338) 60
170 (338) 30 180 (356) 60
180 (356) 30 190 (374) 60
190 (374) 30 200 (392) 60
200 (392) 30 210 (410) 60
62.4 As an alternative to thé aif oven aging specified in Table 62.1, the acceptability of a liquid container,
seal, or diaphfagm may be'determined by means of an aging test on the complete appliancq under service
conditions.
| 63 Label AThesion Test (Deleted)

| Section 63 deleted

64 Flammability Test — Wax for Depilatory Appliances
64.1 The wax for a depilatory appliance shall comply with the flammability test described in 64.2.

Exception: This requirement does not apply to constructions in which the molten wax is stored in a closed
applicator and is not exposed to external sources of ignition before being dispensed.

64.2 The depilatory appliance is to be loaded with the maximum recommended amount of wax and
operated at the voltage specified in 44.1.13 and the highest heat setting until the molten wax is at its
maximum temperature. A wooden match is then to be lighted and touched against the surface of the wax.
The wax in the reservoir shall not ignite.
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65 Additional Testing for Hand-Supported Grooming Appliances with a Detachable Power Supply
Cord and for Hand-Supported Grooming Appliances with Detachable Parts Intended to be
Disconnected From Power Under Load Conditions

65.1 Hand-supported appliances provided with a detachable power supply cord and hand-supported
appliances with detachable parts intended to be disconnected from power under load conditions shall
additionally comply with 65.1 — 65.11.

65.2 Appliances with detachable power supply cords shall withstand the impact described in 65.3 with
the power supply cord attached and detached from the appliance. A hand-supported appliance, when
detached from its base or stand, shall withstand the drop impact test described in 65.3. Compliance shall

be determined after impact(s) as follows:

a) Unir
8.1 ang

b) An g

sulated live parts shall not be accessible to contact as determined by the)prd
Figure 13.3;

perating condition shall not arise that affects the mechanical perféermance of

includimg compliance with (a) and (b) of the Exception to 13.3.1.2; or

c) The
Sectior

With referenc

45.

e to (b), cracking or denting of the enclosure shall not affect the function ¢

features and the mating ability of the detachable cord set withthe appliance. Cracking or

enclosure sha
feature.

65.3 A hand
impact test de
repeated on p

a) Eac
hardwd
to cong
57 mm
assem

I not result in exposure of uninsulated live parts of the connector or damage

-supported appliance or hand-suppofted part of an appliance shall be subject
scribed in (@) and (b). The test is conducted with the power supply cord attach
eviously untested samples with‘the power supply cord detached.

h of three samples of therappliance is to be dropped through 0.91 m (3

od surface in the position”’most likely to produce adverse results. The hardw
ist of a layer of nominal 25 mm (1 inch) tongue-and-groove oak flooring (act
or 3/4 by 2-1/4 inches) mounted on two layers of nhominal 19 mm (3/4 inch)
ly is to rest on'a concrete floor or an equivalent non-resilient floor during the te

b) Eaclh sample is‘to be dropped three times so that, in each drop, the sample strikes

a posit

howev
The o

r, if the manufacturer elects, fewer samples may be used in accordance wit

bes in Figure

the appliance

electrical insulation shall comply with the dielectric voltage-withstand requirements of

f any locking
denting of the
to the locking

ed to the drop
bd and then is

ft) to strike a
bod surface is
hal size 19 by
plywood. The
st.

the surface in

on different from those in the other two drops. Three samples shall be employed for the test;

n Figure 65.1.

ral) performance is acceptable upon completion of any one of the procedure

5 represented

in that Figure. TF any sample does not comply on its first series of three drops, the results of the test
are unacceptable.
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Figure 65.1
Procedures for impact tests

(Each series consists of three drops or one ball impact on each sample as applicable.)

Sample Number

Series

Num —

ber 1 2 3 1 2 3 1 2 3 1 2 3
1 A N N A N N A N N A N N
2 A N N A N N U A N U A_N
3 A N N U A N A N U A

Arrows indicate sequence of testiprocedure

A — Acceptable results from drop
U — Unacceptable results from drop
N — No test necessary

SA1162

65.4 A sample of the appliance constructed as detailed in 13.3.1.14 shall be subjected| to the testing
detailed in 65]5 without occurrence of any of the following:

a) Making uninsulated live parts accessible to contact;
b) Proflucing a condition that affects the mechanical performance of the appliance;

c¢) Progducing a <ondition that increases the likelihood of an electric shock as detgrmined by the
dielecfric voltage-withstand test in Section 45;

d) Visiplewpitting of the contacts in either the connector or appliance plug;

e) Carbon tracking that reduces spacings below the acceptable value; or

f) Cessation of normal function of the appliance.

65.5 A sample of the appliance shall be connected to a supply adjusted to rated voltage and operated
under conditions of maximum loading. The appliance coupler shall be inserted and withdrawn for 50
cycles of operation at a rate of not more than 10 operations per minute with the blades or pins of the
mating part connected for not more than one second. At the conclusion of the test, the appliance shall be
examined for compliance with 65.4.

65.6 A sample of the appliance constructed as detailed in 13.3.1.15 shall be subjected to the testing
detailed in 65.7 without occurrence of any of the following:

a) Making uninsulated live parts accessible to contact;
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b) Producing a condition that affects the mechanical performance of the appliance;

¢) Producing a condition that increases the likelihood of an electric shock as determined by the
dielectric voltage-withstand test in Section 45;

d) Visible pitting of the contacts in either the connector or appliance plug;

e) Carbon tracking that reduces spacings below the acceptable value; or

f) Cessation of normal function of the appliance.

65.7 A sample of the appliance shall be connected to a supply adjusted to rated voltage and operated
under conditions of maximum loading. The hand supported portion of the appliance shall be inserted and

withdrawn fror
per minute wi

conclusion of the test, the appliance shall be examined for compliance with 65.6.

65.8 To detd
inclined at 10

Any adjustablg or movable part that will affect the location of the center of gravity of the appl

placed in the
from sliding dg

65.9 After cd
hand-supporte

65.10 A sam

subjected to the unenergized mechanical testinggdetailed in 65.11 without occurrence

following:
a) Prod

b) Prog
place d

c) Prod

65.11 Thelo
to exceed 10 ¢
compliance wi

n the mating connector for 10,000 cycles of operation at a rate not more than
h the blades or pins of the mating part connected for not more than ehe s

rmine compliance with 13.3.1.16, an appliance shall be placed-on a supp
egrees from the horizontal and is to be oriented to the position most likely to

bosition most likely to contribute to tipping. Blocks shall (be used to prevent
wn the incline.

mpletion of the test of 65.8 and with the base of.the appliance still at a 10 deg
d part of the appliance shall be removed and inserted ten complete times.

ple of the appliance provided with the Jlocking mechanism required by 13.3

ucing a condition that affects:the mechanical performance of the appliance;

ucing a condition that prevents the appliance plug from being securely held
uring normal operation; or

Cking meehanism shall be subjected to 10,000 cycles of assembly/disassembl
ycles per minute. At the conclusion of the test, the locking mechanism shall be
th 65:10.

ucing a condition that defeats the locking means of (b) of the Exception to 13.3.

10 operations
econd. At the

brting surface
cause tipping.
ance shall be
the appliance

ree angle, the

1.17 shall be
pf any of the

and locked in

.1.2.

y at a rate not
examined for

66 Thermoplastic Motor Insulation Systems

66.1 General

66.1.1 Motors that employ thermoplastic materials to electrically isolate the windings and similar live
parts from other live parts or noncurrent-carrying metal parts are to be subjected to the tests specified in
66.2 and 66.3.

Exception No. 1: A motor that functions to move air only with a direct mounted fan need not be subjected
to the test in 66.3.

Exception No. 2: A double-insulated appliance is to be tested in accordance with the Abnormal Operation
and Overload Test on Motors in the Standard for Double Insulation Systems for Use in Electrical
Equipment, UL 1097.
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Exception No. 3: A motor that uses Class A insulation materials and has been subjected to the Locked
Rotor Cycling Test specified in the Standard for Rotating Electrical Machines — General Requirements, UL
1004-1, need not be subjected to these tests.

Exception No. 4: A motor that complies with the Standard for Thermally Protected Motors, UL 1004-3

need not be subjected to these tests.

66.2 Abnormal conditioning

66.2.1

with all of the following conditions:

The motor is to be subjected to the abnormal conditioning described in 66.2.2 and shall comply

a) The

b) The material under test shall withstand without breakdown, the dielectric) vol

potent|
condit

66.2.2 The motor is to be operated with the armature locked until ultimate results have be
, Whichever occurs first. Noncurrent-carrying metal parts-of the motor that are insulated by

or for 7 hourg
the material u

66.2.3 With
functioning off
of the maximt
not less than
functions to o

66.3 Overlgad-burnout conditioning

66.3.1 The

r
twice the norr]:al operating current shall'comply with the following after the overload-burno

described in §
a) The

b) The
Withst

66.3.2 Each

3 ampere fuse shall remain intact and

al specified in Dielectric Voltage Withstand Test, Section 45 immediately
oning specified in 66.2.2 and with the 3 ampere fuse removed fromithe circuit.

hder test are to be connected to ground through a 3-ampere, quick-acting, plug

reference to 66.2.2, when the length of the test is limited by an external factof

m-size branch-circuit protective device to which the equipment is likely to be
30 amperes) — the test is to be terminated when an overtemperature or over
ben the circuit.

oplastic insulating materialemployed in motors with a stalled-rotor curren

6.3.2:
3 ampere fuse(shall remain intact and

thermoplastic material under test shall comply with the requirements in Diel
and Test, Section 45 immediately following the overload-burnout conditioning.

age-withstand
following the

en determined

type fuse.

— such as the

a reliable, nonuser-serviceable device (such @sJa fuse or circuit breaker), or fhe functioning

onnected (but
current device

t greater than
it conditioning

ectric Voltage-

ad for 1 hour.

of fhree samples of the motor is to be subjected to operation at normal Io

Immediately f

ttowingoperatingat ormat toad; the toad-isto beincreasedim steps of 10

percent of the

rated current for each of four successive 1-hour periods, followed by two 1/2-hour periods, followed by
eight 1/4-hour periods, followed by such additional periods of 5 minutes until the motor burns out. During
the test, noncurrent-carrying metal parts of the motor that are insulated by the material under test are to be
connected to ground through a 3-ampere, quick-acting fuse.

66.3.3 With reference to 66.3.2, the opening of the circuit by an overtemperature or overcurrent
protective device, is considered an acceptable end of test.

66.4 Thermal aging

66.4.1 A polymeric material employed in a Class 105 (A) insulation system in accordance with the
Exception to 28.4.3 is to be aged for the amount of time corresponding to an aging temperature that
appears on the Class 105 (A) system response shown in Figure 66.1. The motor insulation system is to
cool to room temperature and the applicable dielectric voltage-withstand requirements specified in Section
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45 are to be applied between live parts and noncurrent-carrying metal parts that are isolated from each
other by the material under consideration.

Figure 66.1

Class 105(A) system response
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67 Ozone Test

67.1 Grooming appliances employing ionization circuitry shall not produce a concentration of ozone
exceeding 0.05 parts per million by volume when tested as described in 67.2 — 67.7.

67.2 The test is to be conducted in a room having a volume of 950 — 1100 cubic feet (26.9 — 31.1 m®)
with a minimum side dimension of 8 feet (2.4 m) and a maximum height dimension of 10 feet (3.0 m)
without openings. The test room walls and ceiling are to be covered with a sheet of polyethylene or
aluminum. The floor is to be of a nonporous material such as vinyl tile or aluminum.

67.3 During the test, the test room is to be maintained at a temperature of 25 +2°C (77 +4°F) and a
relative humidity of 50 +5 percent. Prior to the start of this test, the ozone background level is to be

measured wit
during the tes

67.4 The pr
about 30 — 36|

67.5 The oZone monitor sampling tube is to be located 2 inches (50 mm) from the ai

product and ig

67.6 The pr
monitored for

Note: For hairdry

Exception: F@

to be operatg¢d in the same manner and for the length of time specified as for the ter

described in

67.7 If the i
described in §

MANUFACTLU

68 Dielectric Voltage=-Withstand Test

68.1 Asard

h the product off. The background level shall be subtracted from the maximum
.

bduct is to be located in the center of the test room floor for floar-supporte
inches (762 — 910 mm) above the floor for table-mounted or hand@*held produg
to point directly into the air stream.

poduct shall be operated at maximum ozone oufput and the emission of o
7 hours to determine the concentration.

brs, the maximum ozone output condition is typically\low-heat and low speed.

r attended grooming appliances, such as hand-supported hair dryers, etc., tH

bection 44.

7.2 — 67.6 is to be repeated with the fan not operating or with particle filters ren

JRING AND PRODUCTION-LINE TESTS

measurement
d product and
t.

I outlet of the

zone shall be

e appliance is
nperature test

nizing can be energized with the fan not functioning or with particle filters removed, the test

noved.

utine ‘production-line test, each appliance shall be subjected to the applicatio

at a frequency

within the range of 40 — 70 hertz:

rlv of a potential

a) Between the primary wiring, including connected components, and accessible dead-metal parts
that are likely to become energized and

b) Between primary wiring and accessible low voltage (42.4 volts peak or less) metal parts,

includi

ng terminals.

68.2 Each power supply cord terminating in a swivel assembly shall be subjected to a test potential

between:

a) Line conductors and

b) Eac

h line conductor and grounding conductor, if provided.
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The 40 — 70 hertz test potential is to be 1,250 volts maintained for 60 seconds or 1,500 volts maintained
for 1 second. The test is to be conducted prior to assembly of the appliance.

Exception: The end product manufacturer is not required to conduct the test if:

a) The power supply cord-swivel assembly combination has been investigated with respect to the
requirements covering wiring harnesses and

b) The test is conducted as a routine production-line test by the manufacturer of the power supply
cord-swivel assembly combination.

68.3 The production-line test described in 68.1 shall be in accordance with either condition A or B of
Table 68.1. Th

L PO DY Y} H (| PR Lol
IToUIS AdlIt aLlTpulalIT IT UITTT 15 TIU UITITULUITL DITARUUWTT.

Table 68.1
Production-line test conditions
Condition A Condifion B
Applied Applied
. potential, Time, potential, Time,
Appliance type or component volts séconds volts seconds
An appliance nof intended to be applied directly to a 1,000 60 1,200 1
person during ogeration, such as a wig dryer, lotion heater
with removable feservoir, curler heater, hand- or counter-
supported hair dfyer, and the like
An appliance intgnded to be applied directly to a person 1,000 2V 60 1,200 + 2.4V 1
but without moisjure present, such as a dry curling iron
An appliance (orjattachment provided with it) intended to 2,500 60 3,000 1
be applied in a wet or moist condition directly to a person,
such as a steam|curling iron, a mist-type hair curler, or thé
like
An appliance su¢h as a hair dryer/styler or hair untangler 2,500 60 3,000 1
having comb or brush accessories, or both, that may be
used for setting ¢r styling of wet or damp hair
@V is the maximyim marked voltage but.notless than:
1) 120 volts [for a nominal 120-volt appliance or
2) 240 voltsffor a nominal 240volt appliance.

liance-may be in a heated or unheated condition for the test.

assembled). It

is not intended that the appliance be unwired, modified, or disassembled for the test.

Exception No. 1: A part such as a snap cover or friction fit knob that would interfere with conducting the
test is required to be in place.

Exception No. 2: The test may be performed before final assembly if the test represents that for the
completed appliance.

68.6 When the appliance uses a solid-state component that is not relied upon to reduce the risk of
electric shock and that can be damaged by the dielectric potential, the test described in 68.1 may be
conducted before the component is electrically connected, only when a random sampling of daily
production is tested at the potential specified in Table 68.1. The circuitry may be rearranged for the
purpose of the test to reduce the likelihood of solid-state component damage while retaining
representative dielectric stress of the circuit.
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68.7 The test equipment shall include:

a) A transformer having an essentially sinusoidal output,

b) A means of indicating the test potential,

¢) An audible or visible indicator of dielectric breakdown, and

d) Either a manual reset device to restore the equipment after dielectric breakdown or an automatic
reject feature activated by any unit indicating dielectric breakdown.

68.8

include a voltmeter in the output circuit to directly indicate the test potential.

If the output of the test equipment transformer is less than 500 volt-amperes, the equipment shall

68.9 Ifthe o
be indicated b

a) A vd

utput of the test equipment transformer is 500 volt-amperes or larger, the. test
y:

[tmeter in the primary circuit or in a tertiary winding circuit,

b)As

lector switch marked to indicate the test potential, or

c) In the case of equipment having a single test potential output, a marking in a vis
indicafe the test potential. When a marking is used without an indicating voltmeter,

shall i
has bg

68.10 Test ¢

accomplished.

68.11 Durin
primary circui
and the secor

Exception Nq.

subject to ex
tested with:

a)As

b) On
in the

clude a positive means, such as an indicator lamp; to indicate that the manu
en reset following a dielectric breakdown.

quipment other than that described in 687~ 68.9 may be used if the intendeg

j the test described in 68.1, the primary switch is to be in the on position, bo

d test equipment terminal.is{to be connected to the accessible dead metal.

1:  An appliance «(resistive, high-impedance winding, and the like) havin
cessive secondary~voltage buildup in case of dielectric breakdown during th
ngle-pole primary switch, if used in the off position, or

) one:side of the primary circuit connected to the test equipment when the pr
bnpesition or when a primary switch is not used.

potential shall

ble location to
the equipment
al reset switch

factory test is

th sides of the

t of the appliance are to be .connected together and to one terminal of the test equipment,

g circuitry not
e test may be

mary switch is

Exception No. 2: An appliance provided with a normally-open immersion protective device is to be tested
as follows. The appliance is to be connected to a supply circuit of rated voltage, the protective device is to
be reset (closed), the on-off switch of the appliance is to be in the "off" position, and the test potential is to
be applied between each supply circuit conductor and exposed dead-metal parts.

69 Grounding Continuity Test
69.1 Continuity of grounding connection
69.1.1 Each cord-connected appliance having provision for grounding shall be tested, as a routine

production-line test, to determine that grounding continuity exists between the grounding blade of the
attachment plug and the accessible dead-metal parts of the appliance that are likely to become energized.
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69.1.2 Only a single test is required to be conducted if the accessible metal selected is conductively
connected by design to all other accessible metal.

69.2 Electrical indicating device

69.2.1

be used to determine compliance with the requirements specified in 69.1.1 and 69.1.2.

70 Hair Dryer Power Input Test

70.1

Any effective indicating device (an ohmmeter, a battery and buzzer combination, or the like) may

The power input to each hand-supported hair dryer shall be tested as described in 70.2, as a
routine production-line test

70.2 The po
conditions whi

a) 120
b) 240

c) The
Control switch

70.3 The reg
percent of the

70.4 Withre
volts will be as

RATINGS

71 Details

711 An app
only or direct
polyphase cirg

wer input is to be measured with the dryer at operating temperatore” u
e connected to a circuit maintained at:

6 volts for a dryer rated 110 — 120 volts,
12 volts for a dryer rated 220 — 240 volts, or

marked voltage on the dryer for all other voltage ratings.
Bs or the equivalent, if provided, are to be set to result in the maximum power i

ults are acceptable if the power input to_a‘dryer is within the inclusive rang
rating.

hard to 70.3, the wattage of a dryerthat has its electrical rating marked only in
sumed to be the product of those two values.

iance shall be rated in volts and amperes or watts. It may be rated for alter
current onlyFhe rating shall include the number of phases if the appliance is
uit andcthe frequency, if needed to comply with requirements in this standar

relay coil or o
preheat type

ther component. To determine compliance, the requirements in 43.3 shall b
ppliance, the ampere or wattage rating shall be based on the maximum va

nder full-load

nput.

e of 90 — 110

amperes and

nating current
5 for use on a
d, for a motor
e used. For a
ue measured

during the pret

eat r*yr‘ln

71.2 The current rating of an appliance shall include 15 amperes for a single receptacle provided as part
of the appliance and intended as a general use outlet, 20 amperes for two or more receptacles (including a
single duplex receptacle), or, if the outlet is marked as noted in 72.1.6, that marked rating shall be included
in the current rating of the appliance.

71.3 The voltage rating of a cord-connected appliance intended for connection to a nominal 120-volt
supply circuit shall not exceed 125 volts. The voltage rating of a dual-voltage appliance intended for
connection to a nominal 120/240 volt supply circuit shall not exceed 125/250 volts.
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MARKINGS
72 Details

72.1 General

7211 An appliance shall be legibly and permanently marked, where it will be plainly visible (after
installation in the case of a permanently connected appliance), with:

a) The manufacturer's name, trade name, trademark, or other descriptive marking by which the
organization responsible for the product is identified;

ﬁ_l_l’h_d_l—d_l—rl_lﬁ—ﬂﬁa € or other dating period of manuiaciure not exceeding any three consegutive months,
may be abbreviated or in a nationally recognized code, or in a code affirmed by the

Acturer;

b) The
which
manuf
c) A ditinctive (catalog) (model) number or the equivalent; and

d) The electrical rating.

Exception Noj
without the ug

Exception No

1: The date of manufacture may be located where visible behind a cover t
e of a tool. If the cover is removable, the marking shall"be on other than the co

2: The date of manufacture may be located on‘the body or blade of the attach

hat is movable
er.

ment plug.

72.1.2 The fepetition time cycle of a date code shall not'be less than 10. The date code shall not require
reference to the manufacturer's records to determinewwhen the appliance was manufactured|

7213 Ifar
shall have a d

nanufacturer produces or assembles appliances at more than one factory, €
istinctive marking, which may be“in code, to identify it as the product of a partig

ach appliance
ular factory.

72.1.4 A marking shall be:
a) Paint-stenciled, die-stamped, molded, or indelibly stamped;
b) In the form of pressure-sensitive labels; or

c) In alform thathas been determined to be the equivalent.

A pressure-s requirements

gnsitive label, that is required to be permanent, shall comply with the applicabl
in the Standud_mm@g_md_uh&ng_&ﬁem_mﬁﬁﬁ_md&ﬁm_ﬂemw—appﬁjation surface,

temperature and environmental conditions.

72.1.5 Block lettering shall be used for the marked words "CAUTION," "WARNING," or "DANGER," and
for the marking wording that follows any of these words.

72.1.6 An appliance provided with general-use receptacles intended for limited current loads shall have
each such receptacle permanently marked " amperes, maximum, __ watts, maximum" or the
equivalent, adjacent to the receptacle. The ampere rating shall be the receptacle ampere load used during
the normal temperature test. The absence of this marking shall be construed as permitting the loading of
the receptacle during the normal temperature test to the full current rating of the receptacle.

72.1.7 With regard to 7.9(i)(1), the convenience receptacle shall be permanently marked " Amperes
maximum, __ Watts maximum" or the equivalent adjacent to the convenience receptacle. The ampere
and wattage values shall not exceed the rating of the immersion protective device minus that of the hand-
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