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INTRODUCTION

1 Scope

1.1

mattresses, foot warmers, throw blankets and similar bedding.

These requirements cover electrically heated blankets, comforters, quilts, sheets, mattress pads,

1.2 These products are for use in accordance with the National Electrical Code, ANSI/NFPA 70, on
single-phase alternating-current supply circuits operating at a nominal potential of 110 to 120 V ac.

1.3 All bedding is cord-connected and is supplied with either a switch or one or two user-adjustable

temperature-cantrol units Bedding may be thermaostatically controlled

1.4 Bedding
use with wat
consideration

2 Compongnts

2.1 A compq
a) Cor
b) Be
c) Be
d) Add

e) Not

Specific com
Such compor
exceeding sp

Exception No
specific comp)

a) Inv
produq

brbeds, mechanical beds and the like, are to be subject to additional inve
given to their intended use.

nply with the requirements for that component as indicated in this standard;

!

itionally comply with the applicable requirements of this end product standard;
contain mercury.
pbonents are incomplete(in“construction features or restricted in performang

peified limits, and shall'be used only under those specific conditions.

onent requirement that:

blvessa~feature or characteristic not required in the application of the con

intended for connection to other than a nominal 120 V ac supply voltageya

nent of a product covered by this standard shall:

sed in accordance with its rating(s) established for the intended conditions of

sed within its established use limitations orconditions of acceptability;

ents are intended for use only under limited conditions, such as certain ten

1: A component of a product covered by this standard is not required to

t,

hd bedding for

stigation, with

ise;

and

e capabilities.
hperatures not

comply with a

ponent in the

b) Is superseded by a requirement in this standard; or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

b) The component standard:

1) Is compatible with the ampacity and overcurrent protection requirements NFPA 70,

where appropriate;
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2) Considers long-term thermal properties of polymeric insulating materials in accordance
with 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 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall comply additionally with the requirements of the applicable standard(s) that cover devices
that provide those functions.

Exception: WH
markings, inst|
applied.

ere these other functions are not required for the application and not identif
tuctions, or packaging for the appliance, the additional component standard(s

jed as part of
need not be

2.3 A component not anticipated by the requirements of this standard, not specifically ¢
component standards identified in this standard, and that involves a potential risk of electric
personal injury, shall be additionally investigated in accordance with the applicable standard.

bvered by the
shock, fire, or

24 With rggard to a component being additionally investigated, reference to con
performance requirements in another end product standard is -appropriate where that standg
normal and abnormal use conditions consistent with the application of this standard.

2.5 Materialg used in a Class 105 (A) insulation systemshall comply with the Normal Tem
Section 19. Materials used in an insulation system that operates above Class 105 (A) temp

struction and
rd anticipates

perature Test,
eratures shall

comply with the Standard for Systems of Insulating'Materials — General, UL 1446.

3 Units of Measurement

3.1 Values dtated without parentheses are the requirement. Values in parentheses are gxplanatory or
approximate information.

4 Undated References

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

interpreted as [referringto the latest edition of that code or standard.

5 Glossary

5.1 For the purposes of this Standard, the following definition applies.

5.2 CLASS 2 SUPPLY — A secondary circuit supplied by a Class 2 power supply that complies with the
Standard for Class 2 Power Units, UL 1310.

5.3 LOW-VOLTAGE CIRCUIT — A circuit involving a potential of not more than 30 volts and supplied by a
primary battery, by a standard Class 2 transformer, or by a combination of a transformer and a fixed
impedance that, as a unit, complies with all the performance requirements for a Class 2 transformer. A
circuit derived from a line-voltage circuit by connecting resistance in series with the supply circuit as a
means of limiting the voltage and current is not considered to be a low-voltage circuit.
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5.4 SEMICONDUCTOR HEATER WIRE — A heating element consisting of two conductors separated by
a conductive material which has a rapid non-linear increase in resistance when the temperature is raised
through a particular range.

5.5 THROW BLANKET — An electric blanket intended for use in indoor locations but not specifically for
use only on beds. Electric throw blankets are typically smaller in overall size than blankets intended for
use on beds. The length is typically less than 75 inches (109.5 cm) and/or the width is typically less than

38 inches (96.

5 cm).

CONSTRUCTION

6 Covering

of Electrical Parts

6.1 Exceptf
in a shell or @
similar nonelq
the covering ¢

6.2 All seams in the fabric enclosing electrical parts shall be strongly stitched or otherwig

secured.

7 Insulatiorn

7.1 Electricq
it is necessar
to its mechan
to which it is
shock, and in
are to be cons

7.2 Ordinary
but not as the
introduce a ri
the sole supp
rigidity, resist
acceptable fo

7.3 An insy
employed wh

ther covering of a fabric in which there are no openings. All stuffing, ‘padding
ctrical components of bedding shall be outside this covering and shall not be
r its electrical contents.

I insulation is to be considered with respect to its acceptability for the particula

to investigate a material to determine whether it is acceptable, consideration
ical strength, dielectric properties, insulation resistance, heat-resistant qualiti
enclosed or protected, and any other features having a bearing on the risk
ury to persons involved, in conjunction with conditions of actual service. All 9
idered with respect to thermal aging.

vulcanized fiber may e ,used for insulating bushings, washers, separators
sole support for uninsulated live parts where shrinkage, current leakage, or|
5k of fire or electricishiock. Thermoplastic materials are not considered to be
brt of uninsulated'live parts, unless they have been found to have the necessar

- the applieation. All of these factors are to be considered with respect to therm

lating-liner shall be acceptable for the purpose. Vulcanized fiber or a s
erenspacings would otherwise be unacceptable shall be 1/32 inch (0.8 mm) t

pr the connector attached to the bedding, all electrical parts of the bedding shall be enclosed

, springs, and
detrimental to

e equivalently

r application. If
is to be given
bs, the degree
of fire, electric
f these factors

and barriers,
warpage may
acceptable for
y strength and

Bnce to heat, resistance to flame propagation, dielectric properties, and other properties

al aging.

milar material
hick or thicker,

nnnnnnnnn

by oraia

and shall be

lowever, 1/64

inch (0.4 mm) or thicker vulcanized fiber is acceptable in conjunction with an additional air spacing of 50
percent or more of the spacing required for air alone. Barriers shall be secured in place by a means other
than friction between surfaces. The elasticity of tubing shall not be depended upon to hold the tubing in
place.

7.4 The heating element shall be electrically insulated for its entire length so that it is not in contact with
the shell or other covering fabric at any point. The insulated heating element shall be appliance-wiring
material acceptable for the application. The insulated heating element shall be so secured in position that
there is no undue stress on it during use, handling, and cleaning of the bedding. At least 9 inches (229
mm) of the foot of a blanket, sheet, quilt or comforter that can be tucked in during normal use shall be
devoid of all electrical parts other than the male half of the bedding connector and the portion of the
insulated heating element leading to the connector.
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Exception: Bedding constructed with self-limiting semiconductor heater wire is able to be provided with
electrical parts to the perimeter of the bedding.

7.5 Heater wire, including semiconductor heater wire, shall comply with the Reference Standard for
Electrical Wires, Cables, and Flexible Cords, UL 1581. Semiconductor heater wire shall additionally
comply with the requirements for thermistor-type devices, UL 1434.

7.6 Flexural relief shall be provided for the conductors that exit the male-connector body of a blanket,
sheet, quilt, or comforter.

7.7 Each thermostat and other live part within the shell or other covering fabric shall not have any sharp
edges and shall be electrically insulated with insulating tubing acceptable for the voltage and temperature
involved. The |nsulation on each part shall be:

ded, a watertight seal is required, to the insulation on the heating element g
ted to the part; and

a) Bon r other wiring

conneq

b) At g
wiring

7.8 A splice
other metal pa

7.9 Polyme
requirements

7.10 The req
the insulation
cases:

a) Insu
Insulat

b) Sle¢
c) Tubi
8 Spacings
8.1 Excepta

ast as thick at the bond and elsewhere as the insulation on the-heating ele
onnected to the part.

in wiring within a thermostat shall be insulated if permanence of spacing fron
rts of the thermostat is not provided.

fic electrical insulating materials and enclesures shall comply with th
bf the Standard for Polymeric Materials — Use’in Electrical Equipment Evaluatia

uirements for supplemental insulation(e:g. tape, sleeving or tubing) are not sp
br device is required to fulfill 7.1 — 7.4-or a performance requirement of this sta

ng Tape, UL 510;

ving shall comply with'the Standard for Coated Electrical Sleeving, UL 1441;

g shall comply\with the Standard for Extruded Insulating Tubing, UL 224.

5 |nd|cated in 8.2 — 8.4, over surface and through-air spacings no smaller than

ment or other

n the splice to

e applicable
ns, UL 746C.

ecified unless
hdard. In such

ating tape shall comply with the Standard for Polyvinyl Chloride, Polyethyleng, and Rubber

1/16 inch (1.6

nnnnnnnn ||r\|r|n| I—-l- dliva - nartae o

mm) shall be r

A fr
atateaHromuhsthateaHve PaTtS oy

a) Uninsulated live parts of opposite polarity; and

b) Accessible metal parts.

Exception: The spacings may be less than specified in 8.1 if in compliance with the Standard for Insulation
Coordination Including Clearances and Creepage Distances for Electrical Equipment UL 840. The
following parameters shall be used unless the microenvironment is further evaluated and found to comply
with other parameters:

a) Overvoltage shall be II;
b) Pollution Degree shall be 2; and

¢) Material Group Ilb.
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If a circuit employs a voltage limiting device for application of the requirements in the Standard for
Insulation Coordination Including Clearances and Creepage Distances for Electrical Equipment UL 840,
the device shall comply with the Standard for Surge Protective Devices, UL 1449.

8.2 Within a thermostat, except at the contacts, the spacings 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 (1.2 mm) over the
surface of insulating material.

8.3 The spacings mentioned in 8.1 and 8.2 do not apply to the inherent spacings of a component. Such
spacings are to be considered under the requirements for the component in question.

8.4 At closed-in points only, such as the screw-and-washer construction of an insulated terminal
mounted in metal, a spacing of 3/64 inch (1.2 mm) is acceptable.

9 Temperature Limitation

9.1 Bedding
19.1.1-19.1,

shall be provided with means to preclude the attainment of unaceeptable tem
3 and 31.1.1, on any part of the bedding.

peratures, see

9.2 Means t
bedding — suq

9.3 Thermd
intended use
requirements

9.4 If prop
construction s

9.5 Atherm
or sealed to p|

9.6 Materia
presented by

9.7 Plated
thermostat pr
any condition

0 avert the attainment of unacceptable temperatures may-be inherent in the
h as a low-wattage heating element — thus necessitating no thermostats or ext

stats shall be durable, reliable, uniform in qoperation, and sufficiently sen
ps determined by compliance with Thermostats in Bedding, Section 37, and o

pr performance of a thermostat depends upon the integrity of a closed
hall preclude moisture leaks, which may affect the uniformity and reliability of g

bstat in the bedding shall ngtbe adjustable by the user of the bedding and sh
reclude the entrance of dirpand lint.

s employed in a-thermostat shall not be affected adversely by any operat
the tests described’in these requirements.

teel, exceptthat the bimetal need not be plated, may be used for a current-ca
bvided.that the part is protected by supplementary means (such as sealed sle
5 involving moisture to which the thermostat may be subjected during use and

construction of
ernal control.

sitive for their
her applicable

chamber, the
peration.

all be covered

ing conditions

rrying part in a
eving) against
cleaning of the

bedding.

9.8

If thermostats or other types of discrete temperature sensing devices are used in the bedding itself,

they shall be sufficient in number in accordance with 9.10, and shall be appropriately located to enable the
bedding to comply with 9.9, 19.1.1 — 19.1.3, 31.1.1, 31.4.1 — 31.4.3, 31.6.1 — 31.6.4, 31.6.6, and 31.6.7.
No section of the heating element shall be in series with fewer than two discrete sensing devices when
thermostats or other types of discrete sensing devices are employed.

9.9 Compliance with the requirement in 9.8 is to be determined by appropriate testing that, in the case of
a sheet, overblanket, quilt, or comforter, is to include the bunching test described in 31.6.1 — 31.6.4, 31.6.6
and 31.6.7.

9.10 A blanket, sheet, quilt, or comforter incorporating discrete sensing devices and intended for use on
a twin, double, queen or king-size bed shall comply with each of the following:
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9.11

provide a deg

a) At least 10 discrete sensing devices are to be used in a size intended for a twin bed and in each
half of a king-size bed. Twelve or more devices are to be used in a size intended for a double or
queen-size bed.

Exception: A blanket, sheet, quilt, or comforter tested as specified in 31.5.1 and 31.6.5 may employ
fewer sensors.

b) The top row of discrete sensing devices in a size intended for a twin bed, in a size intended for a
double or queen bed, and in each half of a size intended for a king-size bed is to be secured
against migration during use, handling, and cleaning of the product.

When a product employing a temperature control system employs an electronic circuit intended to
occur in the

raa-of nrotection-aaainst tha rick of fira alactric ehock —ariniunz if 9 fault chau
86-0+pProtecHE GRS t+RE-HSK—BH 8618 6tHE- SO 61— O RjHHy—H—a-tatht+-SHot

wire, the circu
State Devices
result of a fau
Low-Voltage F
Part 14: Suppl

Exception: Cd
Similar Use,

requirements
991.
9.12 Softwa

Programmable¢ Components, UL 1998.

Exception: Cd
Similar Use,
requirements
991.

9.13 A therr
Electrical Appl

9.14 The fol
compliance w
991:

a) With

bedding-from

t shall comply with the requirements for tests for Safety-Related Controls-Em

UL 991. When the electronic circuit is provided with a fuse which is intended
t in the wire, rendering the product inoperable, the fuse shall comply with the
uses — Part 1: General Requirements, UL 248-1, and the Standardfor Low-Vo
emental Fuses, UL 248-14.

ntrols complying with the Standard for Automatic Electrical Controls for H
Part 1: General Requirements, UL 60730-1, including Annex H, fulfil
Df the Standard for Tests for Safety-Related Controls)'Employing Solid-State

re relied on to comply with this standard shall comply with the Standard fqg

ntrols complying with the Standard{for Automatic Electrical Controls for H
Part 1: General Requirements, UL 60730-1, including Annex H, fulfil
Df the Standard for Tests for Safety-Related Controls Employing Solid-State

ances and Compenents, UL 60691.

owing test parameters are to be used in the investigation of the circuit cover
th the Standard for Tests for Safety-Related Controls Employing Solid-Statsg

regard to electrical supervision of critical components, a controller shall not

ploying Solid-
to open as a
Standard for
Itage Fuses —

busehold and
s the above
Devices, UL

r Software in

busehold and
s the above
Devices, UL

nal cutoff shall comply with the Standard for Thermal-Links (Thermal Cutoffs) for Use in

ed by 9.11 for
Devices, UL

bermit electric

404 14 oA 410 4 9 ~fthic cton

ard.

o
T 1. arg o, 1.2 orans-owartd

b) A fie

by £ o dina-tapmnaratiiera DLoaito on fiad i
Y O CACC T Uyt CratarctsS SpCormT Tt

Id strength of 3 V per meter is to be used for the Radiated EMI Test.

c) The Composite Operational and Cycling Test is to be conducted for 14 days at temperature
extremes of 0°C (32°F) and 25°C (77°F).

d) Exposure Class H3 is to be used for the Humidity Test.

e) A vibration level of 5 g is to be used for the Vibration Test.

f) When a Computational Investigation is conducted, A, shall not be greater than 6 failures/10°
hours for the entire system. The Operational Test is to be conducted for 14 days.
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1

g) When the Demonstrated Method Test is conducted, the multiplier is to be based on the
continuous usage level for nonindustrial use with a minimum multiplier and test acceleration factor
declared by the manufacturer.

h) Compliance to the Overload and Endurance Test of the Standard for Temperature-Indicating and

—Regu

lating Equipment, UL 873, satisfies this requirement.

i) For the Electrical Fast Transient Burst Test, test level 3 is to be used.

Exception: Controls complying with 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

60-£30-2 O

lnr\l”r\hng /\nnav I—I f“lﬁ”o 'H':a gl’\nl/a raqlnrﬂmanfo n'F 'Hﬂa

Standard for

Requirements

9.15 When

a degree of p
programming
Programmabil

Exception: C
Similar Use,
Controls for
Controls, UL
Standard for

10 Control

10.1
except for ver

10.2 Avent
point first as f

a) Ent

b) Tou

The enclosure of a control unit shall be, of material acceptable for the particular a

T 1OoTeror T

for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991,

b product employing a temperature control system employs an software‘inten
otection against the risk of fire, electric shock, or injury if a fault sheuld occur
or algorithm, the circuit shall comply with the requirements of-Standard f
e Components, UL 1998.

pbntrols complying with the Standard for Automatic Electrical Controls for H
Part 1: General Requirements, UL 60730-1, and\the Standard for Auton
Household and Similar Use; Part 2: Particular ‘Requirements for Temper
60730-2-9, including Annex H, as software Class B fulfills the above requil
boftware in Programmable Components, UL 1998.

Units

tilation openings, shall completely enclose all uninsulated live parts and film-c

lation opening in a controlunit is acceptable if the probe illustrated in Figure 1
br as possible into the opening does not:

br the opening farther than 1/8 inch (3.2 mm); and

Ch any uninsulated live part or film-coated wire.

ded to provide
n the software
br Software in

ousehold and
atic Electrical
hture Sensing
ements of the

pplication and,
bated wire.

0.1 — inserted
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