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1
UL 130

Standard for Electric Heating Pads

Previous numbered and unnumbered editions of standards covering UL 130 have
been published since 1933.

TI|1e fifth edition was titled Standard for Electrically Heated Pads and Bedding;

First Edition — May, 1933
Second Edition — June, 1935
Third Edition — September, 1942
Fourth Edition — October, 1950
Fifth Edition — December, 1954
Sixth Edition — November, 1968
Seventh Edition — August, 1975
Eighth Edition — September{1979
Ninth Edition — December 1985
Tenth Edition — July;.990
Eleventh Edition — March, 1996
Twelfth Edition — October, 2001

Thirteénth Edition

July 15, 2011

This UL Standard for Safety consists of the Thirteenth Edition including revisiops
through May 6, 2015.

The Department(of Defense (DoD) has adopted UL 130 on February 15, 1983.
The publication. of revised pages or a new edition of this Standard will not
injalidate the-DoD adoption.

Cpmments or proposals for revisions on any part of the Standard may be
submitted to UL at any time. Proposals should be submitted via a Propogal
Request in UL's On-Line Collaborative Standards Development Sysiem (CSDS)
at http://csds.ul.com.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard should be altered in any way. All of UL's Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

COPYRIGHT © 2015 UNDERWRITERS LABORATORIES INC.
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INTRODUCTION

1 Scope

1.1 These requirements cover electric heating pads for use in accordance with the National Electrical
Code on either direct-current or single-phase alternating-current nominal 120 V supply circuits.

1.2 Pads are made in a variety of shapes and sizes for direct or indirect application to persons. A pad of
unusual size or odd shape is to be judged on its compliance with the requirements in this standard and
on further examination and tests to determine its acceptability for the intended use and possible misuses.

2 Component

S

21 A comporLent of a product covered by this standard shall:

a) Cd
b) Bel
c) Be
d) Ad
e) Nd
Specific comg
Such compon|
Exception No
specific comp

a) Iny
produ

b) Is

c) Is
is use

mply with the requirements for that component as indicated in this standard;
used in accordance with its rating(s) established for the intended conditions
used within its established use limitations or conditions of acceptability;

ditionally comply with the applicable requirements afthis end product standa
t contain mercury.

onents are incomplete in construction featdres or restricted in performang

1: A component of a product'covered by this standard is not required to
bnent requirement that:

olves a feature or charaeteristic not required in the application of the compo
Ct;

superseded bylarequirement in this standard; or

Ceparately«investigated when forming part of another component, provided th
d within.its established ratings and limitations.

of use;

rd; and

e capabilities.

ents are intended for use only under limited conditions, such as certain tenmjperatures not
exceeding spegcified limits, and shall be used only ander those specific conditions.

comply with a

hent in the

e component

b cited in this

Exception No|

22 A component complying with a component standard other than thos

standard is acceptable if:

a) The component also complies with the applicable component standard identified in this
standard; or

b) Th

e component standard:

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

where appropriate;

2) Considers long-term thermal properties of polymeric insulating materials in

accordance with Polymeric Materials - Long Term Property Evaluations, U

L 746B; and
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3) Any use limitations of the other component standard is identified and appropriately

accommodated in the end use application. For example, a component use

dina

household application, but intended for industrial use and complying with the relevant

component standard may assume user expertise not common in househol
applications.

d

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
that provide those functions.

cover devices

Exception: Where these other funct/ons are not required for the appl/cat/on and not /dent/f/ed as part of

marklngs instrere

2.4 With reglard to a component being additionally investigated,“reference to con
performance requirements in another end product standard is appropriate where that stand
normal and alpnormal use conditions consistent with the applicatignyof this standard.

2.5 Materials|used in a Class 105 (A) insulation system shaltkcomply with the Heating Te

5) need not be

overed by the
shock, fire, or
d.

struction and
ard anticipates

5t, Section 27.

Materials usedl in an insulation system that operates above €lass 105 (A) temperatures shall comply with

the Standard for Systems of Insulating Materials - General, UL 1446.

3 Units of Mgasurement

3.1 Values st
approximate i

pted without parentheses are ‘the requirement. Values in parentheses are
pformation.
4 Undated Re¢ferences

4.1 Any undal
interpreted as

fed reference to a gode or standard appearing in the requirements of this sta
referring to thé_latest edition of that code or standard.

pxplanatory or

ndard shall be
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5 Glossary

5.1 For the purpose of this standard, the following definitions apply.

5.2 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.

CONSTRUCT

ION

6 General

6.1 Each pad
moisture-resis
supplementar
single- or mul

6.2 Any supq
envelope read

7 Envelope

7.1 The enve
of the pad wit

7.2 An enveld
(0.3 mm). Seq

7.3 The averg
mm) is to be ¢

shall be provided with a means to limit temperatures, be cord-conmected

cover or a treated fabric envelope with or without a supplementary cover
iple-heat.

lementary cover, when provided, shall be easily remoevable to make the
ily accessible for inspection.

ope shall be of materials acceptable for the‘application and shall enclose all
nout any ventilation or other openings.

pe of unsupported vinyl sheeting-en a household pad shall not be thinner th
7.3 and 7.4 for the method of«measurement.

lge thickness of a rectangular specimen measuring approximately 1 by 4 inch
etermined from measurements made by means of a dead-weight dial micror

flat anvil and
exerts 85 +3

estimation of gach measurement to 0.0001 inch (0.0025 mm).

7.4 The thickpess of .a«Specimen is to be measured midway across the width of the sp|
center of its Igngth_and-at points 1/2 inch (13 mm) from each end. Each measurement is td
at the nearest| 0.0001 inch (0.0025 mm) and recorded. The smallest of the three recorded
to be rounded offto the nearest 0.001 inch (0.025 mm).

flat-faced cylindricahpresser foot that is 0.25 £0.01 inch (6.35 £0.25 mm) in
(0.83 £0.03 N) @n'the specimen. The calibration of the dial on the micromete

, and have a

tant construction. A pad shall also be supplied with a switch, and-a’vinyl envelope with a

and shall be

heating pad

blectrical parts

an 0.012 inch

es (25 by 102
neter having a
diameter and
ris to facilitate

ecimen at the
be estimated
thicknesses is

7.5 A heating pad provided with a treated fabric envelope and no supplementary cover shall comply with
the flammability tests specified in 21.2.1 — 21.6.17 and the Ease of Ignition Test, Section 22.

7.6 All seams in a treated-fabric envelope shall be strongly stitched or otherwise equivalently secured and
shall be positioned where they are not unduly subject to stress during actual use.
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8 Insulation

8.1 Electrical insulation is to be judged with respect to its usability for the particular application. If an
investigation is required to determine whether or not a material is usable, the key factors to be examined
are its mechanical strength, dielectric properties, 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 in conjunction with conditions of service. All of these factors are to be
investigated with respect to thermal aging.

8.2 Vulcanized fiber is a usable material for insulating bushings, washers, separators, and barriers, but
not as the sole support for uninsulated current-carrying parts where shrinkage, leakage current, or
warpage introduce a potent|al risk of fire or electnc shock Thermoplastlc matenals generally are not

determined to
of being used
propagation,
these factors

8.3 Vulcanizg
shall be 1/32

adversely affe]
with an additig
of the requirer
The elasticity

tubing are cay

8.4 The heati
the envelope
that its heat ig

8.5 Current-c

if found to have the physical strength and rigidity, reS|stance to heat, reSIs
lielectric properties, and other properties that serve the purpose of theyapq
bre to be investigated with respect to thermal aging.

d fiber or a similar material employed where spacings otherwise“do not meq

Ut are capable
ance to flame
lication. All of

t specification

nch (0.8 mm) thick or thicker and shall be so located or of sueh material that it cannot be

cted by arcing. However, 1/64 inch (0.4 mm) or thicker vulcanized fiber used
nal air spacing of 50 percent or more of the spacing required for air alone m
hent. Barriers shall be held in place by a means morg secure than friction bety
Df tubing shall not be depended upon to hold the tubihg in place, but dilated

able of performing as intended.

ng element shall be electrically insulated-for-its entire length so that it is not
ht any point. The insulated heating element shall be held in position and shall
not concentrated in less than half.of>the area of the pad.

hrrying metal parts within a pad shall be electrically insulated with mater

withstanding the temperatures to which they are able to be subjected. The thickness (no

envelope or p
less than 0.02
to one anothdg
intended thick]

8.6 Polymerid
of the Standa

8.7 The requi

hdding material) of insulation applied directly to the current-carrying metal pa
8 inch (0.71 mm) unless-the parts are secured in position (to prevent their
r, the envelope, or_both). If the parts are secured, 0.013 inch (0.33 mm) iS
hess.

electrical insulating materials and enclosures shall comply with the applicable
d for Poljumneric Materials - Use in Electrical Equipment Evaluations, UL 746

rements for supplemental insulation (e.g. tape, sleeving or tubing) are not sy

in conjunction
pets the intent
een surfaces.
Dr heat-shrunk

n contact with
be so located

al capable of
including the

:I:]s shall not be

otion relative
the minimum

requirements

~
.

ecified unless

the insulation

or_device is required to fulfill 8.1 — 8.3 and 8.5 or a performance requi

ement of this

standard. In such cases:

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

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

c) Tubing shall comply with the Standard for Extruded Insulating Tubing, UL 224.
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9 Spacings

9.1 Over-surface and through-air spacings no smaller than 1/16 inch (1.6 mm) shall be maintained from
uninsulated current carrying parts:

a) To

b) To

uninsulated current-carrying parts of opposite polarity; and

accessible metal parts.

Exception No. 1: Within a thermostat, other than at the contacts, the spacings between uninsulated
current-carrying parts on opposite sides of the contacts that are less than 1/16 inch (1.6 mm) but not less
than 1/32 inch (0.8 mm) over the surface of insulating material meet the intent of the requirement.

Exception No
Insulation Co(
The following
comply with o
a) Oy
b) Pd
c) M4

9.2 At closed
in metal, a sp

10 Thermosta

2: The spacings may be less than specified in 9.1 if in compliance with\h

ther parameters:
ervoltage shall be II;
llution Degree shall be 2; and

terial Group IlIb.

hcing of 3/64 inch (1.2 mm) meets the intent’'of the requirement.

ts

10.1 A thermgstat shall be durable, reliable, uhiform in operation, and shall have the sensiti

for its intende

10.2 If prope
construction g
thermostat.

I use as determined by the tests of this Standard.

r performance of a thermostat depends upon the integrity of a closed

brdination Including Clearances and Creepage Distances for Electrical(Equig
parameters shall be used unless the microenvironment is further evaluateq

hall prevent moisture, leaks, which may affect the uniformity and proper of

e Standard for
ment UL 840.
and found to

in points only, such as the screw-and-washer eonstruction of an insulated terminal mounted

Vvity necessary

chamber, the
eration of the

10.3 A thermgstat shall net\be adjustable by the user of the pad and shall be covered or sealed to prevent

the entrance (

10.4 Material

f dirt andJint.

5 employed in a thermostat shall not be affected adversely by any opera

presented by

he_tests described in these requirements.

Tng conditions

10.5 Plated steel (except that the bimetal is not required to be plated) is capable of being used for a
current-carrying part in a thermostat under condition that the part is protected by supplementary means
(such as tape or sealed sleeving) against any conditions involving moisture to which the thermostat is
capable of being exposed during actual use of the pad.
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10.6 A pad shall be provided with as many thermostats as necessary and connected such that, under any
operating conditions, no section of the heating element is in series with less than two thermostats in a pad.
Each thermostat shall be held in position.

Exception: Thermostats are not required for heating pads that incorporate PTC (Positive Temperature
Coefficient) semiconductor type heating element wire.

10.7 A pad shall be provided with at least one thermostat for each unit area of 90 inches? (0.058 m? ) or
portion thereof, the unit area being considered with respect to only one side (face) of the pad. The location

of thermostats shall afford protection for the pad as a whole.

Exception:

Thermostats are not required for heating pads that incorporate PTC (Positive Temperature

Coefficient) s

10.8 If a pad
thermostats. 9

Exception: T
Coefficient) sé

10.9 No parti

arrangement and the number of thermostats employed are to be{udged from the results g

tests on the ¢

11 Control Units

11.1 Atempe

a) Th
Gene
Housé
UL 60

b) Th

Exception No
10 of this end

Exception No
personal injur]

e ol £ TN L £ lonaans H
rmneuriuuttur ty oo ricatirty Crerricrit vvirc.,

consists of two or more adjoining sections, each section shall be provided wi
ee also 15.6 and 38.6.

hermostats are not required for heating pads that incorporate PTC (Positive
miconductor type heating element wire.

ular arrangement or relative location of thermostats issspecified, but the acce

bmplete pad.

rature control shall comply with the requirements of the following:

p Standard for Automatic ElectricaliControls for Household and Similar Use;
al Requirements, UL 60730-1;xand the Standard for Automatic Electrical Co
hold and Similar Use; Part 2i-Particular Requirements for Temperature Senj
730-2-9; or

e Standard for Temperature-Indicating and —Regulating Equipment, UL 873.

1: A thermostat)used in a heating pad assembly that complies with Thermd
product standdrd is considered to meet the intent of this requirement.

2: For a/control, the failure of which would not increase the risk of electric
, need only be subjected to the applicable requirements of this end product

th at least two

b Temperature

ptability of the
f the specified

Part 1:
ntrols for
5ing Controls,

pstats, Section

shock, fire, or
standard.

11.2 A timer used to comply with the maximum temperature requirements of this standard shall be

evaluated per

11.1.

11.3 When a product employing a temperature control system employs an electronic circuit intended to
provide a degree of protection against the risk of fire, electric shock, or injury if a fault should occur in the

wire, the circu

it shall comply with the requirements of the following:

a) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1:
General Requirements, UL 60730-1; including Annex H; or

b) The Standard for Tests for Safety-Related Controls Employing Solid-State Devices, UL 991.
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11.4 Software relied on to provide a degree of protection against the risk of fire, electric shock, or injury
if a fault should occur with the programming shall comply with the requirements of the following:

a) The Standard for Automatic Electrical Controls for Household and Similar Use; Part 1:
General Requirements, UL 60730-1; including Annex H, as software Class B; or

b) The Standard for Software in Programmable Components, UL 1998.
11.5 When the electronic circuit is provided with a fuse which is intended to open as a result of a fault in

the wire, rendering the product inoperable, the fuse shall comply with the Standard for Low-Voltage Fuses
- Part 1: General Requirements, UL 248-1, and the Standard for Low-Voltage Fuses - Part 14:

Supplemental

Fuses, UL 248-14.

11.6 A therm
Electrical App

12 Switches

12.1 A housq
position. The
voltage rating
shall have pos

12.2 The swi
Each "off ", "I
a marking on
12.3 A manu
connected to
identification ¢

12.4 If a deta
semiconducto

12.5 Mechan
a) Th

b) Th

pl cutoff shall comply with the Standard for Thermal-Links (Thermal Cutof
iances and Components, UL 60691.

hold pad shall be provided with a through-cord or end:of-eord switch h
switch shall be of a type intended for the particular application, shall hav
5 at least equal to the load controlled, and, in the case ‘ef a multiple-heat h
itions that facilitate adjustment of the pad temperatdre:

ch shall be located or protected to prevent it from being damaged physical
bw ", "medium ", "high " and other position of the switch shall be appropriate
the switch in letters and, if desired, also imbraille.

plly-operated, line-connected, singlezpole switch for appliance on-off oper
the ungrounded conductor of the\ power-supply cord. Table 15.1 specifig
f the power-supply cord conductors.

Chable power-supply cordis\provided, the switch specified in 12.1, or a control
" pad, shall be integral with the detachable power-supply cord.

cal air-gap type switches shall comply with one of the following, as applicabl
e Standard<for Switches for Appliances - Part 1: General Requirements, UL

e Standard for Special-Use Switches, UL 1054;

fs) for Use in

hving an "off"
e current and
busehold pad,

ly during use.
y indicated by

ation shall be
s the polarity

unitona PTC

&)

51058-1;

c) Th

b \Sfandard for General-Use Snap Switches, UL 20; or

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

Exception No. 1: Switching devices that comply with the appropriate Standard for specialty applications
(e.g. transfer switch equipment), industrial use (e.g. contactors, relays, auxiliary devices), or are integral
to another component need not comply.

Exception No. 2: A switching device in a low-energy circuit of 2.2 need not comply with this requirement,
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13 Pilot Light

13.1 A household heating pad shall be provided with a neon or similarly durable pilot light that is
extinguished only while the pad is unplugged or the switch is in the off position.

13.2 The pilot light shall be installed as a component of the switch assembly, being readily visible to the

user of the pad when energized.

14 Internal Wiring

14.1 Internal wiring, including heater wire, composed of insulated conductors shall comply with the
Standard for Appliance Wiring Material, UL 758.

Exception No

UL 758 if they

a) Th

b) Th
c) Th

d) Th

Wiring

Exception No,

and located in
Standard for A

15 Supply, C

15.1 For con
to a length of
less than 6 ft
pad. If a throu
may be less t

switch to the pad (controkcord), measured from the face of the plug to the point at which th

enters the pa
Figure 15.1, 4

comply with one of the following:
e Standard for Thermoset-Insulated Wires and Cables, UL 44;

e Standard for Thermoplastic-Insulated Wires and Cables, UL\83;
e Standard for Fixture Wire, UL 66; or

e appropriate UL standard(s) for other insulated caonductor types specified in
Methods and Materials, of NFPA 70.

2: Insulated conductors for specialty applications (e.g. data processing or co
\ppliance Wiring Material, UL 758.

pbntrol, and Interconnecting Cords

ection to the supply circuit,ya pad shall be provided with a 125 V attachment|
two-conductor flexible,cord. In the absence of a through-cord switch, the co
ong (1.8 m), measuted from the face of the plug to the point at which the ¢

nan 6 ft (1.8 m)_but the overall length of the supply cord, the switch, and the

1, shall net-be less than 6 ft (1.8 m). The attachment plug connections sha
nd the\polarity identification of the flexible cord shall comply with Table 15.1

1: Insulated conductors need not comply with the Standard for ApplianceW

a low-voltage circuit not involving the risk*of fire or personal injury need not ¢|

gh-cord switch is used, the length of cord between the plug and the switch

iring Material,

Chapter 3,

mmunications)
pmply with the

plug attached
d shall not be
prd enters the
(supply cord)
cord from the
e control cord
Il comply with
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Figure 15.1
Connection to attachment plug

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

AB100BM

2 Signifies a cond

CONDUCTOR

uctor identified in accordance with Table 15.1

Tablg15.1
Polarity identification of flexible cords

INTENDED TO\BE GR
(IDENTIFIED CONDUCTER) @

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

OUNDED

Method of ide

tification

Acceptable combinations

Witelidtended to be grounded ¢

Other

wire d

Color of braids]
individual cond

on
uctors

Solid color othd
gray — without

Solid color othd
gray — without

r than white or
racer

r than white or
racer

Color of insula

ion on

A Solid white or gray — without tracer

B Color other than white or gray, with tracer in
braid

ca Solid white or gray

Solid color othdg
gray

r than white or

of the cord

individual conductors cd Light blue Solid color othdr than light
blue, white, or gray
Color of separaters Db White or gray Color other thah white or gray
E° Tin or other white metal on all strands of the No Tin or other white metal on
conductor the strands of the conductor
Other means
Fb A stripe, ridge or groove on the exterior surface

d For jacketed

cord.

a Only the cords — other than Type SP-1, and SPT-1 — having no braid on any individual conductor.
b Only for Type SP-1, SP-2, SPT-1, and SPT-2 cords.
¢ Only for Type SPT-1 and SPT-2 cords.

15.2 A cord set, power supply cord, or interconnecting cord shall comply with the Standard for Cord Sets
and Power Supply Cords, UL 817.
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15.3 The ampacity of the supply cord shall not be less than the current stated or implied in the ratings
marked on the pad.

15.4 The supply cord supplied with a household pad shall be a Type SPT-2, SP-2, or heavier flexible
cord. The bond between the cord and the envelope of a moisture-resistant pad shall be mechanically
complete, secure, watertight, and otherwise appropriate for the purpose.

15.5 The wiring (control cord) between a switch or a control unit and a household pad or the female half
of the pad connector and the wiring (pigtail cord), if any, between the male half of the pad connector and
the pad itself shall be Type SPT-2, SP-2, or heavier flexible cord containing two or more circuit conductors
(no grounding conductor) or shall be appliance-wiring material of the SPT-2, SP-2, or other appropriate
construction containing two or more circuit conductors (no grounding conductor). The wiring (control cord)
betWeen a S‘\I‘l It\.’h vl A bUIItIU: ull;t Al Id A huoplta: pad A4 thC fCIIIa:U hall \Jf thC pad cuTn eCtor and the
wiring (pigtail [cord), if any, between the male half of the pad connector and the pad itself[shall be Type
SJT or heavigr flexible cord containing two or more circuit conductors (no grounding. conductor) or shall
be appliance-wiring material of the SJT or other appropriate construction containing/two ¢r more circuit
conductors (n

b grounding conductor).

15.6 Wiring infterconnecting two adjacent sections of a pad shall comply with’15.5.

15.7 Both endls of each supply, control, and interconnecting cord shall-be permanently attached.

nplies with the
ection 32; the
[/ the Effect of

detachable power-supply cord is capable of beirig’ used if a heating pad cor
of 15.11; the Connector Flexing Test, Section~31; the Laundering Test, S
ent Test, Section 33; the Dielectric Voltage-Withstand Test, Section 34; an
ents Test, Section 45.

Exception: A
requirements
Leakage Curt]
Cleaning SolV

15.8 Strain re
transmitted to

lief shall be provided on all cords to reduce the risk of mechanical stress on
any wire connections. See 37.1 and 43.1.

he cord being

switch is not required to ;cemply with this requirement if all connections|are made as

5.9.

Exception: A
described in 1

15.9 A switcH
switch (excep
are riveted o
connectors wi
security is pro
unthreading ¢

shall be provided. with an effective means for strain relief unless all conn
for a soldered joint*in the slack portion of the through conductor in a throug
[ welded, or unless such connections are made by means of eyelets,
h closed-logp*tangs, soldered loops in the conductor, or soldered joints whej
vided without depending upon the solder. Terminal binding screws shall be p
bmpletely/when the switch is assembled.

and control cords shall be secured to the switch such that the conductor insu

ections in the
h-cord switch)
pressure wire
re mechanical
revented from

lation and the

15.10 Supply

braid, if any, are prevented from slipping to the extent that the conductor is exposed or a short circuit may
occur.

15.11 When a detachable power-supply cord is provided, the female connector on the control cord shall
not accommodate any attachment plug with an American National Standard configuration of the contacts.
The male connector attached (pigtail or other) to the pad shall not fit into any receptacle, current tap, or
cord connector body with an American National Standard configuration of contacts. While both halves of
the pad connector are completely mated, current-carrying parts shall not be exposed to unintentional
contact. The pad connector shall be rated 125 V, and shall have a current rating at least equal to the
current rating marked on the pad.
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16 Connections

16.1 All connections shall be mechanically secure, shall provide good electrical continuity and
conductivity, and shall be insulated. A soldered connection shall be made mechanically secure before
being soldered if breaking or loosening of the connection shall result in risk of fire, electric shock, or injury
to persons. Consideration shall be given to flexure and other conditions of use when judging the
acceptability of electrical connections. Mechanical splicing devices shall be of a type intended for the
application. Each connection to a thermostat shall be provided with strain relief.

16.2 Connectors complying with any of the following fulfill 16.1:

a) Quick-connect terminals, both connectors and tabs, for use with one or two 22 - 10 AWG

£l kK 1 el £ 110 O 19290 N 107 N SN a0 20 h28
Copp U \J\JIIUU\;LUIO, ||avn|u IIUIIIIIIGI vwWiullio Ur'V. 11V, V. 1oJ, V.1U07T, V. UJ, diITU V.o J InC .0,

3.2, 448, 5.2, and 6.3 mm), intended for internal wiring connections in appliancespor for the field
termirjation of conductors to the appliance, complying with the Standard for_Electrital Quick-
Conngctor Terminals, UL 310.

Exception No| 1: Other sizes of quick-connect terminals shall be investigated with respeqt to crimp pull
out, insertioniwithdrawal, temperature rise, and all tests shall be conductéd in accordance with the
Standard for Electrical Quick-Connector Terminals, UL 310.

Exception No| 2: A connector that complies with the Standard for Electrical Quick-Connegtor Terminals,
UL 310 may |be used with an appropriately sized tab that complies with the Table for Dimensions of
Production arld Test Tabs in Inches and the Figure for Dimensions of Production and Tgst Tabs of UL
310. The conpector is the part of a quick-connect terminal that is pushed onto the male tab, and the tab
is the part that receives the female connector.

b) Sipgle and multipole connectors for userin data, signal, control and power applications within
and between electrical equipment, and that are intended for factory assembly to copper or
coppgr alloy conductors, or for factorr.assembly to printed wiring boards, complyirlg with the
Standprd for Component Connectots for Data, Signal, Control and Power Applications, UL
1977.

¢) Wire connectors complying with the Standard for Wire Connectors, UL 486A-446B.

d) Splicing wire conhectors shall comply with the Standard for Splicing Wire Conngctors, UL
486C,|

e) Equipmentwiring terminals for use with all alloys of copper, aluminum, or coppgr-clad
aluminpum, conductors, shall comply with the Standard for Equipment Wiring Terminals for Use
with A’I‘Iuminum and/or Copper Conductors, UL 486E. T

f) 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 the
Standard for Terminal Blocks, UL 1059 if the part complies with the requirements of Insulation, Section 8
and Spacings, Section 9 of this standard. This exception does not apply to protective conductor terminal
blocks.
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16.3 A pad shall be constructed to avoid the imposition of undue flexing and stress on any electrical
connection during use and handling.

PERFORMANCE

GENERAL

17 General

17.1 The specified number of heating pads shall be subjected to all of the following tests, in this order
(This sequence shall be followed even though some of the numbers of the test Sections may not be
numbered consecutively):

a) Th

b) En

prmostat Test Sequence (Using 6 representative thermostats, each testedvse
1) Original calibration (18.1.1)
2) Overload (18.2.1 and 18.2.2)
3) Endurance (18.3.1 and 18.3.2)
4) Recalibration (18.4.1)

closure Material Test Sequence:

1) On Vinyl Sheeting:

i) Low-temperature impact(19.1.1 — 19.1.9)
ii) Tear resistance (19.2.1 — 19.2.3)

iii) Leakage curfent (19.3.1)

iv) Leakage current (repeated) (19.4.1)

v) Shrinkage (19.5.1 and 19.5.2)

vi) Physical properties (19.6.1)

vii) Tensile strength of seams (19.7.1 and 19.7.2)

bparately):

2) On Treated-Fabric Envelopes:

i) Leakage current (20.2.1 and 20.2.2)

i) Bursting strength (20.3.1 — 20.3.5)

iii) Flexing (20.4.1 and 20.4.2)

iv) Leakage current (repeated) (20.5.1 and 20.5.2)

v) Tensile strength of cemented seams (20.6.1 — 20.6.4)
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3) Flammability Tests:
i) Liner (21.1.1)
ii) Supplementary cover (21.2.1 — 21.6.17)

4) On Treated Fabric Envelope (when no supplementary cover provided):
i) Ease of Ignition Test (22.1 — 22.13)

c) Complete-Pad Test Sequence (Using 9 representative complete pads, except where noted
otherwise, each tested separately, with supplementary cover removed):

1) Leakage Current Test (Section 24)

2) Input Test (Section 25)

3) Resistance to Moisture Test (Section 26)

4) Heating Test (Section 27)
i) Flexing Test (Section 28) on three pads
i) Twisting Test (Section 29) on threepads
iii) Bunch Test (Section 30) on(three pads
iv) Dielectric Voltage-Withstand Test (Section 36 )

6) Connector Flexing Test (Section 31)

7) Laundering Test (Section 32)

8) Leakage Curtent Test (Section 33)

9) Dielectric\Voltage-Withstand Test (Section 34)

10) Heating Test (Repeated) (Section 35)

14) »Dielectric Voltage-Withstand Test (Section 36)

12) Strain-Relief Test (Section 37)

13) Electric Shock Current Test (Section 39)

14) Dielectric Voltage-Withstand Test (Repeated) (Section 40)
15) Internal Temperature Test (Section 38)

16) Burnout Test (Section 41)

17) Blanketing Test (Section 42)
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18) Pull Out Test (Section 43)
19) Switch Immersion Test (Section 44) for hospital pads

20) Effect of Cleaning Solvents (Section 45)

17.2 In the sequence specified in 17.1 (c), Tests 12, 13 and 14 shall not be performed on "general-use
pads”, and Test 3 shall not be performed on "moisture-resistant pads.”

17.3 In the test sequence specified in 17.1 (c), Tests 5(iv), 6, 7, 8 and 9 are to be performed on pads
employing a detachable power-supply cord in accordance with the Exception to 15.7.

17.4 At the cereld —es 5 st
rements of the rest of the remaining tests in the sequence. If a sequén
a result of any prior test in the sequence, the results shall not be considered

with the requ
performed as

17.5 Unless ¢
on unaged an

17.6 The felt
(25 mm thicK

consisting of Burlap having a mass of 5 oz/yd? (170 g/m? ). The feltyis to have a mass of 1

(3.560 +0.508

Exception: S

therwise specified in Sections 18 — 45, the above sequences of tests are to
d otherwise untested heating pad items and specimens.

), 100-percent standard-weight, all-cattle-hair, punched felt with center
kg/m?2).

AE J314, Grade F-11, minimum 1 inch (25 mni) thick wool felt is also accep

17.7 Wherever cloth is mentioned in the abnormal tests, the cloth is to be bleached chees|

14 #15 yd? /Ib
28", that is, fo
square centim

18 Thermostd
18.1 Original
18.1.1 The cu

complete pad
accurately me

(approximately 26 +28 m? /kg) and_paving what is known in the trade as a "
I any square inch, 32 threads in one"direction and 28 threads in the other dir
eter, 13 threads in one direction.and 11 in the other direction).

ts Tests

calibration

is to be measured by any method whereby the temperature can be closely
asured.,

mentioned in 26.2, 26.3, 27.3, 27.7, 36.3, 38.2, 38.4 and 42.1 is to be minimJ

at it complies
ce cannot be
acceptable.

be performed
m 1 inch thick
reinforcement
05 +15 oz/yd?
table.

ecloth running

count of 32 by
bction (for any

t-off temperature)of each of six thermostats that are identical to the thermostats used in the

regulated and
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18.2 Overload

18.2.1 There shall not be electrical or mechanical malfunction or undue pitting or burning of the contacts
in any of the six calibrated (see 21.1.1) thermostats as the result of their operating automatically on a 125
V supply circuit (see 21.2.2) for 100 cycles at a rate of not more than 6 cycles per minute making and
breaking twice the maximum noninductive current that a thermostat normally carries in the pad.

18.2.2 An alternating-current supply circuit is to be used if the pad is rated (see 48.2) for use on only
alternating current. A direct-current supply circuit is to be used if the pad is rated (see 48.2) for use on

only direct current or for use on both direct current and alternating current.

18.3 Enduran

ce

18.3.1 There
in any of the s
as the result d
(see 18.3.2) 1
maximum nory

18.3.2 This tq
fastest operat
may be neceq

18.4 Recalibr
18.4.1 Aftert
18.3.2 have b
(257°F) for ar
than 5°C (9°F

18A Permansd

18A.1 To detq
been subjectd

a) Th
b) Th

c) Th
rende

x thermostats that performed acceptably in the overload test described in,18.
f their additional automatic operation of a 125 V alternating-current supply cir
00,000 cycles at a rate of not more than 30 cycles per minute fMaking and
inductive current that a thermostat normally carries in the pad.

st is intended to represent at least 1000 hours of service under conditions th

on of a thermostat in the pad. The test is to be extended-as far beyond 100

sary to represent 1000 hours of this rapid service.

Qtion

e six thermostats that performed acceptably in the endurance test described

Fen kept at a temperature of 0°C (32°F) for one hour and then at a tempera
additional hour, the cut-off temperature of each of the six thermostats sha
higher than when originally determined in accordance with 18.1.1.

nce of Cord Flag

brmine compliance with 49.3 when a cord flag is provided, representative sam
d to the tests described in 18A.3 — 18A.6 shall meet the following requireme

e flag shall resisttearing for longer than 1/16 inch (1.6 mm) at any point;
e flag shall'not separate from the power supply cord;

bresshall be no permanent shrinkage, deformation, cracking, or any other co
(s\the marking on the flag illegible;

shall not be electrical or mechanical malfunction or undue pitting or burning (Lf the contacts

.1 and 18.2.2
cuit for at least
| breaking the

at produce the

000 cycles as

in 18.3.1 and
nture of 125°C
| not be more

ples that have
nts:

hdition that

d) Overlamination shall remain in place and not be torn or otherwise damaged. The printing
shall remain legible; and

e) The tag shall not slip or move along the length of the power-supply cord more than ¥ inch

(12.7

mm).
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18A.2 For each type of conditioning mentioned in 18A.3 — 18A.5, three samples of the flag applied to the
power supply cord in the intended manner are to be used. If flags are applied by an adhesive, tests are
to be conducted no sooner than 25 hours after application of the flag.

18A.3 Three samples are to be tested as received.
18A.4 Following conditioning in an air-circulating oven at 60 +1°C (140.0 +1.8°F) for 240 hours, three
samples are to be tested after 30 minutes of conditioning at a room temperature of 23 +2°C (73.4 +3.6°F)

and 50 +5 percent relative humidity.

18A.5 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).

18A.6 Eachs
power supply
5 Ibf (22.2 N)
within 1/4 incH
a direction pal
permissible, g
sample is to b
N), using the

ENCLOSURE
19 Tests on

19.1 Low-tenm
19.1.1 Oqt of
or more piece

conditioned, 4

19.1.2 For th
material whos|

ample is to consist of a length of power supply cord to which the flag has bee
cord, with the attachment plug pointing up, is to be held tautly in a vertical pla
is to be applied to the upper-most corner of the flag farthest from.-the/powe
(6.4 mm) of the vertical edge of the flag. The force is to be applied-verticall
allel to the major axis of the cord. In determining compliance with~18A.1(c), 1
uch as straightening of the flag by hand. To determine compliance with 1
e scraped 10 times across printed areas and edges, with & force of approxim
bdge of a 5/64 inch (2.0 mm) thick steel blade held at-a right angle to the tes

MATERIALS (OUTER ENVELOPE)

inyl Sheeting

perature impact

ten specimens of unsupported flexible vinyl sheeting, no more than two shall
s each when subjected to impakct at low temperature. The specimens are td

nd tested as directed in 19.182 — 19.1.9.

b purposes of the requirements in 19.1.1 and 19.2.1, "vinyl" is to be und
e characteristic constituent is polyvinyl chloride resin or polyvinyl chloride-acet

resin, "flexible
indicative of t

" is to be understood to mean fully plasticized, and "unsupported” is to be un
e complete absence from the sheet of reinforcing fibers, threads, and fabric

19.1.3 A piecg of the unsSupported, flexible, vinyl sheeting measuring approximately 36 by 2
by 610 mm) i needed-for this test and the tear resistance test. While the sheeting and the 4
it are in thermial equilibrium with one another at a temperature of 23.0 +2.0°C (73.4 £3.6°F
is to be cut by a_die or other equivalent means into ten rectangular specimens, each of w

h applied. The
ine. A force of
r supply cord,

downward in
hanipulation is
8A.1(d), each
ately 2 Ibf (8.9
t surface.

break into two
be prepared,

erstood to be
ate copolymer
fHerstood to be

P4 inches (914
lir surrounding
, the sheeting

hich is to be 2

inches wide and 5-3/4 inches long (51 mm wide and 146 mm long) with the longer dimension

perpendicular

to the striations (if any) left on the sheeting by the original forming process.
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19.1.4 As shown in Figure 19.1, the short ends of each specimen are to be laid one atop the other and
their edges aligned with one another and with the edges of an underlying 2 by 5-inch (51- by 127-mm)
stiff, paper card (standard index-file card stock). The vinyl is to be allowed to loop naturally without
creases or folds and is to be carefully stapled to the card twice with the staples close together and both
parallel to and 1/2 inch (13 mm) from the 2-inch (51-mm) edges.

Figure 19.1
Specimen and arm in place before impact

SPECIMEN LOOPED
NATURALLY (NO CREASES OR FOLDS)

. AFEePMORT ANVIL
U
/ BASE TWO STAPLES)

SB1102

19.1.5 With its arm rotated 180-degrees from the anvil, the impacting device shown in Figure 19.2 (see
Table 19.1 forf the dimensions)is’'to be cooled to a temperature of minus 20.0 £1.0°C (minps 4.0 £1.8°F)
in a shallow refrigerator compartment or dry-ice cabinet (the latter is to be cooled by circllating air and
solid carbon dioxide) having a square level floor 18 or more inches (457 or more millimeters) on a side
and opening ffom the tap.
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Figure 19.2
Impacting device
SHAFT FITS LOOSELY /— COUNTERSUNK DIL HOLE
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>
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SB1101

NOTE: Except for the bolts, screws, and rubber stopper, all parts are to be cold-rolled steel. The base, anvil, arm, arm supports, and
the shaft are able to be chromium-plated. The arm, stopper, and stopper bolt taken together are to have a mass of 6.81 pounds
+0.06 pounds (3.089 +0.03 kilograms mass). Usually, the shaft is not required to be lubricated but, if lubrication is used, it is to be

of a low-temperature type.
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Table 19.1
Dimensions of impact device
Dimensions
Part
Name Identification letter on drawing Inches (mm)
length A 14 (356)
Base width B 5 (127)
thickness C 1/2 (13)
Anvil-bolted to length D 3 (76)
base with machine idth
screws (not wi _t E 2 (1)
shown) hetght - G (37)
slot location G 7116 (11)
slot depth H 1/4 (6)
slot width I 1/8 ?3)
Two arm length J 3 (76)
supports—bolted|to | . .
base with machipe th|<.:kness K A (5
screws (not height L 3 (76)
shown) diameter of oil holes none 1/8 3)
oil-hole and shaft-hole centerline M 1-1/2 (38)
shaft-hole centerline N 1/2 (13)
diameter of shaft hole nehe slightly greater tihan (slightly greater
1/2 than 13)
length o 12 (305)
width E 2 (51)
thickness P 1 (25)
diameter of shaft-hole none slightly greater than (slightly greater
1/2 than 13)
Arm shaft-hole centerline Q 1/2 (13)
shaft-hole centerline R 1 (25)
stopper-hole centerline S 1 (25)
groove centerline T 2-1/2 (64)
groove diameter none 1/4 (6)
setscrew centerline U 1/2 (13)
centerlinesseparation of setscrews \% 1 (25)
Two machined outsidendiameter none 1 (25)
washers
inside diameter none slightly greater than (slightly greater
1/2 than 13)
Shaft diameter none 1/2 (13)
length W 4-1/2 (114)
Separation X 1/16 (1.6)

between anvil and
arm

19.1.6 With their loops up and without being touched by the hands (use the card for a handle), one
another, or anything else, all ten specimens are to be placed on the floor of the cold chamber and allowed
to cool for 1 hour. Then, while the specimens and the impacting device remain in the cold chamber, one
of the specimens is to be placed loop up on the anvil of the impacting device with the staples in the slot
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as shown in Figure 19.1. Care is to be taken to avoid having the vinyl touch anything during this process.
The arm of the impacting device is to be raised from the 180-degree position to one in which the impacting
face of the arm is at an angle of 85 degrees with the horizontal face of the anvil.

19.1.7 By means of a mechanical release, the arm is to be freed and allowed to fall and strike the
specimen. The arm is then to be raised and secured again at the 85-degree position, and the specimen
is to be removed and examined. An unacceptable result is to be recorded for that specimen if the vinyl
has broken into two or more pieces.

19.1.8 In as rapid succession as possible (to avoid warming the specimens) each of the nine remaining
specimens is to be placed on the anvil, impacted by the arm (with care being taken that the staples are
in the slot), and examined for breakage of the vinyl.

19.1.9 The vifpyl sheeting is not acceptable for use in a heating pad if three or more of the len specimens
of it break intg two or more pieces each.

19.2 Tear redistance

19.2.1 The ayerage resistance to tensile tearing of five specimens of unsupported flexible|vinyl sheeting
(see 19.1.2 fof definitions) shall be 2.8 or more pounds force (12.5 N) pér_overall thickness at 23.0 +2.0°C
(73.4 £3.6°F).| The specimens are to be prepared and tested as indicated in 19.2.2 and 192.3.

19.2.2 A piecp of the unsupported, flexible, vinyl sheeting measuring approximately 36 by 24 inches (914
by 610 mm) ig needed for this test and the impact test. While\the sheeting and the air surfounding it are
in thermal equilibrium with one another at a temperature 0f'23.0 £2.0°C (73.4 £3.6°F), the|sheeting is to
be cut by megans of the die illustrated in Figure 19:3~(see Table 19.2 for the dimensjons) into five
specimens, egch of which is to have its 4-inch (102-mm) dimension perpendicular to the stijiations (if any)
left on the sheeting by the original forming process:
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Figure 19.3
Die for tear-resistance test

—— () ==

SB1103

Tablg¥19.2
Dimensiéhs of die

Identificatipn letter on drawing Inches (mm)
Maximum Minimum

A 4.002 (101.65) 3.998 (101.5%)

Band C 0.752 (19.10) 0.748 (19.00
D 0.502 (12.75) 0.498 (12.65
E 1.063 (27.00) 1.059 (26.90
F 1.002 (25.45) 0.998 (25.35
G 1.120 (28.45) 1.118 (28.40
H 2.002 (50.85) 1.998 (50.75

19.2.3 One specimen is to be secured in the grips of a power-driven testing machine with the longitudinal
axis of the specimen coincident with the vertical axis of the grips. The machine is to be started and the
grips separated at the rate of 2 inches per minute (essentially 51 millimeters per minute) until the
specimen parts. The maximum load observed for the specimen is to be recorded in pounds or newtons
as the tear resistance for that specimen. The tear resistance is to be determined in this manner for each
of the four remaining specimens. The average of all five tear resistances is to be determined for
comparison with the requirement in 19.2.1.
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19.3 Leakage current

19.3.1 Unsupported vinyl sheeting shall not show a leakage current of more than 0.5 mA at 120 V when
tested in accordance with 20.2.2.

19.4 Leakage current (repeated)

19.4.1 Representative unsupported vinyl sheeting conditioned as specified in 19.5.2 shall not show a
leakage current of more than 1.0 mA at 120 V when tested in accordance with 20.2.2.

19.5 Shrinkage
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19.7 Tensile strength of seams

19.7.1 The tensile strength of each of five representative sections of dielectrically or otherwise sealed
vinyl seam shall not be less than 5 pounds per linear inch (876 N/m). The average tensile strength of five
additional sections of the seam shall not be less than 5 pounds per linear inch (876 N/m) after the sections
have been subjected to the conditioning described in 19.5.2.

19.7.2 Each section of seam is to have a width along the seam of 1 inch (25 mm) and a length
perpendicular to the seam of not less than 3 inches (76 mm) on each side of the seam. Each section is
to be stressed in a tensile-strength testing machine having provision for measuring the applied force, and
the grips are to be separated at a rate of 20 inches per minute (508 mm/min) until the seam starts to
separate.

20 Tests on Treated-Fabric Envelopes
20.1 General

20.1.1 An envelope of rubberized or otherwise treated fabric shall comply with the requirements in 20.2.1
—20.6.4.

20.1.2 For the¢ tests described in 20.2.1 — 20.6.4, five complete pads-and a sheet of the| treated fabric
approximately| 36 inches by 12 inches (914 by 305 mm) in siZe,~or six pieces of the|treated fabric
approximately] 6 inches by 2 inches (152 by 51 mm) in size, aré4o be provided.

20.2 Leakagq current

20.2.1 The trpated fabric shall not show a leakage\current of more than 0.5 mA at 12D V when the
material is tegted in accordance with 20.2.2.

20.2.2 The lepkage current determination is t0-be made by placing a representative section of the treated
fabric betweem a horizontal pair of square, copper plates, each 6 inches (152 mm) on a side|, and applying
a force of 10 |bf (45 N) vertically dowpward on the upper plate. The leakage current betwgen the plates
is then to be fetermined by the two-veltmeter method as described in Figure 20.1. A 60 [Hz essentially
sinusoidal potential of 120 V is to_be applied across the test section.
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Figure 20.1
Two-voltmeter leakage determination
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20.3.4 One set of three specimens is to be immersed in boiling water for 1 hour. The specimens are then
to be aged in an oven at a temperature of 100.0 +1.0°C (212.0 +1.8°F) for 1000 hours, following which

they are to be

immersed again for 1 hour in boiling water.
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20.3.5 Another set of three specimens is to be aged in an air oven for 7 days at 100.0 £2.0°C (212.0
+3.6°F).

20.4 Flexing
20.4.1 Rubberized or otherwise treated fabric which has been conditioned in accordance with 20.3.4 and
which subsequently has been folded and unfolded back and forth three times shall not crack, shall have

no hard spots, and shall show no other evidence of deterioration.

20.4.2 The test described in 20.4.1 is to be performed on three otherwise untested representative
sections.

20-5 Leakag" CuUurTrciI It (I Cpcatcd)

20.5.1 Rubberized or otherwise treated fabric which has been conditioned in accordafice with 20.3.4 shall
not show a legkage current of more than 1.0 mA at 120 V when tested in accordance with{ 20.5.2.

20.5.2 Each qgf three specimens, other than those subjected to the bursting strength test angl to the flexing
test, are to bel tested for leakage current. The test is to be performed in accefdance with 20.2.2.

20.6 Tensile s$trength of cemented seams

20.6.1 The ayerage tensile strength of each set of five pieces‘ef a representative cemented seam in a
treated-fabric [envelope shall not be less than 5 pounds per linear inch (876 N/m) when tested as
described in 40.6.2 — 20.6.4.

20.6.2 The representative cemented seam is to be cut'into 15 pieces. Each piece of cemented seam is
to have a width along the seam of 1 inch (25 mm) and a length perpendicular to the seam gf not less than
3 inches (76 hm) on each side of the seam.

20.6.3 One s¢t of five pieces is to be tested-in the as-received condition, an additional sef of five pieces
is to be tested after being subjected te'the boiling-water and oven conditioning described [in 20.3.4, and
another set of five pieces is to be tested after being subjected to the air oven conditioning described in
20.3.5.

20.6.4 After Qeing conditionéd)as described in 20.6.3, each piece is to be stressed in a t¢nsile-strength
testing machipe having_provision for measuring the applied force, and the force is to|be increased
gradually untilf the seam¢starts to separate.
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21 Flammability Tests
21.1 Liner
21.1.1 A liner (material between the heating element and the outer envelope) of foam used in a

heating-pad construction shall not have a burning rate greater than 2.5 inches (63.5 mm) per minute when
tested in accordance with the Standard for Tests for Flammability of Plastic Materials for Parts in Devices

and Appliances, UL 94.

21.2 Supplementary cover

21.2.1 The fabric used in the manufacture of the supplementary cover shall be tested as described in

21.6.10 — 21.
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Figure 21.1

Test chamber
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21.4 Control element

21.4.1 The test cabinet shall be equipped with control elements which will control the time of flame
impingement on the specimen to +£0.05 seconds. The control system shall consist of two parts:

a) An adjustable timer that actuates the burner mechanism; and

b) A counter that is actuated by the burner mechanism when the burner is in position to
impinge the flame on the specimen.

21.5 Specimen holder

r. See Figures

21.6 Specimgn holder base

21.6.1 The specimen holder base shall be made of metal as detailed in Figures21.2 and R1.3 and shall
maintain the gpecimen holder in a horizontal position in the approximate center of the test chamber floor.
See Figure 211.4. The specimen holder base shall be rigidly held in place(forexample, screwed to the floor
of the test cahinet or held by means of side guides).

21.6.2 BURNER - The burner shall be as detailed in Figure 24)5¥The gas input line to the burner
shall be equipped with a needle valve which is used to controlthe flame length.

21.6.3 GAS BUPPLY SYSTEM — There shall be a pressure regulator to furnish gas to thg¢ burner
under a gaugg pressure of 2-1/2 +1/2 psi or 129 +26 millimeters of mercury (17.2 +3.4 kNfm?2 ) at the
needle valve inlet.

21.6.4 GAS + The gas shall be at least 97 percent pure technical grade methane.

21.6.5 HOOID — A hood or other similarenclosure shall be used to provide a draft protecied
environment qurrounding the test chamber. This enclosure shall have a fan or other meansg for
exhausting snfoke, toxic gases, orboth produced by testing.

21.6.6 PAPHR — White papér,which conforms to the Federal Specification for Lens Papef, A-A-50177,
shall be used |as a monitarito determine if ignition has occurred. This paper shall be cut info a 3-1/2 by
3 inch (89 by [f6 mm) réctangle with holes punched as shown in Figure 21.6.

21.6.7 BRUSHING.DEVICE - A brushing device similar to the one shown in Figure 21.7 shall be used
to brush up the\nap or fiber on specimens which have raised fiber surfaces. The brush shall consist of
two staggered TOWS of Stff myton brisStes, 0.016 mch (0.4 mm) diameter with 20 bristies per tuft and four
tufts per inch. The tufts shall be cut to a uniform length of 0.75 inch (19 mm). The downward force of
the brush shall be 75.0 £10.0 g.

21.6.8 CIRCULATING AIR OVEN - A forced circulation drying oven capable of maintaining the
specimens at 105 £2.8°C (221 +5°F) shall be used to dry the specimens while mounted in the specimen
holders.

21.6.9 DESICCATOR — An airtight and moisture-tight desiccating chamber shall be used for cooling
mounted specimens after drying. Anhydrous silica gel with an indicator shall be used as the desiccant in
the desiccating chamber. The desiccant shall be replaced or reactivated when it becomes inactive.
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Figure 21.2
Specimen holder assembly
B D
3" (1oum)
NO. 27 DRILL 5+ 2-N0.6-32
_L /_ (2 PLACES) 3 DEEP(4.8MM) .
_ . — 13
" _Tﬁ -4 (101.6MM) (41 .3MM)
(674 ) 1" 1" 3"
4MM . . 17 12
- 35 2 8
% DIA, 2 | 2 (34.9MM)
\ /F / @ : L1l —e-
<A |y ' T
4 | B
—® g (wzs'w) 7% i
- ’ 2 (1.6MM)
. 32
-1 Lg "'I L— (5.6Mm)
L (3:2uM) DRILL_TOVSUIT FOR PIN
2 LDIA (3.2MM) x -+ LONG (6.4NM)
‘ 5 0IA. (3. < .
(88.9MM) (PRESS FIT)
SPEC|MEN HOLDER PLATE (TOP) SPECIMEN PLATE GUIDE
1 REQ. ALUM. 2 REQ: ALUM,
A BASE PLATE
> 1REQ. ALUM.
2E
4-N0.25 DRILLS (T'SK
C (66.7MM) FOR NO.6 FL'T. HD. $CR.
" DRILL 2-HOLES- /
1 PRESS FIT TO
2 SUIT .123 DIA x m—T
(12.7mm) %"LONG PIN
L o) 1 _E_’
- S
SV
3 N - - B
[ &
+ 2 g
1 (152.4
— & I -t 3"
. — 76.2
VA4 2% o . f (MM)
- | —a}
(63.5MM) (25.4MM)
" 1"
—_— jp—
(76.2MM) 8
SPECIMEN HOLDER PLATE (BOTTOM) - -
1 REQ. ALUM. .
3 y
(95.2MM) . = =3
5%
Sc10218 (133.4MM)


https://ulnorm.com/api/?name=UL 130 2015.pdf

34 ELECTRIC HEATING PADS - UL 130 JULY 15, 2011

Figure 21.3
Specimen holder assembly
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21.6.10 SPECIMEN PREPARATION — The specimens are to be washed in a neutral soap solution as
indicated in 21.6.11. Neutral chip soap may be uséd.

21.6.11 The gpecimens are to be put into .a 3*US-gallon-capacity (11 L) right-circular cylindrical container
[approximate Himensions: 13 inches (330_mm) long by 8-3/4 inches (222 mm) in diametey] that is fitted
with a water-tjght cover at one end, pteferably is of metal, and is mounted on a shaft whoge longitudinal
axis is in the pame plane as the lgngitudinal axis of the container, intersects the longitudipal axis of the
container at {n angle of 50 degrees, and intersects the outside surface of the contaiper at a point

equidistant frgm the ends of the-Container. The shaft is to be oriented so that the longitudipal axis of the
container is vertical while the container is in one of the two positions of rotation in which the plane of the
axes is verticgl. Soft waterat a temperature of 35.0— 37.8°C (95.0 — 100.0°F) and into whigh 0.5 percent
by weight of the neutral'soap mentioned in 21.6.10 has been thoroughly mixed is to be poured into the
container ina amount equal to 30 times the mass of the specimens dry. The specimens ar¢ to be worked

— 50 revolution A water, spun to
remove most of the water, and then laid flat on a horizontal surface and allowed to dry completely at room
temperature.

21.6.12 After the washed specimens have dried thoroughly, they are to be individually brushed as follows:
clamp the specimen on the carriage of the brushing device. Pull the carriage with the specimen
underneath the brush, brushing the specimen surface once in the direction which raises the nap or fibers
as much as possible. Before brushing the next specimen, the tufts of the brush should be cleared of
residual fibers. After brushing, with the bottom plate of the holder on a mounting plate, mount the
specimen in the specimen holder. Do not handle the specimens except on the edges. Mount the
specimens and paper monitors in the following order: bottom plate, specimen, paper monitor, top plate.
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Figure 21.4
Specimen holder assembly
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Figure 21.5
Burner
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Figure 21.6

Paper indicator
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er. This shall set the large circular héle in the paper monitor concentric with the hole in the

DITIONING — Place the m@unted specimens in a drying oven in a manner that will permit

free circulation of air at 105 +2.8°C (221 +5°F) around them for at least 30 minutes. Remoye the

mounted speq
surface of eaq
desiccator at
than 60 minut|

21.6.14 BUR

ES.

imens from the oven and place them in a desiccator to cool, taking care that the brushed
h specimen is notiouched. No more than five specimens are to be placed in each
bne time. Specimens are to remain in the desiccator at least 30 minutes and|not more

NER ADJUSTMENT — Adjust the burner actuating linkage so that the burnef tip, in the

actuated position, is-0.31 inch (7.9 mm) from the specimen surface. With the burner in the|actuated
position, move thesbase and holder assembly away from the burner tube so that the burngr tip is 0.13
inch (3.3 mm) - -

21.6.15 CONTROL ADJUSTMENT — The timer is to be adjusted so that the burner, when actuated,
remains in position to impinge the flame on the specimen for 1 +0.05 second. This is accomplished by
actuating the control elements thereby sweeping the burner forward, reading the time on the counter,

and adjusting

as necessary.

21.6.16 FLAME LENGTH ADJUSTMENT — With the hood fan turned off and the burner in the relaxed
position, use the needle valve to adjust the flame length to 0.63 inch (16 mm) from the tip of the burner
parallel to the floor of the cabinet measuring only the clearly visible, yellow portion of the flame. A
gauge that may be used for this adjustment is shown in Figure 21.5.


https://ulnorm.com/api/?name=UL 130 2015.pdf

38 ELECTRIC HEATING PADS - UL 130 JULY 15, 2011

Figure 21.7
Brushing device
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21.6.17 SPECIMEN EVALUATION — Remove the mounted specimens from the desiccator one at a
time and insert them in the cabinet for testing. Close the cabinet door and actuate the burner
mechanism. The control equipment will automatically cause the flame to impinge on the surface of the
specimen for 1 +0.05 second. If more than 30 seconds elapse between removal of a specimen from the
desiccator and the initial flame impingement, that specimen shall be reconditioned prior to testing. When
combustion has stopped, as evidenced by absence of flame and afterglow, remove the mounted
specimen from the cabinet and place it on a flat surface. The surface shall be a white paperboard
sheet. Determine for each specimen whether the paper monitor is charred or burned at any point. See
21.2.1.

22 Ease of Ignition Test

22-1 Each Of O;/\ OC\.’t;UI 1o Uf A ohc”, Ca\;h IIICQOUI;IIU 3.9 ;Ilbhco by 7.9 ;IIthQ (100 “IAIV‘I‘; y 200 mm), iS

to be tested in) the apparatus shown in Figures 22.1, 22.2, and 22.3.

Figure 22.1
Ease of ignition test
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22.2 The sections are to be cut from the test heating pad so that the short side is parallel to the run of
the heating elements, and the sections are taken from positions in the heating pad such that as far as
possible, no two sections contain the same warp or the same weft threads. If this is not possible then the
same warp or weft thread must not appear in more than two sections.
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Figure 22.2
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22.3 After removal of the heating elements, wires, and similar components, the section is to be
conditioned in the oven with the test apparatus for a period of not less than 3 hours.

22.4 At the end of the conditioning period each section is to be subjected to the following test, which is
made once at one end of the section with one side uppermost and once at the other end with the other
side uppermost.

22.5 The test apparatus has two 0.118-inch (3-mm) diameter brass electrodes, supported on a common
axis by brass pillars mounted on an insulating base plate. The base plate also carries a platform of
insulating material measuring 3.94 inches square (100 mm by 100 mm) that is mounted centrally between
the brass pillars, with the mounting means such that the height of the platform can be adjusted. One

electrode is fixed |n position wh|Ie the other is movable with an effect|ve stop o) that it can be withdrawn

to enable the
required gap

at an angle of
that the point
inch (3 mm) fr

position, the K

22.6 The low!
adjustable tab
mask, Figure
convection.

22.7 While in
bank to the o
rated 10 kV (r
a current of 1

)etween the two electrodes. The fixed electrode is cut such that the planevol
45 degrees to the axis of the electrodes and is mounted with the plang of th
furthest from the electrode support is at the top and at a distance-of appro
pom the center of the platform. The movable electrode is flat-ended}-the face |
degrees to th¢ axis of the electrode. The stop is so adjusted that when the electrode is af the operating

br member of a two-part hardwood mask, as shown in/Figures 22.1 and 22.2
e in the position indicated, and the whole assembly{together with the upper
P2.3, is placed in an oven with a glass inspectioh/door, the oven being hea

utput terminals of an oil ignition or similar transformer having a sinusoidal
ms) and an output rating such that the>output voltage does not fall by more thg
mA is flowing. The oven is maintained at a temperature of 65 +2°C (149 3.

22.8 When steady temperatures are achieved, the transformer primary voltage is adjusted

to give a term
adjusted so th
conditions.

22.9 Without
threaded over
the section af
threaded into
electrodes. TH

nal output voltage of 10 kVxThe electrodes are then short-circuited and the rdg
at a current of 1 mA flows. The supply is then switched off without alteratio

the fixed electrode, so that it lies centrally in one of the element pockets, v
proximately-level with the edge of the adjustable platform. The movable elg
the same’/pocket and fixed in the position necessary to give the specified ga
e section is then smoothed out, care being taken that the material is not log

that there is a
the section is
b section such
imately 0.118
eing cut at 90

orizontal distance between the ends of the electrodes is 0.286+inch (6.0 mm).

is fixed to the
member of the
ted by natural

the oven, electrodes are connected in series with an acceptable noninduclive resistance

butput voltage
in 100 V when
6°F).

| if necessary,
sistance bank
h to the circuit

Femoving the apparatus from the oven, the movable electrode is withdrawn and the section

ith the end of
ctrode is then
b between the
ped or caught
blectrodes lies

between electrodes. After this, the platform height is adjusted so that the centerline of the

approximately in the plane of the element pockets and the mask is placed in position. The oven door is
then closed and 5 minutes is allowed for the conditions to stabilize.

22.10 The supply is then switched on and sparks allowed to pass between electrodes for a period of 2
minutes. If the section ignites, the time in seconds is recorded, from the instant of switch on until the flame
reaches the edge of the mask. If the section does not ignite, the result is recorded as 120 seconds. The
ignition of surface hairs lasting not more than 3 seconds is ignored.
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22.11 If any result is below 30 seconds, the test is repeated on a second batch of sections. If the result
for any section in the second batch falls below 30 seconds the material is not acceptable.

22.12 If no results are below 30 seconds, the mean of all 12 readings is calculated. All results different
by more than £30 seconds from the mean are then ignored and, if necessary, the average value for the
remainder calculated.

22.13 If the average figure for the sections differing by not more than 30 seconds from the original mean
falls below 80 seconds, the material is not acceptable.

NORMAL TESTS ON COMPLETE PAD

23 General

23.1 A pad that is provided with a separate outer covering is to be tested with such €gver|ng removed.
24 Leakage Qurrent Test

24.1 The leaKage current of the nine heating pads, when tested in accordaneé with 24.3 —|24.5, shall not
be more than|0.5 mA on each pad.

24.2 Leakagg current refers to all currents, including capacitively coupled currents, which may be
conveyed between exposed conductive surfaces, or other exposed Surfaces, of a heating pgd and ground.

24.3 Leakagq current is to be measured using metal foil whieh is placed in direct contact with all surfaces
of the heating| pad. The metal foil is not to remain in place long enough to affect the temperature of the
pad.

24.4 The megsurement circuit for leakage current'is to be as shown in Figure 24.1. The ideal instrument
is defined in (@) — (c). The meter which is actually used for a measurement is required only fto indicate the
same numeridal value for a particular meastrement as would the ideal instrument. The meter used is not
required to have all the attributes of theNideal instrument.

a) The meter is to have an.input impedance of 1500 ohms resistance shunted by [a capacitance
of 0.1p pF.

b) The meter is te.indicate 1.11 times the average of the full-wave rectified compgsite wave-
form ¢f voltagetdcross the resistor or current through the resistor.

c) Owver a frequency range of 0 — 100 kHz, the measurement circuitry is to have a| frequency
respopse)(ratio of indicated to actual value of current) that is equal to the ratio of the impedance
of a 1500 ohm resistor shunted by a 0.15 pF capacitor to 1500 ohms. At an indication of 0.5
mA, the measurement is to have an error of not more than 5 percent at 60 Hz.
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Figure 24.1
Leakage current test circuit

HEATING PAD
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INSULATING TABLE —=°

SB1239

NOTES:

A— Pr

B — Se

24.5 Eachre
(without prior

GROUNDED SUPPLY CONDUCTOR

r
£nergization, except as may occur as‘part of the production line testing). The

be with shielded lead.

parated and used as clip when measuring currents fromeone part of the device to another.

esentative pad is to be tested for leakage current starting with the "as-recei

ved" condition
supply voltage

is to be adjusted to 120 V. The test sequence~with reference to the measuring circuit (Figyre 24.1) is as
follows:
a) With switch S1 open, the pad-is to be connected to the measuring circuit. Leakiage current is
to be measured using both positions of switch S2 and with the pad switching deviges in all their
normgl operating positions:
b) The switch S1 ig then to be closed energizing the pad, and within a period of 5 seconds, the
Ieakaie currentis\to be measured using both positions of switch S2, with the pad |switching
devicgs in all(of,their normal operating positions.
c) The leakage current is to be monitored until thermal stabilization. Both positiong of switch S2
are tolbe—used-rdeterminirgthismeasurement—Fhermal-stabilizatieniste-be-ebtained by

operation as in the Heating Test, Section 27.
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25 Input Test

25.1 The power input to each of the nine representative complete pads shall not be more than 105
percent nor less than 85 percent of the marked rating (watts or amperes) of the pad when the pad is
operated at rated voltage. See 48.3.

26 Resistance to Moisture Test
26.1 As noted in 17.2, the envelope of each of nine complete general-use pads shall be capable of

withstanding 300 hours of intended service with the pad at its maximum operating temperature without
loss of its moisture-resistant properties and without developing hard spots.

26.2 To detefmire-wheth Suae o 61 atd out flat on a
1 inch (25 mmp) thick felt mat and operated continuously while connected in the intend@g manner to a
supply circuit ¢f rated voltage. After operation for 300 hours, the surface of the envelopg,is tp be examined
carefully to determine whether there are any hard spots in the material. It is-then to be folded and
manipulated Hack and forth several times to flex the material throughout the entire-surface] Following the
manipulation, [the envelope is to be tested for current leakage in accordance with 26.3; anfl a pad with a
leakage curreft of more than 8 mA at 120 V is not demonstrating intended\pérformance.

v

26.3 Each pad is to be laid out flat on a horizontal supporting surface;-with the edges of the pad turned
up at right angles for approximately 1 inch (25 mm) to form a shallew tray. The side (face) which was in
contact with the felt mat during the 300-hour test is to become‘the upper or inside surfacq of the tray. A
solution of approximately 8 g (0.28 0z) of NaCl per 1000 cm:0f water is to be introduced into the tray to
a minimum depth of about 1/4 inch (6 mm) and the current leakage between the electfolyte and the
heating elemgnt of the pad is then to be measured. Thecsolution is to be allowed to remain fon the pad for
a period of 3 Rours, and if no current leakage (see 39:3)"is then shown, the test may be dis¢ontinued; but,
if any current Jeakage is indicated, the test is to be>continued until ultimate results are obtgined.

27 Heating Tgst

27.1 Each ofl the nine complete hodsehold pads, initially at room temperature, shal| not attain a
temperature hjgher than 90°C (194°F) at any exterior point when the pad is tested in accordance with 27.3
and 27.4; and|20 minutes after the'first opening of a thermostat and subsequently, the temperature on the
exterior of the| pad shall not be(higher than 80°C (176°F).

27.2 Each of|nine completé ‘hospital pads, initially at room temperature, shall not attain p temperature
higher than 5%°C (131°F)-at any exterior point when the pad is tested in accordance with 27.3 and 27.4.

27.3 To determine Whether each pad complies with the requirement in 27.1 or 27.2, it is to |pe laid out flat
between two feltunats, each 1 inch (25 mm) thick and with an area that will cover the pad cpmpletely with
a margin of not less than 2 inches (51 mm) all the way around. It is then to be connected to a supply circuit
of rated voltage and operated for a period of 4 hours, or for a longer time if necessary to reach thermal
equilibrium. A temperature is to be considered constant when three successive readings taken at
15-minute intervals indicate no change. During this test, temperatures are to be observed on each pad by
means of a temperature indicating instrument and no fewer than six thermocouple probes are to be
located at points in close contact with the exterior of the pad. The thermocouple probes are to consist of
30 AWG (0.05 mm?2 ) iron and constantan wire thermocouples with the bead soldered to a copper strip
approximately 1/4 by 1/2 inch, by 0.022 inch thick, (6.4 by 12.7 by 0.56 mm) with rounded corners.
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27.4 The thermocouples and related measuring instruments are to be accurate and calibrated according
to good laboratory practice. The thermocouple wire is to conform to the requirements specified in the
Tolerances on Initial Values of EMF versus Temperature tables in the Standard for Specification and
Temperature-Electromotive Force (emf) Tables for Standardized Thermocouples ANSI/ASTM
E230/E230M.

27.5 During the test of a pad, the switch is to be positioned separately from the pad itself but is to be
blanketed in the same manner as the pad. Particular attention is to be paid to localized temperatures that
can occur on or within the switch body. Temperatures on the internal parts of the switch are to be
measured by means of thermocouples and shall not exceed the values in Table 38.1. Temperatures
measured on the outer surface of the switch shall not exceed 55°C (131°F). Care is to be taken that the

temperatures

measured are maximum temperatures.

27.6 The tem
Tests are not
and the obser

27.7 Followin
4-hour or long
exposed. The
two thermostg
thermostats, t

27.8 Followin
or longer peri

thermostats is
three thermos|

28 Flexing THg
28.1 Each of
and 28.3 ) wh
pad — while ¢
position, undg
28.2 Perform

a) Lo

b) Br

peratures given in these requirements are based on a room temperature/o
prohibited from being done at any room temperature between 20°C (68°F) ar
ved temperatures corrected for a room temperature of 25°C (77°F).

er period with approximately half of the pad between the two-felt mats and
position of the pad may be such that any half of the pad ared is exposed. Fo
its, the exposed part is to include one thermostat; and’ for a pad having
ne exposed part is to include two thermostats.

h the operation with half of each pad exposed,.the test is to be repeated for
bd with the pad reversed so that the part prewiously covered is exposed. Th

fats.

st

three representative complete-pads shall be capable of performing success
en subjected to a flexing-tést — 8000 cycles for a household pad and 10,000
bnnected to a supply ciredit of rated voltage, with the switch of the heating p
r the conditions described in 28.4 — 28.9.

ng successfully_means that there shall not be:

bsening.Of(the cord from the pad,;

pakage of the envelope material or the seams of the envelope;

[ 25°C (77°F).
d 30°C (86°F)

h the operation with each pad completely covered, the test is to be repeated for a second

the other half
a pad having
three or four

a third 4-hour
e exposure of

to be as indicated in 27.7, except that only~one thermostat is to be exposed in a pad having

ully (see 28.2
for a hospital
ad in the high

c) Breakage or loosening of any wiring connections;

d) Te

mperatures higher than those indicated in 27.1 and 27.2;

e) Appreciable shifting of the position of the heating element within the envelope; and

f) Breakage of the conductor of the heating element or other interruption of the electrical circuit
through the pad.
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28.3 In addition to performing successfully, as described in 28.2, a pad shall be in such condition that it
will comply with the requirements of Sections 35 — 43, in the sequence indicated by 17.1.

28.4 To reduce friction, each pad may be subjected to the flexing test in a covering of cheesecloth of
double thickness. See 17.7.

28.5 The apparatus for conducting the flexing test is to consist of power-driven testing machine, a pair of
wide clamps for gripping the edges of each heating pad, and a number of weights, each being large
enough to exert 1 Ibf (4.45 N) when suspended from a clamp.

28.6 The machine is to draw each pad back and forth by means of a clamp over the 1/2-inch-radius

(13-mm-radius) edge of a smooth honzontal metal bed; at a rate of apprOX|mater 15 cycles per minute.

The stroke of fth

greatest poss

28.7 The clan
edges of diffe
One clamp of

28.8 The clar
machine with
(4.45 N)is to

28.9 Each pg
voltage. After
machine is tg
previously ma|
machine is to
period of ope
operation con

29 Twisting T

29.1 Each of
and 28.3 ) wh
hospital pad
heating pad s

29.2 The app|
a pair of wide

ble area of a pad is subjected to the erxmg

nps are to be in pairs, of 12 inch (300 mm) and 18 inch (460 mm) lengths to
ent dimensions, and may be of any construction that securely grips‘the edg
each length is to be provided with hooks for the suspension of the weights.

Nps are to be applied to opposite edges of each pad, which is then to be 3
the weighted clamp hanging over the rounded edge ,of the bed. A weight €
be used for each 6 inches (152 mm) or fraction thereof of the edge of the pac

d is to be connected by means of its flexibleccord and plug to a supply d
P000 cycles of continuous operation of a household pad, 2500 cycles for a hg
be stopped, the pad turned 90 degrees\so that the bending is at right
de, and operation resumed. After the second 2000- or 2500-cycle period of
be stopped, the pad turned over, and;operation resumed. After the third 2000-
ration, the machine is to be stopped, the pad turned again through 90 deg

inued for a fourth 2000- or 2500-tycle period.

est

three representative\complete pads shall be capable of performing success
en subjected to the twisting test — 6000 cycles for a household pad and 72(

1 described in'29.2 — 29.5 while connected to a supply circuit of rated vo

vitch in the<high position.

aratus\fer’ conducting the twisting test is to consist of a power-driven twisting
clamps for gripping the edges of each heating pad.

s, so that the

accommodate
es of the pad.

djusted in the
xerting a 1 Ibf
| in the clamp.

ircuit of rated
spital pad, the
angles to that
operation, the
or 2500-cycle
rees, and the

ully (see 28.2
0 cycles for a
tage, with the

machine, and

29.3 One end

of the heating pad is to be rigidly clamped in a horizontal plane along the width of the pad.
This end of the pad is to be prevented from twisting. The pad is kept in tension by a pull of 5 Ibf (22 N)
which is placed on this end.

29.4 The other end of the pad is to be clamped in the twisting machine along the width of the pad.
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29.5 The machine is to twist the pad back and forth through a 90 degree arc. Each pad is to be twisted
both 45 degrees clockwise and 45 degrees counterclockwise through a horizontal position with the

opposite end

SB

30 Bunch Teg

30.1 Each of
and 28.3 ) wh
hospital pad
heating pad s

30.2 The app|
of wide clamp

remaining fixed. See Figure 29.1.
Figure 29.1
Twist test apparatus

PAD UNDER T?

END TO
BE FLEXED

FULLEY ——

WEIGHT j

N

D560

—

three representative complete pads shall be capable of performing success
En subjected to the bunch test — 8,000 cycles for a household pad and 10,0(

1 described in 30.2:>" 30.5 while connected to a supply circuit of rated vol

vitch in the high pesition.

pratus forgonducting the bunch test is to consist of a power driven testing n
5 for gripping the edges of each heating pad, and the bunch test apparatus.

30.3 The hes

the apparatus!

extended posi

ing pad |s rigidly clamped on one end and cIamped ona movable slide on th

AR

ition, the apparatus holds the pad fIat ina horlzontal plane See Figure 30.1.

ully (see 28.2
0 cycles for a
tage, with the

achine, a pair

e other end of
baratus. In the

30.4 The stroke of the air piston is to be adjusted to be equal to two-thirds of the overall length of the
heating pad, excluding the supply cord.
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Figure 30.1
Bunch test apparatus
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30.5 Each pgd is to be connected by means of its*flexible cord and plug to a supply gircuit of rated

voltage. After
pad, the mach
previously on
2,000, or 2,5
exchanged, al
is to be stoppd

31 Connector

31.1 Each of
flexing test d¢

31.2 After be

2,000 cycles of continuous operatior-of the household pad and 2,500 cycles
ine is to be stopped, and, leaving,the ends clamped, the pad is turned over s
the bottom is now on top. Operation of the apparatus is now resumed. Aft
DO, cycles of operation, .the"machine is to be stopped, the clamped enc
nd operation resumed. After the third 2,000 or 2,500 cycle period of operation
bd, the pad turned over again, as before, and operation continued for a 2,000

Flexing Test

6 female,cord connectors with cord attached is to be subjected to 900 cycl
scribed(in, 31.3.

ng“subjected to the flexing test there shall not be:

a) Breakage of the cord or exposure of an uninsulated conductor strand; and

for a hospital
D that the side
er the second
s of the pad
, the machine
br 2,500 cycle.

es of the cord

b) Breakdown when each device is subjected to a 1000-V dielectric voltage-withstand test

betwe

en the individual conductors of the flexible cord.
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31.3 Each device is to be mounted in a guide with a 1/4-Ib (113-g) doughnut-shaped weight attached to
approximately 10 inches (254 mm) of cord, 8 inches (203 mm) from the point at which the cord enters the
connector. The 10 inch length of cord is then to be spliced to a length of 28 AWG (0.08 mm? ) flexible
wire, which is then to be connected to the flexing machine. The setup is to be such that the cord-connector
can be rotated 540 degrees about the axial center of the cord. A typical setup is illustrated in Figure 31.1.
The rate of flexing is to be at least 10 cycles per minute. Each cycle is to consist of 540 degrees of rotation
in one direction and then 540 degrees in the reverse direction back to the starting point. During the test
the supply cord is to carry the same current as it does in the electric heating pad.
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