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UL Standard for Safety for Seasonal and Holiday Decorative Products, UL 588

Nineteenth Edition, Dated October 26, 2015
Summary of Topics

This revision of ANSI/UL 588 dated December 5, 2024 includes the following changes in
requirements:

— Additional Standard References as Options for LED drivers; 34.1, Appendix A

ted lampholders in 22.2.1.2C; 22.2.1.2, 22.2.1.2B

— Additional Option for Determining Maximum Surface Temperature of Seasondl-Lighting
Lamps in SA9.4

— Cord Tag Marking Exception for Temporary Product Requirements for Class 2 LED
Lighting Strings; 125.1.2

— Introduction of New Requirements for Button or CoinCell Batteries in Accordpnce with UL
4200A} 36A.1, 36A.2

— Add (“lanterns” to Scope paragraph 1.2 in order,to correlate with Bureau of PHilippine
Standards adoption of the Standard for Safety.for Seasonal and Holiday Lightirlg, UL 588;
1.2

— Add reference to the Standard for Safety for Decorative Lighting Cords, UL 6288, in 13.2.1

— Correction of Typographical érror for CXTW-EX in 13.2.4

— Addition of Cord Connector Option for Commercial Use Lighting Strings; SE2.2, SE3.4
SE4.4A, SE4.5, SE8.1, SE10.3, SE10.4

— Consolidation of Class 2 and Battery-Operated Products; 2.4, 7.1, Table 10.1, {3.2.1,

13.2.19 (deleted), 13.3.1, Section 18 (deleted), Section 18A, 19.1, 19.5, 22.1.1, 22)2.1.7, 33.1,
36 (deleted), 121.1— 121.2, 124.1.2, 125.10 (deleted), 125.10A, 125.11 (deleted), 125.13
(deletéd),~125.11A, 129.2.1

— Addition of Caution Marking Class 2 Power Supply Products Connected to Receptacles
Controlled by a Dimmer in 125.11A.3

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked
with a vertical line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
July 19, 2024 and October 4, 2024.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of ULSE Inc. (ULSE).
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ULSE provides this Standard "as is" without warranty of any kind, either expressed or implied, including
but not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will ULSE be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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INTRODUCTION
1 Scope

1.1 These requirements cover temporary-use, seasonal decorative-lighting products and accessories
with a maximum input voltage rating of 120 V to be used in accordance with the National Electrical Code,
ANSI/NFPA 70. Temporary-use is considered to be a period of installation and use not exceeding 90 days.
This Standard also covers factory-assembled parallel-connected string lights intended for year round use
as described in Supplement SD.

1.2 These requirements cover factory-assembled seasonal lighting strings with push-in, midget-screw, or
miniature-screw lampholders or non-replaceable lamps connected in series for across-the-line use or with

candelabra-

r intermediate-screw lampholders connected in parallel for direct-connectig

requirements|also cover factory-assembled seasonal decorative outfits such as lanterns;,

light sculpturgs, crosses, candles or candle sets without lamp shades, products in the s
resemblance [to, Christmas trees with simulated branches and needles, products)in the {
resemblance [fo, wreaths provided with simulated branches and needles, blow-molded figu
animated figufes, tree tops, controllers, tree stands, electric tree poles, and.motorized decof
These requirgments cover products which are portable and not permanently.connected to a

1.3 Theser
to a push-in
lighting string

1.4 These 1|
non-seasonal
intended for i
nightlights wh
products that
Products, UL

1.5 These r
seasonal dec
under the Sta

quirements additionally cover ornaments which are provided with an adapter
ampholder and are intended to replace a push-ithlamp in a series-connect
or decorative ouffit.

equirements do not cover strings employinng lampholders larger than intern
lighting, non-seasonal products, permanently connected products, non-dec
lumination only, cord sets, or temporary power taps. These requirements als

are not part of a decorative outfit which are covered under the Standard for FI
P388.

equirements do not cover portable electric lamps intended for general illun
bration and a typical lamp shade construction open at the top and bottom, whi
hdard for Portablé Electric Luminaires, UL 153.

1.6 Christmas trees exgeeding 30 in (762 mm) in height but not exceeding 12 ft (3.7 m

measured fro
branches ang
mm) in outer

m the top<of the tree to the bottom of the base of the tree and provided
needles; products in the shape of, or in resemblance to, a wreath exceedir
diameter and provided with simulated branches and needles, or other similar

n use. These
vreaths, stars,
hape of, or in
hape of, or in
res or objects,
ative displays.
power source.

for connection
bd decorative-

nediate-screw,
brative lighting
b do not cover

ch are covered under the Standardfor Direct Plug-In Nightlights, UL 1786, or {lexible lighting

exible Lighting

ination with a
h are covered

) in height, as
ith simulated
g 48in (1219
seasonal-use

decorative ou

tfits’shall additionally be investigated to the Outline of Investigation for Fire T

ests of Pre-Lit

Artificial Seasonal Use Trees and Other Seasonal Decorative Items, UL 2358.
2 Glossary

2.1 For the purposes of this standard, the following definitions apply.

2.2 ATTACHMENT PLUG — A male contact device, which may be provided with integral overcurrent
protection, for the temporary connection of a flexible cord or cable to a receptacle, cord connector, or other

outlet device. The male screw of a lamp base would additionally be considered as meeting this definition
when used for the connection. See Figure 2.1.
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Figure 2.1

Example of a cord set or detachable power-supply cord

Cord Connector

Attochment Plug
Power Inlet

I
\ \ j

- —(6

Prodgluct

Wall Receptacle at house

SM8%1

2.3 BUBBLH LIGHT — A light assembly .consisting of a liquid filled container assembled| to a housing
which containg a lamp. The lamp is used-{osheat and brighten the liquid producing an illuminated bubbling
effect.

2.4 CLASS 2 CIRCUIT — A circuit' powered from the output of a Class 2 transformer or a Class 2 power
unit. Applicable requirements(are also considered to apply to a product located in a battery-ppwered circuit
or provided with a UniversalSerial Bus (USB) connector, where the maximum available power is 15 watts
as determinedq by the <Component Power Measurement Test, Section 49. See Class 2| and Battery-
Operated Products, Section 18A.

2.5 CONTROLLER — A product designed to electronically or electromechanically vary the power to or
the on/off cycle of the seasonal decorative Tighting product or products which it is infended to control. A
controller may additionally provide sound effects. A controller may be a separate unit or an integral part of
a string or decorative outfit.

2.6 CORD CONNECTOR - A female contact device which is part of a cord set, string, or detachable
power-supply cord for connection to a male contact device such as an attachment plug, current tap, or
power inlet. See Figure 2.1.

2.7 CORD SET - A length of flexible cord assembled with an attachment plug or current tap as a line
fitting and a cord connector as a load fitting. A cord set is sometimes referred to as an extension cord. See
1.4.

2.8 CURRENT TAP — A male and female contact device that, when connected to an outlet receptacle,
provides multiple load fittings. A load fitting may consist of a slot configuration and provision for the
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connection of a flexible cord. A current tap may be provided with integral overcurrent protection. See
13.34.

2.9 DECORATIVE LIGHTING HARNESS - A factory-assembled lighting assembly employing
candelabra-, intermediate-, or medium-screw lampholders connected in parallel across the line and
neutral blades of the attachment plug or current tap. A decorative lighting harness is employed in a
decorative outfit and it is provided with overcurrent protection.

2.10 DECORATIVE OUTFIT — A factory-assembled, electrically-powered unit providing a seasonal
theme such as a wreath, star, light sculpture, cross, candle or candle set without lamp shades, a product in
the shape of, or in resemblance to, a Christmas tree not exceeding 12 ft (3.7 m) in height as measured
from the top of the tree to the bottom of the base of the tree with simulated branches and needles,

products in th
blow-molded
tree stand, an
with overcurr
either a lighti
lighting string
decorative ou

211 DIREC
connection to|
employ a tran
direct plug-in

2.12 ENCLC
all parts of the
the likelihood
12.1.

2.13 FUSEH

2.14 LAMP,
limit the curre
and 28.4.

2.15 LAMP,

(12 mm) in diameter>An E12 lamp is the ANSI designation for a candelabra-base lamp.

figure or object, such as a pumpkin, a snowman, or a tree, an animated figuirg
d a motorized decorative display having illumination or other decorativeeffects
bnt protection and a means for attachment to an electrical outlet. dt-may be
g string as part of the illumination of the decorative outfit, or with>a contro
or lighting harness provided with decorative covers over the lamps is co
fit.

T PLUG-IN UNIT — A power unit which employs a‘blade assembly on its
the branch circuit and a means for connection to ayseasonal lighting product
sformer if the seasonal product requires a low-voltage supply source. A contr
Linit.

DSURE — Any surface or surrounding structure that reduces the likelihood of ag
product that may otherwise present a-fisk of electric shock or injury to persor
of propagation of flame initiated by\electrical disturbances occurring within. S

IOLDER — A device whichholds an overcurrent-protective fuse.
BALLAST — A seriessconnected lamp used in conjunction with an individual-fl

nt flow to less than'0.6 A if all individual-flashing lamps were in their shorted s

CANDELABRA-BASE (E12) — A lamp employing a screw base approximate

2.16 LAMP,

e shape of, or in resemblance to, a wreath provided with simulated branches and needles, a

e, a tree top, a
. It is provided
provided with
ler, or both. A
nsidered as a

enclosure for
The unit may
pller may be a

cess to any or
s and reduces
ee 10.1.1 and

shing lamp to
tate. See 28.3

ly 0.47 inches

on and off by

ELASHING — A _series- ar pnrnllnl-r‘nnnpr‘tnd Inmp that :m’rnmnfir‘:ully r‘yr‘lpe

means of a bimetallic strip connected in series with the filament. For series-connected strings, the flashing
lamp causes all lamps connected in series with it to flash. For parallel-connected strings, only the flashing
lamp is intended to flash.

2.17 LAMP, INDIVIDUAL-FLASHING — A series-connected lamp that automatically cycles on and off by
means of a bimetallic strip connected in parallel with the filament. The cycling of the bimetallic strip causes
only the individual-flashing lamp to flash by momentarily placing a short across the filament to turn the
lamp on and off. An individual-flashing lamp is intended to be used in combination with a ballast lamp
unless used in a light string whose construction is described in the Exception to 28.3. See 28.3 and 28.4.

2.18 LAMP, INTERMEDIATE-BASE (E17) — A lamp employing a screw base approximately 0.67 inches
(17 mm) in diameter. An E17 lamp is the ANSI designation for an intermediate-base lamp.
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2.19 LAMP, MEDIUM-BASE (E26) — A lamp employing a screw base approximately 1.02 inches (26 mm)
in diameter. An E26 lamp is the ANSI designation for a medium-base lamp.

2.20 LAMP, MIDGET-BASE (E5) — A lamp employing a screw base approximately 0.20 inches (5 mm) in
diameter. An E5 lamp is the ANSI designation for a midget-base lamp.

2.21 LAMP, MINIATURE-BASE (E10) — A lamp employing a screw base approximately 0.39 inches (10
mm) in diameter. An E10 lamp is the ANSI designation for a miniature-base lamp.

2.22 LAMP, PUSH-IN — A low-voltage lamp, intended for series connection, with a glass envelope
provided with wire leads for electrical connection to the lampholder. The glass envelope is provided with
an adapter which separates the leads and secures the entire assembly into the lampholder by push-in
friction fit. The|adapter may be provided with a positive latching mechanism.

2.23 LAMP, PUSH-IN LED - A light emitting diode (LED), intended for series connection, provided in an
encapsulating| enclosure with wire leads for electrical connection to the lampholder. Theg enclosure is
provided with pn adapter which separates the leads and secures the entire assembly into the lampholder
by push-in friction fit. The adapter may be provided with a positive latching mechanism.

2.24 LAMP, [SCREW-BASE (EDISON-SCREW) — A lamp provided-with an Edison-screw base for
electrical and mechanical connection to the lampholder.

2.25 LAMPHOLDER, CANDELABRA-SCREW (E12) — A-«screw-type lampholder whi¢h accepts a
candelabra-bgse (E12) lamp. An E12 lampholder is the“ANSI designation for a candelabra-screw
lampholder.

2.26 LAMPHOLDER, INTERMEDIATE-SCREW. (E17) — A screw-type lampholder which accepts an
intermediate-fgase (E17) lamp. An E17 lampholder is the ANSI designation for an intermediate-screw
lampholder.

2.27 LAMPHOLDER, MEDIUM-SCREW (E26) — A screw-type lampholder which accepfs a medium-
base (E26) lamp. An E26 lampholderis the ANSI designation for a medium-screw lampholde.

2.28 LAMPHOLDER, MIDGET-SCREW (E5) — A screw-type lampholder which accepts 3§ midget-base
(E5) lamp. An [E5 lampholder isthe ANSI designation for a midget-screw lampholder.

2.29 LAMPHOLDER, MINIATURE-SCREW (E10) — A screw-type lampholder which accepts a miniature-
base (E10) lamp. AR.E10 lampholder is the ANSI designation for a miniature-screw lampholder.

2.30 LAMPHOLDER, SEASONAL LIGHTING = A Tampholder that is resfricted for use with seasonal-
lighting strings and decorative-lighting outfits and which, by its construction and intended application, is not
suitable for general use.

2.31 LAMPHOLDER, SKELETON-TYPE — An Edison-screw lampholder that does not use conductive
screw shell threads to make electrical contact with the lamp screw base. Electrical contact with the lamp
screw base is made with one or more separate contacts in the side wall of the lamp base cavity or a
contact in the bottom of the lamp base cavity, such as ring contact. The lampholder also employs a center
contact.

2.32 LIGHTING STRING — A factory-assembled series, series-parallel, or parallel string of replaceable
lamps consisting of an attachment plug or current tap, lampholders, lamps, wire, and overcurrent
protection. A lighting string optionally may be provided with a load fitting (cord connector), a controller, or
both. A lighting string is intended to be draped over or around an object to provide a decorative effect. A
lighting string may also be a factory-assembled series- or series-parallel string consisting of non-
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replaceable lamps without shunts, an attachment plug, wire, and overcurrent protection. See 28.1 and
29.1.

2.33 LIGHTING STRING, PARALLEL-CONNECTED - A lighting string employing either candelabra- or
intermediate-screw lampholders connected in parallel across the line and neutral blades of the attachment
plug or current tap.

2.34 LIGHTING STRING, SERIES-CONNECTED - A lighting string employing push-in, midget-screw, or
miniature-screw lampholders or non-replaceable lamps connected in series with each other. The series-
connected assembly is connected across the line and neutral by means of an attachment plug or current
tap. Lighting strings configured in the shape of a net (see Exception No. 2 to 13.2.4), as icicles, or other
configurations, are series-connected lighting strings. LED lighting strings that employ lamps with covers
that are not rgmovable are also considered as lighting strings.

2.35 LIGHT
more series-(q
other and acr

2.36 LIGHT

NG STRING, SERIES-PARALLEL-CONNECTED - A lighting string consis
onnected strings of lampholders or non-replaceable lamps connéeeted in p
bss the line and neutral by means of an attachment plug or currenfdap.

SCULPTURE - A polymeric or coated metallic rigid or flexible frame to whig

and lamps arg attached. The lamps provide outline illumination of the figure or object createq

2.37 LIVEP

2.38 LOAD
is part of a lig

2.39 ORNA
take the place
be electronica

2.40 ORNA
wiring assem
illuminated, a

2.41 ORNA
assembly cor
parallel, on or

242 POWE

ART — A current-carrying component other than a Class 2 circuit.

FITTING — A female contact device, such as a eord connector or dedicated reg
nting string or decorative outfit and is intended for connection to an attachment

MENT — A unit provided with a lamph@lder adapter or input leads and an adap
of a push-in lamp in a series-connected lighting string or decorative outfit. An
lly- or non-electronically-operated:

MENT, ELECTRONICALLY-OPERATED — An ornament which employs a m
bly, electronic components, or similar item. This type of ornament may prod
nimated, or similar effect, or a combination of the above.

MENT, NON:ELECTRONICALLY-OPERATED - An ornament provided

e end and'an adapter on the other end. This type of ornament is illuminated or

ting of two or
hrallel to each

h lampholders
| by the frame.

eptacle, which
plug.

ter intended to
prnament may

ptor, a printed
ice sound, be

ith a wiring

sisting of.only a lamp and lampholder, or of more than a single lamp connected in series or

ly.

ounted on the

R INEET (MOTOR ATTACHMENT PLUG) — A male contact device to be m

product to pro

vide ammintegrat-biade configuration for theconmectiomrof a cord tonnector-Se

Figure 2.1.

2.43 RECEPTACLE, DEDICATED - A receptacle that is intended for connection to the attachment plug
or current tap of a specific product such as a decorative-lighting string or a decorative outfit and which is
not for general use.

2.44 SEASONAL (HOLIDAY) PRODUCT — A product painted in colors to suggest a holiday theme or a
snow covering, a figure in a holiday costume, or any decoration associated with a holiday or particular
season of the year.

2.45 SHUNT, LAMP — A device used in series-connected lamps to provide a current path when the
filament of a lamp opens so that the remaining lamps in the series-connected string or decorative outfit
remain illuminated. A shunt typically consists of several turns of aluminum wire wound around the pair of
filament support posts. The aluminum oxide coating on the wire acts as an insulator, allowing current to
normally flow through the filament. When the filament of the lamp opens, a high voltage (approximately
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120 V) is present across the support posts causing the oxide coating of the shunt to break down. The
shunt then becomes electrically connected to the support posts and allows current to continue to flow
through the shunt despite the open filament.

2.46 TERMINAL, INSULATION-PIERCING — A terminal having a contact pin that punctures the
conductor insulation and penetrates between the conductor strands. This does not include an insulation-
displacement terminal which has a contacting member that forces the conductor insulation aside and
presses against the side of the conductor to make contact.

2.47 TREE POLE, ELECTRIC — A unit that is designed to provide electrical power to a Christmas tree or
equivalent either directly to integral lighting strings or through load fittings (cord connector) of a standard or

non-standard configuration, with or without a through-cord switch.

2.48 WIRINC
a receptacle,
attachment pl
current tap, cg

3 Compone

3.1 Except 4
requirements
used in the prg

3.2 Acompo

a) Invg
produc

b) Is sy

3.3 A compd
use.

3.4 Specific
capabilities. S
temperatures

b DEVICE — A device which is wired on flexible cord for temporary conngction
cord connector, or other outlet device, to make a detachable electrical”con
Lig, to provide multiple outlet configurations, or similar connectior’yAn atts
rd connector, and load fitting are examples of a wiring device.

ts

5 indicated in 3.2, a component of a product covered-hy this standard shall cg
or that component. See Appendix A for a list of standards covering compon:é
ducts covered by this standard.

hent is not required to comply with a specificirequirement that:

Ives a feature or characteristic notfequired in the application of the com
| covered by this standard, or

perseded by a requirement inithis standard.

nent shall be used in accordance with its rating established for the intended

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

4 Units of IVTeasurement

of the cord to
nection to an
chment plug,

mply with the
ents generally

bonent in the

conditions of

performance
ch as certain

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

4.1

approximate information.

5 References

5.1
interpreted as

referring to the latest edition of that code or standard.

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

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

ALL PRODUCTS

6 General

6.1

If a product employs a component or another product as part of its construction, each part of the

product shall comply with its applicable construction requirements. For example, if a series-connected
string employs a controller, construction requirements for a series-connected string, controller, cord-
connected wiring device, and series-connected lampholder and lamp shall all be applied.

6.2 The wir

type and overcurrent protection requirements for a seasonal lighting product are

summarized ip Table 6.1 and Table 6.2.

Table 6.1
Wire types and overcurrent protection ratings for series-connected seasonal lighting products
Non-polarized fittings Polarized fitfings
With load fitting Without load With load fitting \Without load
fitting fitting
Minimum wire sjze, AWG (mm?) 22 (0.32)7 22 (0.32)2 20 (0.52)7 22 (0.32)7
Wire type CXTW, XTW? CXTW,XTW? CXTW, XTW? CXTW, XTW?
Minimum wire t¢mperature 105°C 105°C 105°C 105°C
Maximum currept rating, Amperes 0.6 0.6 0.6 1.8
Total maximum jwattage of strings 216 Watts - 432 Watts -
allowed to be cgnnected together, end-to-
end
Fuse rating, Anmperes 3 3 5 3
Fuse location Grounded and Grounded and Ungrounded Ungrounded
ungrounded ungrounded conductor (hot) onductor (hot)
conductor conductor
On/Off switch apd type (if located in othér Double-pole in Double-pole in Single-pole Single-pole
than a Class 2 dircuit) both conductors both conductors ungrounded ungrounded
conductor (hot) onductor (hot)
See Figure Figure 7.4, Figure Figure 7.3, Figure Figure 7.6, Figure Figure 7.5, Figure
7.6, Figure 7.15 7.7, Figure 7.13 7.10, Figure 7.16 1.9, Figure 7.14

@ A motorized pyoductshall'employ minimum 20 AWG Type SPT-2 wire for the supply connections. See Figure 7.11 — Figure 7.16.

Wire types and overcurrent protection ratings for parallel-connected seasonal lighting products

Table 6.2

c

With load fitting

Without load fitting

Minimum wire size, AWG (mm?)

Wire type

Minimum wire temperature

Fuse location

20 (0.52)7 18 (0.82)°

XTW SPT-1, SP-2, SPT-2,
S, ST, SE, SO, SO0,
SJ, SJT, SJE, SJO,

SJOO

105°C

Ungrounded conductor (hot)

20 (0.52) 18 (0.82)°

XTW SPT-1, SP-2, SPT-2,
S, ST, SE, SO, SO0,
SJ, SJT, SJE, SJO,

SJOO

105°C

Ungrounded conductor (hot)

Table 6.2 Continued on Next Page
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Table 6.2 Continued

With load fitting Without load fi

tting

See Figure

On/Off switch and type (if located in
other than a Class 2 circuit)

Single-pole ungrounded conductor (hot)

Figure 7.2, Figure 7.12

Single-pole ungrounded conductor (hot)

Figure 7.1, Figure 7.11

7.16).

@ A motorized product shall employ minimum 20 AWG Type SPT-2 wire for the supply connections. (See Figure 7.11 — Figure

® The wire Type for products intended for outdoor use shall be SPT-1W, SP-2W, SPT-2W, STW, SEW, SOW, SOOW, SJTW,
SJEW, SJOW, or SUIOOW.

¢ For current rating and overcurrent protection refer to Table 13.1.

7 Overcurrelnt Protection

7.1 A produ
complies with
Standard for

overcurrent pr

Exception No.
Exception No.
Exception No.
wiring need n

15A of current|

7.2 A produg
cord shall be

bt covered by this standard shall be provided with integral overcurrent prg
the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL 2
| ow-Voltage Fuses — Part 14: Supplemental Fuses, UL 248-14- Refer to 1
btection ratings for each wire size.

1: An ornament need not be provided with integral overcurrent protection.
2: Deleted

3: Direct plug-in products provided with_a maximum of three load fittings wi
bt be provided with overcurrent protectioh, provided that the product is capal

t employing a power inlet intended for use with a cord set or a detachable
rovided with fusing in accordance with this Section:

a) In the power inlet or adjacent o the point of connection to the power-supply sourg

the pro

b) In th

duct, and

e detachable power-supply cord if provided.

7.3 The overcurrent protection shall be either an integral part of the attachment plug or ¢

a through-cor
between the f|
attachment ply

hce Of the attachment plug or current tap and the side of the fuseholder fu

tection which
18-1, and the
[able 13.1 for

th no external
le of carrying

power-supply

e provided by

rent tap, or of

u
j desigh (in-line fuseholder) located so that there is not more than 6 inc;’{es (152 mm)

hest from the

g.orcurrent tap. If a through-cord design is employed, a minimum 20 AWG (0

52 mm?) wire

shall be used

& 41 4 1 | P BT T Joalal
CIWCTIT UIC atlaCliiieTit piuy Ul CUTTTTIU dp datiu uic TUSTTIUIuUCT.

Exception No. 1: A product employing minimum 16 AWG (1.31 mm?) flexible cord is permitted to have the
overcurrent protection located inside the enclosure.

Exception No. 2: A product that is not provided with a load fitting is permitted to have the overcurrent
protection located inside the enclosure provided that the fuse is the first electrically connected item in the
circuit after entrance into the enclosure, and is before any other electrical components in the product.

7.4 The ratin

g of the overcurrent protection shall be as indicated in Table 6.1 or Table 6.2.
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Figure 7.1

Parallel-connected string with a polarized line fitting and without a load fitting
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(See note 1)
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Figure 7.2

Parallel-connected string with a polarized line and load fitting

(See note 1)

LOAD
FITTING

P50 bbb
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Figure 7.3

Series-connected string with a non-polarized line fitting and without a load fitting

(See note 1)

LINE
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Figure 7.4
Series-connected string with a non-polarized line and load fitting
(See notes 1, 2,3)
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Figure 7.5

Series-connected string with a polarized line fitting and without a load fitting
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(See note 1)
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Figure 7.7

Series-parallel-connected string with a non-polarized line fitting and without a load fitting
(See notes 1, 2, 3)
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LINE
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Figure 7.8

Series-parallel-connected string with a non-polarized line and load fitting
(See notes 1, 2, 3)
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FITTING FITTING
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SERIES CIRCUIT NO.1
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Figure 7.9

Series-parallel-connected string with a polarized line fitting and without a load fitting
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(See note 1)
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Figure 7.10

Series-parallel-connected string with a polarized line and load fitting
(See note 1)
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Figure 7.11

Decorative ouftfit or tree stand without a load fitting
Decorative lighting harness or parallel-connected string
(See notes 1, 4)

N\

Line Fitting

Decorative OQOutfit
SM506C oriTree Stand
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Figure 7.12

Decorative outfit or tree stand with a load fitting
Parallel-connected string
(See notes 1, 4)

—
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Figure 7.13

Decorative outfit or tree stand with a non-polarized line fitting without a load fitting
Series-connected string
(See notes 1, 4, 5)

AT

N

Line Fitting

A2

SM5078B of Tree Stand
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Figure 7.14

Decorative outfit or tree stand with a polarized line fitting and without a load fitting
Series-connected string
(See notes 1, 4, 5)

AT

Line Fitting

SM5D7C or lTree Standg

Figure 7.15

Decorative outfit or tree stand with a non-polarized line and load fitting
Series-connected string
(See notes 1, 2, 3, 4, 6)

!
| Load Fitting
|

Line Fitting |

A2 - ]

Decorative Outfit
SM509B or Tree Stand
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Figure 7.16
Decorative outfit or tree stand with a polarized line and load fitting
Series-connected string
(See notes 1, 2, 3, 4, 6)
r - - - - - = — 1
A1 | |
] —
| | Load Fitting
] —

/ ! !

/ | N~— |

Line Fittinjg | |

- —
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Notes 1 — 6 for Fig

ure 7.1 to Figure 7.16, applicable as indicated in each figure:

1. Represents ove
2. If all wire is the

3. If wire of varyin
Table 6.2.

4. This figure repr
5. See Figure 7.7

6. See Figure 7.8
7. The following ig

rcurrent protection provided in accordance with this section.
Eame gauge size, fuse A1 or both fuses A1 and A2 may sgrve to protect the entire assembly.

b gauge size is used, fuses B1 and B2 or C1 and C2 shall be provided and rated in accordance w

psents a decorative outfit or tree stand that may employ a motor.
for series-parallel combination without load fitting.

for series-parallel combination with load fitting.

a key for Figure 7.1 — Figure 7.16:

Non—polarized

Line Fitling

Lamp or Load
Rolarized
Line Fitting Used to Indicate E

Length or Repetitid

S3711

® @ @ @

Non—polarized
Load Fitting

Polarized
Load Fitting

ith Table 6.1 and

xtended
n

of Like Construction

Overcurrent Protection
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7.5 A product provided with a polarized line fitting shall employ one fuse which shall be connected to the
ungrounded (narrow) blade of the attachment plug or current tap, and be replaceable.

Exception No. 1: Fuses provided with a series- or series-parallel lighting string provided with a polarized
line fitting need not be replaceable.

Exception No. 2: A product that is not provided with a load fitting and with the overcurrent protection
located inside the enclosure as described in 7.3, the overcurrent protection is permitted to be non-

replaceable.

7.6 A product employing a replaceable fuse shall be provided with at least one spare fuse.

Exception: A
employ:

a) A s¢

b)Ap

7.7 A produ
conductor, wh

Exception: A
inside the eng

7.8 The suj
lighting string
type, and if p
glass lamp o
protector sha
lamp, the Cag

Exception: It |
following crite]

a) The
in lam

b) The

decorative outfit without a load fitting need not be provided with a spare _fus

bries-connected string as described in 28.1, or

brallel-connected string as described in 29.1.

ct provided with a non-polarized line fitting shall employ ¢wo fuses, one conr
ich are not required to be replaceable.

[product that is not provided with a load fitting and with the overcurrent pro
losure as described in 7.3, the overcurrent protection is permitted to be non-re

plementary protection used for the midget push-in series- or series-para

ovided in a lamp, shall be nonreplaceable and not be provided with a shunt.
otherwise suitably enclosed in(@ material that complies with Section 10, Er
comply with Calibration Test,Section 65, Fault Current Test, Section 66 and
cading Lamp Temperature Jest, Section 85.

5 acceptable to replace the supplementary protection provided in the lamp wh
ria:

lighting string.is constructed such that the fused lamp cannot be replaced by
D,

b lampholder is constructed such that the steady illuminating lamps cann

lamph

b jf it does not

ected to each

ection located
blaceable.

lel connected

employing self-shorting lampholder €ontacts shall be of the non-automatically re-settable

It may be in a
closures. The
f provided in a

bn it meets the

another push-

ot fit into the
o for the fused

bider’such that it makes an electrical connection with the lampholder intende

lamp,

¢) The fused lamp is permanently secured to the lamp adapter without relying on adhesive,

d) The lamp adapters are additionally secured to the lamp by an adhesive that complies with the
requirements outlined in the Adhesive Test, Section 63,

e) The fused lamp and mating lampholders are uniquely identified, or otherwise coded to insure
proper fused lamp replacement,

f) The

additional user servicing instructions described in 131.9 are provided.
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8 Materials

8.1 A shade, diffuser, or decorative part employed in a seasonal lighting product shall be constructed of a
material with a maximum vertical downward burning rate of 4 inches (102 mm) per minute as determined
by the Downward Burning Rate Test, Section 50.

8.2 Simulated needles, leaves, small twigs, and other loose decorative parts shall be constructed of
insulating material, as determined by compliance with the Conductivity of Decorative Parts Test, Section
51, if they are:

a) Located within 2 inches (51 mm) of a lampholder employed in a seasonal product, or

bE 1 [ 1 ! e ol I yai I} o [} d
) m PIVYTU TTT a stasUllal prUUULL U WITIUTT UTIC UT TTTUTT TIYTTIUTTY Stiiys 1riay U attagnhed.

8.3 A polymgric material used to provide all or any part of an enclosure employed i a segsonal lighting
product shall jomply with the requirements for Enclosures, Section 10.

8.4 No edge] point, or burrs of an uninsulated live part shall contact the insulation of the wire or the
insulation of tHe conductor of a cord that is connected at opposite polarity,

8.5 Insulatioh on which current-carrying parts are mounted shall be of cold-molded or phenolic
composition of of an equivalent insulating material.

8.6 Hard fibgr is acceptable for insulating bushings, washers, separators, and barriers, Qut not for the
sole support of live parts.

9 Mechanical Assembly

9.1 A splice,|a non-enclosed motor, a printed\wiring board, a switch without enclosed term|nals, and any
wiring shall bellocated in an enclosure which:eomplies with the requirements in Enclosures, $ection 10.

Exception: Type CXTW, parallel conductor XTW, SPT-1, SPT-2, SJ, SJT, S, and ST wire ofl the minimum
gauge specifigd in Supply Connections, Section 13, need not be enclosed.

9.2 A controller, splice compartment, direct plug-in unit, or electronically-operated ornament shall employ
an enclosure which complies with the requirements in Enclosures, Section 10.

9.3 A seasonal lighting product or accessory shall have all parts reliably secured in place.

Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, and the Adhesive Test, Section
63.

Exception: An adhesive used to secure parts of the enclosure of an ornament need comply only with the
Adhesive Test, Section 63.

9.5 If a seasonal lighting product or component employs an enclosure, the unit shall be constructed such
that it is not necessary to open or remove the enclosure when the unit is used as intended. If the enclosure
is held together by screws, then commonly removable fasteners, such as flathead or cross recessed,
square recessed, or star recessed head screws or a combination thereof, or a standard bolt pattern, shall
not be used unless the screws are covered by an insulating material determined suitable for the
application.
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9.6 Each switch, receptacle, lampholder, and similar device shall be mounted securely such that it is kept
from turning. A means, other than friction alone, shall be provided to prevent the device from turning. This
means may consist of a lockwasher for a device employing a single hole mounting means.

Exception No. 1: The turning of a switch, receptacle or other similar device is permitted if the turning of
such a device is part of the design of the unit and introduces no additional risk of fire or electric shock,
such as a reduction of spacings below the minimum acceptable values, or stress on a connection.

Exception No. 2: A lampholder need not be mounted such that it is kept from turning if it is likely to be held
by hand during relamping.

9.7 A switch _in _the primary circuit or an overcurrent-protective device shall be located within an
enclosure in quch a manner as to not be accessible or exposed to tampering, or subject te_ damage during
normal use. A switch shall also comply with Switches, Section 19.

9.8 The actyiating means of a switch, such as a toggle, handle, or similar device) shall comply with the
requirement ip 9.7 if dislodging such a part results in the exposure of live parts)(see 12.1)|or film-coated
magnet wire gs determined by contact with the probe illustrated in Figure 9.4:
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Figure 9.1

Accessibility probe
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9.9

requirement in 10.3.4(b) and shall be mechanically secured in place.

10 Enclosu

10.1

10.1.1

res

General

If the exterior part of the switch or control forms part of an enclosure, the part shall comply with the

An enclosure employed in a seasonal lighting product shall be formed and assembled with the

strength and rigidity necessary to resist the abuses to which it is likely to be subjected, without increasing
the risk of fire, electric shock, or injury to persons due to total or partial collapse of the enclosure with a

resulting redu

10.1.2 The
constructed o

10.1.3 The
supply cord s

Exception: T

enclosed if it provides mechanical protection for the wiring, and if the ‘wiring consists of Cl
conductor XT|W, SPT-1, SPT-2, or jacketed flexible cord. See Supply Connections, 13, fo
gauge requirdd.

10.1.4 Means shall be provided to prevent external wirgs from being pushed into the en
product. Compliance shall be determined by the Wire Rush-Back Relief Test, Section 47.

ction of spacings, loosening or displacement of parts, or other defects.

enclosure of a controller, direct plug-in unit, or electronically-operated orha
f a polymeric material which complies with 10.3.1 — 10.3.10.

pnclosure of an open-winding motor or transformer, splices, or wiring’other th
hall be constructed of metal or a polymeric material which complieSwith 10.2.1

e enclosure of fixed internal wiring that does not include splices or taps

ment shall be

an the power-
—-10.3.10.

need not be
XTW, parallel-
r the minimum

closure of the

10.2 Metallic enclosures

10.2.1 An enclosure of sheet metal shall.be ‘constructed either of uncoated steel, whose thickness is not
less than 0.032 inch (0.81 mm), or of anather metal that provides strength and rigidity equivialent to that of
0.032inch (0.81 mm) steel.

10.2.2 Shedt steel shall be coated with a corrosion-resistant material such as zinc, paipt, enamel, or
lacquer.

10.3 Polymegric enclosures

10.3.1 A thermeplastic or thermosetting material used to provide all or any part of thg enclosure as

specified in

i

0.1 and 12.1, or to provide structural support in the product, shall co

mply with the

requirements

in 10.3.4 — 10.3.10.

10.3.2 Polymeric materials employed in an attachment plug, current tap, power inlet, load fitting, or in-
line fuseholder shall comply with the requirements in 10.3.4 — 10.3.10.

10.3.3 Lampholders constructed of polymeric materials shall comply with 10.3.10 in addition to the
requirements in Lampholders, Section 22. When electronic circuitry is encapsulated in a polymeric
material employed inside a lampholder the polymeric material shall also comply with 10.3.10.

10.3.4 A material used to enclose or provide structural support for electrical live parts shall be
considered acceptable if:

a) The material has a minimum flammability rating as specified in 10.3.10,

b) The enclosure complies with the Drop Test, Section 59, and the Impact Test, Section 60, and
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c) The enclosure complies with the Enclosure Mold Stress Relief Test, Section 58.

10.3.5 The impact evaluation of a polymeric enclosure of outdoor units, described in 10.3.4(b), shall be
performed after low-temperature conditioning at minus 35°C (minus 31°F) as described in the Cold Impact
Test, Section 61.

10.3.6 During either of the tests specified in 10.3.4(b), snap fit parts of the enclosure shall not separate
as aresult of the impact if it exposes live parts.

10.3.7 In addition to the applicable requirements in this section, a polymeric enclosure employed in a
product intended for outdoor use shall comply with the requirements for Outdoor-Use Products, Section

27.

10.3.8 The
Immersion Tes
an enclosure
fluorescent larn

Exception: An|
with the requi
Evaluations, U

10.3.9 With fegard to consideration of thermal endurance in-the Standard for Polymeric M

in Electrical Eq
with impact, 3
temperature in

10.3.10 Poly]
fuseholder, or
minimum flam
applicable tes
Appliances, U

Exception: Po
volume emplqg
end product fl
Category (PL(

a) If th

Itraviolet (UV) conditioning described in the Ultraviolet (UV) Light Expasu
ts, Section 94, shall be conducted on outdoor units in which polymeric mate
br for structural support, and all other units subjected to ultraviolet(radiation
nps.

enclosure fabricated of material evaluated for resistancetto-tltraviolet light
rements specified in the Standard for Polymeric Materials — Use in Electrig
L 746C, need not be further evaluated.

uipment Evaluations, UL 746C, the material shall possess a mechanical temp

the Temperature Test, Section 43.

meric materials employed for an en¢losure, attachment plug, current tap, loag

Mmability rating as indicated in;Table 10.1. The flammability rating is to be dete
s in the Standard for Tests' for Flammability of Plastic Materials for Parts in
| 94,

ymeric materials\.other than those used in lampholders less than 0.15 inch®
yed in series.or-series-parallel connected strings, may comply with either of
bme tests/fthey have a minimum HWI (hot-wire resistance to ignition) Perfg
b) of 3 and'a minimum HAI (high-current arc resistance to ignition) PLC of 3:

e comiponent material is greater than 0.15 inch® (2500 mm?®) in volume, th

contain

re and Water
ial is used as
from integral

n accordance
al Equipment

aterials — Use
erature index,

s a result of long term aging or a generic’temperature index of at least the measured

fitting, in-line

series-connected lampholder, or-any device not mounted within an enclosur¢ shall have a

rmined by the
Devices and

2500 mm®) in
the following
rmance Level

e flame tests

ed-in the Standard for Polymeric Materials — Use in Electrical Equipment EV

aluations, UL

746C, shall be performed. Specifically, products required to comply with the V-0 or V-1 flame rating
shall be subjected to the 3/4-inch or 12-mm flame test as applicable. At the conclusion of the test
there shall not be openings large enough to enable a 1/4-inch (6.4-mm) diameter rod to enter the
hole in order to provide flame containment and there shall not be ignition of the cotton indicator.
The indicator is to be absorbent, 100 percent cotton thinned to approximately 2 by 2 inches (50 by
50 mm) and a maximum thickness of 0.24 inches (6 mm). The cotton is to be placed horizontally
11.8 £0.39 inches (300 £10 mm) below the component material; or

b) If the component material is less than or equal to 0.15 inch® (2500 mm?®) in volume, it shall be
subjected to the Flammability Test for Small Components specified in the Standard for Tests for
Flammability of Small Polymeric Component Materials, UL 1694. Total consumption of the
component or specimen or ignition of the cotton indicator by flaming particles or drops shall not be
allowed.


https://ulnorm.com/api/?name=UL 588 2024.pdf

DECEMBER 5, 2024

UL 588

39

Table 10.1
Material flammability requirements

Material and application?

Minimum required Minimum HWI (PLC)¢

flammability rating®

Minimum HAI (PLC)?

Polymeric materials used as a non-
decorative part of the enclosure for

all products®

V-1
V-0

3

not

not required

3

required

@ A decorative part of a product shall comply with the requirements in Materials, Section 8.

® Alternative end product flammability tests may be performed in accordance with the Exception to 10.3.10.

¢ Refer to Seasonal-Lighting Lampholders, Supplement SB, for parallel-connected lampholders.

4 The HWI and

HAI performance level categories (PLC) are described in the Standard for Polymeric Materials — Short Term

Property Evalug

tions, UL 746A.

11 Enclosu

11.1 There 3
power-supply
shall comply
determined b
11.3-11.6.

Exception: A
necessary to

1.2

or by rolling th
be free of bur

11.3 A venti
the opening d

1.4 A vent

between the ¢pening and any live part or possible source of arcing, such as a switch, fuse

board, splice,

Exception: A
provided with

re Openings

If wiring passes through an opening in a metal'wall, it shall be protected by a bushir

hall not be openings in the enclosure except for the passage .of wiring, a rota
cord, if employed, or for ventilation. These openings shall not)be larger than

with 11.2. Any opening in the enclosure shall not permit accessibility of
contact with the probe illustrated in Figure 9.1. A ventilation opening shall als

broduct or device which contains a replaceable.ftise may employ an opening
Hetermine if the fuse is intact and shall comply, with the Fault Current Test, Sec

e edge of the metal at the opening.net’less than 120 degrees. The edges of ar
s, fins, and other sharp edges. See 21.1.

ation opening employed.insthe enclosure of a product shall be of such size &
pes not exceed a major dimension of 0.15 inches (3.8 mm).

lation opening employed in the enclosure of a product shall be provided

or similar device. A ventilation opening shall comply with 11.5 and 11.6.

ventilation opening with a major dimension of 0.02 inches (0.5 mm) or les
a barrier.

fing shaft, or a

hecessary and
live parts as
50 comply with

hot larger than
ion 66.

g, a grommet,
opening shall

nd shape that

with a barrier
printed wiring

5 need not be

11.5 A ventilation opening shall not be located in any horizontal surface of the product. A horizontal
surface is considered to be any surface in which the included angle is less than 45 degrees as measured
between the inside surface of the enclosure containing the ventilation opening and the horizontal.

11.6 The barrier specified in 11.4 shall be of such dimensions and located such that a straight line drawn
from any live part or arcing part, past the edge of the barrier, will intersect the enclosure a minimum of 0.25
inch (6.4 mm) from the edge of the opening. A live part shall not be located below the opening. Examples
of both unacceptable and acceptable constructions are illustrated in Figure 11.1.

Exception: For a ventilation opening with a major dimension between 0.04 inches (1 mm) and 0.02 inches
(0.5 mm), the 0.25 inch distance may be reduced proportional to the maximum major dimension of 0.15
inches (3.8 mm).
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Figure 11.1

Ventilation openings

Unacceptable Acceptable Acceptable

o
/
/
/
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B
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t
1T

o
o
o

SB1y85B

Notes:

A =The minimum 0.25 inch (6.4 mm) distance specified in 11.6
B = The ppening sized in accordance with 11.3

C = The pnclosure wall
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12 Accessibility of Live Parts

12.1 Electric parts shall be located or enclosed so as to reduce the likelihood of unintentional contact
with an uninsulated live part or any current-carrying live part, other than a class 2 circuit, considered to be
a potential risk of electric shock. An uninsulated live part is considered to exist if the open-circuit potential
between uninsulated live parts and ground is greater than 42.4 volts peak (30 V rms) and the available
current through a 1500-ohm resistance, shunted by a capacitance of 0.15 pF, is more than 0.5 mA.

12.2 Accessibility of uninsulated live parts is to be determined by contact with the probe illustrated in
Figure 9.1. The probe is to be applied to the area being investigated and rotated, changed in configuration,
or angled to any position before, during, and after application. The probe is to be applied with a force of 1
Ib (4.4 N).

12.3 The grpunded (neutral) conductor shall not be accessible except during relamping of a parallel-
connected, sqrew-base lamp.

13 Supply Connections
13.1 General

13.1.1 A seasonal lighting product shall be provided with a means: for connection to the|supply circuit.
This means shall consist of one of the following:

a) An attachment plug or current tap provided as part'of the product, such as for a lighting string,

b) An |ntegral power-supply cord consisting of a.length of flexible cord and an attaghment plug or
current tap,

c) A bjade assembly located on the enclosure of the product for direct connection| to the supply
circuit) or

d) A power inlet intended for ;use with a cord set or detachable power-supply cord if the
manufacturer:

1) Recommends. the use of a cord set which complies with the Standard for Cord Sets and
Power-Supply‘Cords, UL 817, and if a statement indicating the availability of guch a cord set
is marked.en the product or is included in the instruction manual provided with the product,
or

2)-Provides a detachable power-supply cord with the product which compligs with UL 817
and 13.1.3.

13.1.2 An ornament shall be provided with a means for connection to the push-in lampholder of a series-
connected string or decorative outfit, such as a lampholder adapter or input leads and an adapter.

13.1.3 The length of a detachable power-supply cord provided with a product shall not be less than 8
inches (203 mm).

13.1.4 The conductor employed in a decorative lighting string shall be continuous, without a splice or tap,
from fitting to fitting. A decorative oulffit, or similar decorative products, may employ splices in accordance
with Splices, Section 17.

13.1.5 The maximum current flow permitted in a fully loaded conductor of a seasonal product shall be in
accordance with Table 13.1.
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Table 13.1
Maximum conductor current and overcurrent protection

Wire size, Maximum conductor current / wattage Overcurrent protection
AWG (mm?) amperes / watts amperes
12 (3.31) 12/1440 N/A
14 (2.08) 12/1440 N/A
16 (1.31) 10/1200 10°
18 (0.82) 82/960 8?
20 (0.52) 3.6/432 5
2 (n ’2’)/\ 18/216 3

2When an 8 A fy
shall not exceed

b Overcurrent is
overcurrent prot:

se is employed, the maximum current shall not exceed 8 A. When a 5 A fuse is employed, the,ma
3.6 A.

equired only when more than 3 load fittings are employed. A maximum of 6 load fittings are-permif
bction is provided.

imum current

ted when

13.1.6 The ¢
manner to the
of Conductor (

13.1.7 The s
6.2.

13.1.8 A sedg
wires, or cond

Exception: Prq
insulation of th

13.1.9 Deleti
13.1.10 Ase
or intermediat

lighting string.

13.2 Cords

onductors of the flexible cord or wire shall be fastened securely and in g
terminals of the attachment plug, current tap, or load fitting.as determined by
Connections Test, Section 72.

upply connection requirements for a seasonal product are outlined in Table

workmanlike
the Reliability

5.1 and Table

sonal product shall not employ wire pesitioning devices on non-enclosed
ctors.

ducts provided with a rigid frame~employing wire positioning devices that do 1
e flexible cord, wires, or conductors, need not comply with this requirement.

D

d

ries-connected LEDighting string is permitted to be provided with a candelab
b-base (E17) male screw base for connection to the lampholders of a para

13.2.1 Cordq

flexible cord,

ot deform the

ra-base (E12)
lel-connected

emploved in a seasonal product shall comply with the Standard for Flexi

le Cords and

Cables, UL 62 or the Standard for Decorative Lighting Cords, UL 6288. All wire and cord shall have a
minimum flame rating of VW-1.

Exception: Deleted

13.2.2
be 20 AWG (0

In a decorative outfit with one or more medium-screw lampholders, the minimum cord size shall
.52 mm?).

13.2.3 The flexible cord employed in an indoor-use parallel-connected seasonal product shall be a
minimum 20 AWG (0.52 mm?), Type XTW, parallel conductor cord or a minimum 18 AWG (0.82 mm?) Type
SPT-1 or SPT-2, all wire with a minimum insulation temperature of 105°C (221°F). Types SPT-1 and SPT-
2 are suitable for both indoor and outdoor use when the cord type designation ends with the letter "W".
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13.2.4 The wire employed in a series-connected seasonal product shall have a minimum insulation
temperature of 105°C (221°F) and in accordance with the following:

a)Type CXTW, twisted conductor, minimum 22 AWG (0.32 mm?);

b)Type XTW, 22 AWG (0.32 mm?); or

c)Type CXTW-ES, CXTW-IS or CXTW-S, single conductor, a minimum 22 AWG (0.32 mm?), when
connected to attachment plugs/current taps/load fittings and for other power connectors, those
connections shall meet the requirements in 43.14.1.

Type CXTW, CXTW-ES, CXTW-IS, CXTW-S and XTW wire are suitable for both indoor and outdoor use.

Exception No
31.7 provided

Exception No|
a minimum 18

Exception No
shall employ
XTW wire.

Exception No
non-current ¢

a) Co
wire, d

b) Con

When the se

1: A decorative outfit is able to employ single-conductor Type CXTW wire
that the lampholders or the wire or both are secured to and supported by a'rig

2: When a net lighting string employs single conductor Type CXTW-lexible g
AWG (0.82 mm?).

3: When a series-connected seasonal product employs-a.polarized line an
h minimum 20 AWG (0.52 mm?) Type CXTW twisted eonductor wire or 20 AV

4: Single conductor CXTW wire is permittedto be employed if the wire is
brrying polymeric supporting rope which is rated for at least 105°C and:

nplies with 82.1 when the support rope, has a minimum diameter equivalent
B

nplies with 82.2 when the diameter of support rope is less than that of the CXT

hsonal product is for oytdoor-use, then the non-current carrying polymeric 1

comply with the requirements in 94.2.

Exception No
conductor wit

13.2.5 The
any two fitting

5: A lighting string that complies with 82.2 is permitted to be provided with &
h integral parallel’construction.

maximumylength of lay of CXTW twisted conductors shall not exceed an ave
s, of 15times the sum of the outside diameters of the wires which are twisted t

13.2.6 A de

Bs indicated in
d frame.

ord, it shall be

 load fitting, it
G (0.52 mm?)

twisted with a
to the CXTW

WV wire.

ppe shall also

single CXTW

rage, between
bgether.

b I I S A I

power inlet shall be Type SPT-2, or the equivalent.

ch employs a

13.2.7 The power-supply cord of a motorized product shall be minimum 20 AWG (0.52 mm?), Type SPT-
2, 8J, SJT, SJE, SJO, SJOO, S, ST, SE, SO, SO0, or S cord.

13.2.8 The power-supply cord of either a splice compartment or a controller, that is provided with an
integrally-attached lighting string, shall be at least the same gauge and equivalent type of wire as the
lighting string and shall be within the ampacity of the wire gauge as indicated in Table 13.1. The power-
supply cord of a controller or splice compartment not provided with an integrally-attached lighting string,
but provided with a dedicated receptacle, shall be suitable for the ampacity of the wire, but not smaller
than 18 AWG (0.82 mm?), and not lighter than Type SP-2 or SPT-2.

13.2.9 Non-exposed internal wiring in an enclosure may be appliance wiring material (AWM) with
temperature, current, and voltage ratings suitable for the intended application.
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13.2.10 Deleted

13.2.11 Aflexible cord provided with an additional decorative insulated covering over the insulation of the
cord shall have a minimum flame rating of VW-1 for the combination of the decorative covering and flexible
cord insulation. The combination shall not affect the integrity of the wire connections as determined by
performing the appropriate conductor secureness or strain relief testing.

13.3 Wiring devices

13.3.1 In addition to the applicable requirements in this standard, an attachment plug, cord connector,
current tap, power inlet, or other wiring device employed in a seasonal lighting product shall comply with
the applicable _requirements in the Standard for Attachment Plugs and Receptacles, UL 498, or the

Standard for G

Exception No.
lighting string
nonstandard n

a)Am

b) The
the Sta
breakir
describ

c) The
prior to

d) The
initially]

e) The

f) The

nor between the attachment plug and the first lampholder.

I Exception No.

Exception No|
intermediate-hb

ord Sets and Power-Supply Cords, UL 817.

1: Series-connected lighting strings or decorative outfits consisting of a ser
with decorative covers, with a non-polarized fitting employing an-integral co
nulti-pin connector shall comply with the following:

himum of 2 pins shall be provided.

applicable requirements of the Standard for Attachment Plugs and Receptacl
ndard for Cord Sets and Power Supply Cords, UL\817, and be suitable fo
g under load with respect to the Overload, Temperature, and Resistance t
ed in the Standard for Attachment Plugs and Receptacles, UL 498.

bins shall be recessed such that the maleand female connectors are mechan
any electrical connection.

connectors shall be subjected to the Rain Test, Section 89, in any position W
make an electrical connection.

connector shall be keyed.so.that the wires are connected to the correct circuit.

nonstandard multi-pin_connector shall not be between the attachment plug an|

2: Deleted

3: Series-connected LED lighting strings provided with a candelabra-b
ase. (E17) male screw base shall comply the applicable requirements

es-connected
ntroller and a

ps, UL 498, or
r making and
b Arcing tests

ically secured

here the pins

d a controller,

ase (E12) or
described in

Enclosures, S

botion 10, the applicable requirements for male screw bases described in Su

pplement SA,

and with the following:

a) A hanging means shall be provided and secured near the first lampholder.

b) The maximum weight of the lighting string shall not exceed 7.4 Ib when provided with an E12
male screw-base and 10.5 Ib when provided with an E17 male screw-base.

¢) The maximum total wattage of the lighting string shall not exceed 7 Watts.

d) A cord connector or other female fitting shall not be provided.

e) Overcurrent protection shall be provided in the male screw base for the following wire gauges
used in the light string:

1) 3 Amp overcurrent protection for 22 AWG
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2) 5 Amp overcurrent protection for 20 AWG

13.3.2 An attachment plug, current tap, or load fitting provided with a seasonal product shall be of a 2-
pole, 2-wire, non-grounding configuration.

Exception: A 2-pole, 3-wire, grounding-type configuration is permitted to be used in a decorative outfit
accessory employing minimum 14 AWG (2.08 mm?) flexible cord.

13.3.3 A seasonal product shall not employ more than 3 loads or load fittings. For this requirement, a
load or load fitting is considered to be a cord connector, a dedicated receptacle, the female contacts of a
current tap, or a string or decorative outfit which is an integral part of the product.

Exception No
minimum 14 4
protection as

Exception No
the Standard
is permitted tq

13.3.4 A cufrent tap employed in a seasonal lighting product shall'be other than the screw

shall not prov

13.3.5 The face of a cord connector, current tap, or dedicated receptacle employed in a se|

product shall

a) Cirg
point ¢
slots.

b) Re
rectan
radius
for mir

Excep
shown
betwe
shadin

1: A decorative oultfit accessory is permitted to employ a maximum of 6 load
\WG (2.08 mm?) flexible cord is provided or minimum 16 AWG (1.31 mm?) wh
shown in Table 13.1 is provided.

2: A tree pole that employs a seasonal use cord set that compliés with the r
for Cord Sets and Power-Supply Cords, UL 817, and is eitherattached or inte(
employ a maximum of 9 load fittings.

de more than 3 loads or load fittings, including the ‘string or oultfit to which it is

De:

f which is coincident with the intersection of a center line drawn through thg
bee Figure 13.1 for details; or

ttangular with a minimum.area equal to the area of a 1- by 3/4-inch (25.4
gle with a 7/32-inch (5.6-mm) radius at the corners and provided with a 3/16;
half-circle projectiontfrom the center of each of the 1-inch (25.4-mm) sides. S
imum dimensions:

fion No. 1: _The projections need not be in the shape of a half-circle if they

in Fiqure 13.2, provide a minimum overall dimension of 1-1/4 inches along
bn the (contact slots, and occupy an area equal to or greater than that in
g in thefigure.

fittings when a
en overcurrent

quirements of
rally installed,

shell type and
ttached.

asonal lighting

ular with a minimum area equal to therarea of a 9/16-inch (14.2-mm) radius cifcle, the center

b center of the

by 19.0-mm)
inch (4.8-mm)
be Figure 13.2

are located as
the center line
licated by the

inAa Nao 2: Tha half Aipala neainafingymae paand mad ha ~pa i fthn fana io oion

) such that the

Exce

TOTT TVO.—Z7

H H H H
+AC-Rat—cHere PTOjCCUOTS 11CCU ROtBe l.llvvluUu T e 1TactC 1S SrZzCU

dimension along the center line between the contact slots is a minimum of 1-1/4 inches so that the
face provides the obstruction that would have been provided by the half-circle projections. See

Figure 13.2.
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Figure 13.1

Slot location and face size

I\
\)49/16 INCH (14.2mm)

MINIMUM RADIUS

N —

SA1890B

Figure 13.2
Face dimensions

All dimensions are in inches

a2

A
) -

J

=
N\

=
g

|et——00| 1) —— | ~e—— O] 1 — ]

%7

re——1.0 MIN.—

CONTACT
SA1265 SLOTS CENTERED
inch 3/16 7/32 5/8 3/4 1
mm 4.8 56 15.9 19.0 254

13.3.6 An attachment plug, a power inlet, or a load fitting employed in a seasonal product shall be rated
in accordance with Table 13.2. A current tap shall be rated 15 A.
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Table 13.2
Minimum wiring device rating
Conductor Size
AWG (mm?) Minimum Wiring Device Rating
12 (3.31) 15
14 (2.08) 15
16 (1.31) 10
18 (0.82) 8?
20 (0.52) 5
22 (0-32) 3

@For 18 AWG p

roducts with a 5 Amp fuse rating, the wiring device rating shall be a minimum of 5 amps.

13.3.7 A grg
similar mean
position.

13.3.8 Ifas
power-supply
that, when the
be energized
Accessibility T

13.3.9 A seasonal lighting product employing a power inlet intended for use with a cord sef
cord, shall not be provided with terminal pins that will accommodate a standlard flatiron or

power-supply
appliance col

13.4 Polarig

13.4.1 The
connected s
polarized typ
employing a g

Exception No
line and load

und-supported seasonal lighting product shall be constructed sueh(that the
5 will not come in contact with the ground when it is situatedin“the inten
basonal lighting product employs a power inlet intended foruse with a cord set
cord connector of a cord set or detachable power<supply cord is inserted, the

until they are inaccessible to contact by persons. Compliance shall be dete
[est, Section 76.

pler.
tation

bttachment plug, current tap, or power inlet of a seasonal product employj
ing, parallel-connected lampholders, or a decorative lighting harness sh

eries-connected-string or series-connected lampholders shall be of the non-pg

1: A serjies-connected string marked in accordance with 125.4.3 shall emp
ittings

power inlet or
ded operating

or detachable

cord, the connecting means to the power supply ofthe product shall be copstructed such

blades will not
rmined by the

or detachable

ng a parallel-
all be of the

. The attachment_plug, current tap, or power inlet of a series-connected seasonal product

larized type.

oy a polarized

)

Exception Ni

la) A H 4 J ki RN J 400 [0 aloodl
- £ A OSCTICOo=CLUNTICUICTU SUirTy Triar"RCu nr acuruaricc Will'T £J.J. 2 OlldIl TTTIJ

attachment plug.

y a polarized

13.4.2 A non-polarized configuration shall not be employed on a product with an input current greater

than 0.6 A.

13.4.3

13.3 and the polarity identification of the flexible cord shall comply with Table 13.3.

If a polarized attachment plug or current tap is provided, the connection shall comply with Figure

Exception: A string employing Type CXTW conductor wire need not comply with this requirement.
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Figure 13.3

Connection to attachment plugs

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

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

L CONDUCTOR INTENDED TO BE GROUNDED

AB100BM (IDENTIFIED CONDUCTOR) 9

Note: ? Signifies a|conductor identified in accordance with Table 13.3.

Table 13.3
Polarity identification of flexible cords

Acceptable combinations

Method lof identification Wire intended to be grounded All other wires
Solid white or gray Solid color other than white or gray
Color of insulation on individual
conductors for jacketed cord® Light blue Solid color other than lighf blue, white, or
gray
Tin or other white'metal on all strands of No tin or other white metg| on the strands
Other means|for parallel conductor the conductor® of the conductor®
cgnstruction A stripesridge, or groove on the exterior Without a stripe, ridge or groove on the
surface.of the cord® exterior surface of the cord®

@ For jacketed wire, a wire finished to show a green color with or without one or more yellow stripes or tracers shall hot be used.
® Only for Types [XTW, SPT-1 and SPT-2.cords with transparent insulation.
¢ Only for Types KTW, SPT-1, and SPT-2/cords.

13.4.4 A curfent tap,or{a load fitting, such as a cord connector or dedicated receptacle, gmployed in a
seasonal lighting preduct provided with a polarized attachment plug shall be of the polgrized type. A
current tap load fitting employed in a seasonal lighting product provided with a jhon-polarized
attachment plyg-shall be of the non-polarized type.

13.4.5 The conductor of the power-supply cord that is intended to be ungrounded (hot) shall have the
following items connected to it, if provided:

a) The center contact of a parallel-connected screw lampholder,
b) The terminal or lead of a load fitting intended to be ungrounded (hot),
¢) The overcurrent-protective device in a parallel-connected product, and

d) A manually-operated, line-connected, single-pole switch.

13.4.6 A polarized configuration shall only be employed on a product with 20 AWG (0.52 mm?) or larger
wire.
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Exception: A series- or series-parallel-connected decorative lighting string or decorative oultfit without a
load fitting, employing Type CXTW 22 AWG (0.32 mm?) wire, and marked in accordance with 125.5.2 shall
employ a polarized attachment plug.

13.4.7 A product employing a polarized detachable power-supply cord shall not accommodate a non-
polarized cord.

13.5 Groun

13.5.1

ding

A load fitting, such as a cord connector or dedicated receptacle, employed in a decorative outfit

accessory provided with a grounding type attachment plug shall also be of the grounding type.

13.5.2 The
grounding ter

14 Termina
14.1  Termin

14.2 Aterm

14.3 Curren
particular apq

insulating material acceptable for the purpose. LED lamp leads shall not be plated steel.

15 Strain Relief

15.1 A seas
cord cannot b

Exception No
assembled to

point of final assembly of the dévice in such a manner that replacement of the cord require

of the device
final assembl|

Exception No

tonductor of the power-supply cord that is intended for grounding shall be to
minal of the load fitting.

s and Conductive Parts
bls and conductive parts shall not be constructed of copper plated steel.
nal shall be suitable for the gauge and insulation thicknéssof the wire intendeq

f-carrying parts shall be of silver, copper, copper_alloy, or other material accs
lication and shall be mounted on polymericg phenolic or urea composition

pnal lighting product shall be provided with strain relief such that a pull exerteq
e transmitted directly to terminals, splices, or interior wiring of the unit.

1: Strain relief need not'be provided if the conductors of the supply cord arn
a wiring device, such.as a switch or lampholder, by the manufacturer of the @

by removal of @ rivet, drive screw, drive pin, or the equivalent. If assembled
, the device.is\to be capable of withstanding the pull stated in 46.2.

2: Anornament shall instead comply with the strain relief requirements descr]

15.2 If a se

hnected to the

to be used.

pptable for the
or on another

on the supply

e permanently
levice or at the
s disassembly
at the point of

bed in 15.5.

psonal_lighting product is provided with a wiring device, such as an attachm

ent plug, cord

connector, or current tap, strain relief shall be provided such that a pull exerted on the wire or cord cannot
be transmitted directly to the terminals or interior wiring of the wiring device. Compliance shall be
determined by the Strain Relief Test, Section 71.

15.3 If a seasonal lighting product is provided with a series-connected lampholder, strain relief shall be
provided for the wire attachments at each lampholder, and the insulation on each connected wire shall be
held securely. Compliance shall be determined by the Lampholder Strain Relief Tests, Section 79.

Exception: An ornament shall instead comply with the strain relief requirements described in 15.5.

15.4 Each surface borne upon or otherwise contacted by a strain-relief knot in a flexible cord shall be
free from all burrs, fins, and other projections or sharp edges that can damage the wires.
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15.5 An electronically-operated ornament shall be provided with strain relief such that a pull exerted on
any external leads subject to handling cannot be transmitted directly to the terminals, splices, or internal
wiring of the unit, including the adaptor. Acceptability shall be determined by the Strain Relief Test, Section
107. A non-electronically-operated ornament shall comply with the Lampholder Strain Relief Tests, Section
79.

16 Spacings

16.1 The minimum spacings between live parts of opposite polarity, between live and dead-metal parts,
and between live parts and an accessible metal enclosure shall be as specified in Table 16.1. If a live part
is not rigidly secured in position by means other than friction between surfaces, or if a movable dead-metal
part is in proximity to an uninsulated live part, the construction shall be such that the minimum acceptable
spacings are maintained. All uninsulated live parts connected to different circuits, including|all secondary
circuits, shall pe spaced from one another as though they were parts of opposite polarity] and shall be
judged on the pasis of the highest voltage involved.

able between
Lurement Test,

Exception No.|1: Spacings are not specified between two uninsulated parts if thespower avai
them is less than 15 watts as determined in accordance with the Component,Power Meas
Section 49.

Exception No| 2: A lampholder shall instead comply with the.§pacing requirements|described in

Lampholders,
Exception No.

Exception No.
requirements

Section 22, and Seasonal-Lighting Lampholders, Supplement SB.
3: An ornament shall instead comply with the’spacing requirements described

4: An attachment plug, current tap, or load fitting shall instead comply wit
n the Standard for Attachment Plugs and Receptacles, UL 498.

in 16.4.

h the spacing

Exception No Standard for

Switches for A

5: A switch shall instead cemply with the spacing requirements in the
ppliances — Part 1: General Requirements, UL 61058-1.

Table 16.1
Spacings

Minimum spacings, inches (mm)

Potential inv(
rms

0-4
51-
@ For peak voltages, multiply applicable rms voltage by 1.414.

Mved, volts
a

Shortest distance to
accessible metal enclosure

1114 (1.6)

1/9
T

8/(3.2)

Through air
1/16 (1.6)

4/416 (4 6\
o197

Over surface
1/16 (1.6)

4/46 (4 o\
o197

0

=)

o

16.2 Film-coated wire is considered to be a live part in determining compliance of a product with the
spacing requirements.

Exception: If the film-coated wire is used as turn-to-turn insulation in coils, the spacings between turns
need not comply with the spacing requirements.

16.3 Spacings on a printed wiring board assembly employed in a seasonal lighting product shall comply
with the values in Table 16.1.

Exception No. 1: The spacings on a printed wiring board assembly may be a minimum of 1/32 inch (0.8
mm) if the spacing has been determined acceptable for use with a conformal coating that is used to cover
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the conductors. The conformal coating shall comply with the requirements for conformal coating in the
Standard for Polymeric Materials— Use in Electrical Equipment Evaluations, UL 746C.

Exception No. 2: The spacings on a printed wiring board assembly employed in an electronically-operated
ornament shall instead comply with the spacing requirements in 16.4.

16.4 For an ornament, the spacings between uninsulated live parts of opposite polarity, and uninsulated

live parts and

the metal enclosure shall:

a) Be a minimum 1/32 inch (0.8 mm), or

b) Be subjected to the Abnormal Operation Test, Section 48.

17 Splices

17.1 The ny

with each of the following items (see 13.1.4):

a) Ea
conne

b) Ead

Sectio|
that th

17.2 Alead
a) Atl
b) Atl

c) Twis

Exception: W
solder the co
in such a waj
shown to be
Relief test for

18 Class 2

!

mber of splices in a decorative outfit shall be kept to a minimum. Each splic

th splice shall be soldered, welded, or otherwise effectively“assembled b
ctor. A soldered joint shall be mechanically secure before soldering.

h splice shall be enclosed as indicated in Mechanical Assembly, Section

b shall comply

y means of a

D, Enclosures,

h 10, Accessibility of Live Parts, Section 12, and Spacings, Section 16, and protected such

b splice cannot be subjected to a strain or other mechanical abuse.

s considered to be mechanically secure whenh one or more of the following is f
ast one full wrap around a terminal.
ast one right angle bend whenspassed through an eyelet or opening.

ting with other conductors;

hen the constructiofincannot be mechanically secured before soldering, it i
nection without mechanical securement provided both sides of the connectid

that the stress on the connection, either during or after manufacturing proc
unlikely and the product employing the construction complies with the app
ampholders-described in Section 79.

Circuits

rovided:

s permitted to
n are secured
ess, has been
ropriate Strain

| 18.1 Deleted

| 182 Deleted

18A Class 2 Circuits and Battery-Operated Products

18A.1

18A.1.1
requirements

General

in this standard, except as indicated herein.

18A.2 Class 2 circuits

18A.2.1

A Class 2 circuit shall be derived from the output of:

Products located in a Class 2 or battery-operated circuit shall comply with applicable
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a) A Class 2 transformer which complies with the applicable requirements in the Standard for Low
Voltage Transformers — Part 1. General Requirements, UL 5085-1, and the Standard for Low
Voltage Transformers — Part 3: Class 2 and Class 3 Transformers, UL 5085-3; or

b) A Class 2 power unit which complies with the applicable requirements in the Standard for Class
2 Power Units, UL 1310; or

c) A power unit which complies with the applicable requirements for a limited power source (LPS)
in the Standard for Information Technology Equipment — Safety — Part 1: General Requirements,
UL 60950-1; or

d) A power unit which complies with the applicable requirements for a limited power source (LPS)
in the Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:

Safety Requirements, UL 62368-1; or

e) A pgwer unit which complies with the applicable requirements for Class 2 and-mark
in the §tandard for Light Emitting Diode (LED) Equipment for Use in Lighting>Products

ed as Class 2
, UL 8750; or

f) An [LED Driver for non-integral LED lighting strings that complies with the applicable

requirements in the Outline of Investigation for Seasonal Use LED,_Drivers and Nor

Lighting Strings, UL 2749.

18A.3 Battely circuits

18A.3.1 Thege requirements apply to battery-operated seasonal products that employ
number of bafteries shown in Table 18A.1. The measured;power output of a battery not ir
table shall be |ess than 15 watts as determined by the €omponent Power Measurement Teg

-Integral LED

less than the
cluded in the
t, Section 49.

Where the number and type of batteries are as showsin Table 18A.1, the wiring shall comply with 18A.4.3
— 18A.4.5. Batteries shall not be connected in paralléel.
Table 18A.1
Output capabilities'of common sizes and types of batteries®
Battery
Type Size Designation? Rated|voltage
Carbon-zinc N N 15
AAA AAA 15
AA AA 15
C C 15
D D 1.5
F - 15
9-V transistor 1604 9.0
Alkaline-manganese dioxide N L20 1.5
AAA L30 15
AA L40 15
C L70 1.5
9-V transistor 1604A 9.0
Nickel-cadmium N KR115/XXX 1.2
AAA - 1.2

Table 18A.1 Continued on Next Page
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Table 18A.1 Continued

Battery
Type Size Designation? Rated voltage
9-V transistor - 8.4

2 This designation corresponds to that in the Portable Primary Cells and Batteries with Aqueous Electrolyte, General and
Specifications, ANSI C18.1M, Part 1.

® The measured power output of a battery not included in the table shall be less than 15 watts as determined by the Power
Measurement Test, Section 49.

18A.4 Other components of a Class 2 or battery-operated product

18A.41 Ovircurrent protection is not required for a product employing a direct plug-in~or

power supply

18A.4.2 Pol
or battery-opq
minute as det

18A.4.3 Wir|
1/64-inch (0.4
the Standard

18A.4.4 Wir|
Watts as me
insulation in 4

18A.4.5 Wir
Watts as me
employing ins

18A.4.6 For|
connector sh
Connectors f
employing a |
available pow

18A.4.7 Sp3

provided with a minimum 18 AWG input cord in accordance with Class 2\CirCui

h through-cord
Is in 18A.2.

meric materials used as decorative or non-decorative parts of products located in a Class 2

rated circuit shall have a maximum vertical downward burning, rate’ of 4 inches
brmined by the Downward Burning Rate Test, Section 50.

ng that is located in a Class 2 or battery-operated circuit and is provided with
-mm) thick insulation shall be rated VW-1 or comphywith the VW-1 Flame Te
for Wire and Cable Test Methods, UL 2556.

ng located in a Class 2 or battery-operatedcircuit with a maximum availabl
Asured in 49.2 — 49.4, shall have a conductor size suitable for the curren
ccordance with 18A.4.3.

ng located in a Class 2 or battery-operated circuit with a maximum availabl
asured in 49.2 — 49.4, shall_.have a conductor size suitable for the curre
ulation thickness less than 4/64-inch (0.4-mm), is not required to comply with 1

seasonal products employing a Universal Serial Bus (USB) Type A conne
pll comply with the* applicable requirements described in the Standard

(102 mm) per

a minimum of
5t described in

e power of 50
t, and employ

e power of 15
nt, and when
8A.4.3.

ctor, the USB
r Component

f
br Use in Data,)Signal, Control and Power Applications, UL 1977. Sea%)onal products

USB Type A.connector shall be considered as being employed in a Class 2 ci
er does notexceed 15 Watts and comply with the applicable requirements.

cings between two uninsulated parts are not specified for a Class 2 or ba

cuit where the

ttery-powered

circuit if the ¢

ower available between them is less than 15 Watts as determined in accorg

lance with the

Component Power Measurement Test, Section 49.

18A.4.8 A switch employed in a Class 2 or battery-operated circuit need not comply with the

requirements

in 19.1 or 19.5.

18A.4.9 A lampholder located in a Class 2 circuit need not comply with the accessibility requirements in

22.21.7.

18A.4.10 The coating of a light sculpture supplied by a Class 2 circuit need not comply with the

requirements

in 33.1.
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18A.5 Ratings and markings

18A.5.1 Ratings

18A.5.1.1

Battery-operated products shall be rated according to 121.3.

18A.5.1.2 Class 2 products shall be rated according to 121.1, 121.4, and 121.5.

18A.5.2 Markings

131 a¢ annlicable
oSS aPPHeaB1e-

Battery-operated products shall be marked according to Sections 124, 125.10A, 127, 128,

18A.5.2.1
129, 130, and
18A.5.2.2 Cl

and 131, as aj

18A5.23 In

bss 2 products shall be marked according to Sections 124, 125.11A,.127, 1
plicable.

addition to 18A.5.2.1 and 18A.5.2.2, battery-operated and Class 2 deco

strings shall bé marked according to Carton/Stuffer Sheet/Product/Cord Tag Markings, Sectic

19 Switcheyq

19.1 In addit
shall comply
General Reqy
Standard for N

Exception: De

19.2 A snap
employ a load
tungsten-rateg

19.3 Therat
fuse rating.

19.4
ratings of any
switch shall bg

on to the applicable requirements in this standard, a switch employed in a seg
ith the applicable requirements in the Standard for Switches for Applian

28, 129, 130,

rative lighting
n 126.

sonal product
ces — Part 1:

irements, UL 61058-1. A photoelectric switch shall comply with the requirgments in the

onindustrial Photoelectric Switches for Lighting Control, UL 773A.
eted

switch provided to control -one or more incandescent lamps in a product
fitting shall have a current'tating not less than the maximum current it controls
, when controlling tungsten-filament lamps.

ng of a switch which controls the load fitting of a product shall be tungsten rate

In determining thesrequired switch rating for a product without a load fitting, the sum

that does not
and, shall be

d equal to the

bf the marked

fixed-loads shall be used. For a product without a load fitting and with lam

pholders, the

sized based on the Input Test, Section 42, with all loads set to draw the maxinl\um current.

19.5 An on/off switch which controls all functions of a product employing a polarized attachment plug or
current tap shall be a single-pole switch connected to the ungrounded (hot) supply conductor. An on/off
switch which controls all the functions of a product employing a non-polarized attachment plug or current
tap shall be a double-pole switch connected such that it disconnects both sides of the line simultaneously.

Exception: Deleted
20 Printed Wiring Boards

20.1 A printed wiring board shall comply with the Standard for Printed-Wiring Boards, UL 796, and have
a minimum flammability rating of HB as determined by the applicable tests in the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.
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20.2 The temperature rating of a printed wiring board shall be equivalent to the temperature measured
during the Temperature Test, Section 43, when corrected to 25°C (77°F) ambient temperature.

21 Bushings

21.1 At the point where a flexible cord passes through an opening in a wall, barrier, or enclosing case,
there shall be a bushing or equivalent protection for the cord. A bushing shall be secured in place, and
shall have a smooth, rounded surface against which the cord can bear. If the wall or barrier is of metal, an

insulating bushing shall be provided. See 11.2.

21.2

smooth, rounded surface is considered to be equivalent to an insulating bushing.

21.3 Ceram
insulating bus
may be emplq

a) The

operating conditions.

If the cord hole is in wood, porcelain, phenolic composition, or another nonconducting material, a

¢ materials and some molded composition are acceptable for insulating-bush
hings of wood, rubber, or hot-molded shellac and tar compositions are not ace
yed if all three of the following conditions are met:

fiber is not to be subjected to a temperature in excess of 90°C (194°F)

ngs. Separate
eptable. Fiber

under normal

b) Thel bushing is not to be thinner than 3/64 inch (1.2 mm).
c) Thelfiber is to be formed and secured in place so that itccannot be affected adversgly by ordinary
conditions of moisture.

22 Lamphojders

221 General

22.1.1 A midget or miniature Edison-screw or push-in lampholder shall only be used:
a) In @ series-connected string )or a decorative outfit, tree stand, or similar decqgrative product
employing series-connected lampholders, or

b) In
Produ

221.2 Aca
or a decorativ

2213 A m

b Class 2 or battery-operated circuit in accordance with Class 2 and Ba
Cts, Section 18A:

ndelabra or intermediate screw lampholder shall only be used in a parallel-co
e outfit;tree stand, or similar product, employing parallel-connected lampholde

tery-Operated

nnected string
rs.

cdium—screw famphotder —shat—onty be—used—im—a decorativeoutfit—empt

connected lampholders.

ying parallel-

22.1.4 Connections between lampholder terminals and leads that are not sealed in place shall be

soldered.

Exception: Candelabra-screw lampholders intended for indoor use and lampholders with insulation-
piercing terminals need not comply with this requirement.

22.1.5 When assembled to conductors or cord of the type and size intended, the opening in the
lampholder through which the conductors or cord are routed shall be free of sharp edges, burrs, or fins.
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22.2 Series-connected

22.2.1 General

22211

temperature of 90°C and be:

The body of a lampholder shall comply with the Crush Test, Section 83, have a minimum

a) A thermoplastic material which complies with the requirements in 10.3.10, and the Oven Test,
Section 78; or

b) A thermoset material such as phenolic or urea.

22.21.2 The
in either 22.2.1

body of a lampholder which 15 1655 than U. 15 nche (2500 mme) shall meet the
.2A or 22.2.1.2B and shall meet the requirements in 22.2.1.2C.

22.21.2A Th
or SC-1 in a
Materials, UL
a thickness of

22.2.1.2B Faq
to consist of a
Holiday Decor

a)Ber

b) Conpply with the Tensile Strength requiremeénts in the Standard for Extruded Insy

UL 224

c) Ifin

for Extfuded Insulated Tubing, UL 224; and

d) Be

materid
accord
UL 169
thickng

22.2.1.2C Th
Standard for T

e body of a lampholder shall be molded of a material that has a flammability

cordance with the Standard for Tests for Flammability of SmallDPolymeri
694, when testing is performed on standardized flame bars 0f.55 (20.5) x 13.(
0.8 (+0.1) mm or less.

r non-replaceable lamps that are not of a molded construction, the lampholdg
tubing material that has been determined suitable for.use in the Standard for
ative Products, UL 588, and the tubing shall:

ated minimum 90°C,

’

Hirect contact with uncoated copper, comply with the Copper Corrosion Test in

provided with a polymeric material enclosing tubing and the lamp leads. T
| shall be rated minimum 90°C and have a flammability rating of SC-
nce with the Standard for Tests for Flammability of Small Polymeric Compon
4, when testing is performed on standardized flame bars of 55 (£0.5) x 13.0 (
ss of 0.8 (£0. 1) mm or less.

e lampheolder must comply with the Flammability Test for Small Components s
[ests for Flammability of Small Polymeric Component Materials, UL 1694, e

requirements

rating of SC-0
c Component
(£0.5) mm at

r is permitted
Seasonal and

lated Tubing,

the Standard

'he polymeric
D) or SC-1 in
ent Materials,
+0.5) mm at a

pecified in the
Kcept that the

bottom of the |

pmpholder shall be located 11.8 +0.39 inch (300 +10 mm) above the cotton ind

icator and the

flame application time shall be 10 seconds. Total consumption of the component or specimen or ignition of
the cotton indicator by flaming particles or drops shall not be allowed.

22.2.1.3 A miniature screw (E10) lampholder shall comply with all of the following:

a) There shall be accommodation for a lamp with a screw base that has 14 threads per inch (0.55
threads per millimeter) and a nominal diameter of 3/8 inch (9.5 mm).

b) The lampholder depth shall be from 17/32 — 19/32 inch (13.5 — 15.1 mm), measured from the
plane of the open end to the highest point on the center contact (depressed if flexible).

c) The spacing between parts of opposite polarity and between live and dead metal parts shall not
be less than 1/32 inch (0.8 mm).
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d) The lamp screw base shall not be contacted by the probe shown in Figure 9.1 while a lamp that
complies with the maximum height of the base as indicated in Table 22.1 is fully seated in the

lampholder.
Table 22.1
Maximum height of metal base
Height
Base size inches (mm)
Miniature (E10) 17/32 (13.5)
Midget (E5) 23/64 (9.1)

22.2.1.4 A nidget screw (E5) lampholder shall comply with all of the following:

a) The
thread

b) The
22.2.1

c) The
be les

d) The
compl
lamph

22.2.1.5 The¢ spacing between parts of opposite polarity and between live and dead metal

be less than
provided with
mechanism W
the lampholde

22216 A s
straining agai
comply with {
Electric Lamp

re shall be accommodation for a lamp with a screw base that ha§)25.4 thred
per millimeter) and a nominal diameter of 3/16 inch (4.8 mm).

lampholder depth shall be a minimum 23/64 inch (9.1¢mm), measured a
13(b).

spacing between parts of opposite polarity and between live and dead metal
5 than 1/32 inch (0.8 mm).

lamp screw base shall not be contacted byche probe shown in Figure 9.1 wh
es with the maximum height of the base>as indicated in Table 22.1 is fully
blder.

/32 inch (0.8 mm) for a push-in“or non-replaceable lampholder. The push-in
an adapter which secures.the lamp into the lampholder by push-in friction fit, g
hich snap-fits the lamp ‘inJplace. The adapter shall be constructed of the sar
r.

crew shell shallybe fastened in place to reduce the likelihood of loosenin
hst electrical connections. The screw shell of a midget- or miniature-screw la
he "Go"_and "Not Go" gauges made in accordance with the specifications f
Bases'and Lampholders, ANSI C81.63.

h
»]

ds per inch (1

described in

parts shall not

ile a lamp that
seated in the

parts shall not
lamp shall be
r by a latching
ne material as

g, twisting, or
mpholder shall
or Gauges for

22.21.7 Liv

b \parts in a series-connected lampholder shall not be exposed before, d

ring, or after

insertion of a lamp of the size for which the lampholder is intended. Accessibility of live parts is to be
determined by contact with the probe illustrated in Figure 9.1. The probe is to be inserted into any opening

in the lampho

Exception No.

Exception No

Ider or lamp, or the lampholder and lamp assembly.
1: Deleted

. 2: A miniature screw lampholder need not comply with this requirement.

22.2.1.8 For a series-connected lampholder, contacts shall be secured in the lampholder body by means
other than friction alone so as to reduce the likelihood of their displacement. Compliance shall be
determined by the Secureness of Lampholder Contacts Test, Section 80.
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22.2.1.9 For a series-connected lampholder employing three leads, connection between two of the leads
shall be made mechanically secure before securement in the lampholder body. The lampholder shall be
tested for compliance with the Secureness of Lampholder Contacts Test, Section 80.

22.2.1.10 A midget push-in type series- or, series-parallel connected string employing spring-loaded
lampholder contacts shall be provided with a minimum of one supplementary protector as indicated in 7.8
in each series-connected circuit. The lampholder shall also comply with the Cascading Lamp Temperature
Test, Section 85, Cycling Test, Section 86, Lampholder Millivolt Drop Test, Section 81, and Leakage

Current Following Humidity Conditioning, Section 41.

strings that employ less than 20 lampholders.

22.2.2 Outdoor use

In addition, these contacts shall not be used in

22.2.21 The
for outdoor us

22222 As
the equivalent
cavity.

22223 An

exposure to
Immersion Tesg

Exception: M4
for Polymeric
to the tests in

22.3 Paralle

22.3.1 Cand
lighting lamph
lampholders
Supplement
lampholders c
products inten
contained in U

screw shell or contacts of a series-connected lampholder employed in-a pro
e shall be of copper or of an alloy that contains at least 80 percent copper.

bries-connected lampholder intended for outdoor use shall be pfovided with ¢

2.2.1.2B intended for outdoor use shall be resistant to Ultraviolet (UV) w4
ater as determined by compliance with the Ultraviolet (UV) Light Exposu
ts, Section 94.

terials that comply with the outdoor use, réquirements described in the Stand
Materials — Use in Electrical Equipment Evaluations, UL 746C, do not need tg
Section 94.

-connected

blabra and intermediate screw lampholders shall comply with the requirement
olders contained._sin\*Seasonal-Lighting Lampholders, Supplement SB. M
shall comply with) the requirements for seasonal lighting lampholders

9B where specifically indicated in addition to requirements for general-use n

bntained imthe Standard for Lampholders, UL 496. Medium screw lampholder|
ded forcoutdoor use shall also comply with the requirements for weatherproo
L 496:

duct intended

rain holes, or

and shall be designed to reduce the likelihood of accumulation of water in the lampholder

haterial used for the body of a series-connected~lampholder or a polymeric material
described in 2

pathering and
re and Water

ard for Safety
be subjected

5 for seasonal
edium screw
contained in
hedium screw
5 employed in
f lampholders

P ahall af aach EAican cnravay noaprallal ~Aan A dlaovanhAalday chall ha o~

22.3.2 The

AAL [P H t
TOVW— ST O CatimT CUToUTT-SCIrovw paanCTrooUrmmC o U—Tarprora T T—sal T OOt

nected to the

terminal or lead that is intended to be connected to the grounded (neutral) conductor of the power-supply
circuit. The center contact of each Edison-screw parallel-connected lampholder shall be connected to the
terminal or lead that is intended to be connected to the ungrounded (hot) conductor of the power-supply
circuit.

23 Lamps

23.1 A lamp employed in a seasonal lighting product shall comply with the requirements for Seasonal-
Lighting Lamps, Supplement SA.

23.2 Alamp provided with a shunt:

a) Shall be provided only in a series-connected string or a decorative outfit employing 20 or more
push-in or midget screw lampholders or 8 or more miniature screw lampholders, and
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b) Shall have its suitability determined in conjunction with the requirements for Overcurrent
Protection, Section 7, and the Cascade Lamp Burnout Simulation Test, Section 84, and

c¢) Shall be replaceable.
24 Lamping
241 Each string or decorative outfit shall be provided with a number of lamps equal to or greater than

the number of lampholders in the string or unit. The string or unit shall be evaluated as indicated in 118.1.

Exception: If a product employs one or more medium screw lampholders, lamp(s) need not be provided.

24.2 Each g
lamps in acc
installed in tH

shunts shall e provided with at least four spare lamps. The spare lamps shall‘be of the

provided in th
lamps require

Exception No
Exception No
25 Fusehol

25.1 In addi
unit shall co
fused attach
Receptacles,
fuseholder w
Fuseholders

25.2 The fu
that there sha

roduct employing push-in or midget or miniature screw lampholders with us|
brdance with 24.1 shall be provided with at least two spare lamps for-each
e product. Each product employing steady-illuminating push-in type)lampg

e product, such as steady burning, ballast, or individual-flashing lamps. The nu
d above shall be provided for each different type of lamp provided in the produ

1: A product employing only one lampholder need only be)provided with one
2: A product employing LED lamps need only be farovided with two spare lam
ders and Fused Attachment Plugs

ion to the applicable requirements in this standard, a fuseholder located in the
ply with the Standard for Fuseholders — Part 1: General Requirements, UL
ent plug or current tap shall comply with the Standard for Attachme
UL 498, or the Standard for<Cord Sets and Power-Supply Cords, UL 8
ith insulation-piercing terminals shall also comply with the requiremen
vith Insulation-Piercing Terminals for Seasonal Products, Supplement SC.

bed attachment plug; current tap, fuseholder, or in-line fuseholder shall be co
Il not be exposure.of live parts during removal or replacement of the fuse(s). In

fused attach
open during (
contact with {

ent plug or current tap, there shall not be exposure of live parts with the fuse
.08 inch (2,03 mm) insertion into a receptacle. Exposure of live parts shall be
e accessibility probe illustrated in Figure 9.1.

er-replaceable

type of lamp
without lamp
same type as
mber of spare
Ct.

spare lamp.

ps.

enclosure of a
1248-1, and a
nt Plugs and
17. An in-line
s for In-Line

nstructed such
addition, for a
cover partially
determined by

nt tap shall not

25.4 A fuseholder, in-line fuseholder, or fused attachment plug or current tap employed in a product
intended for outdoor use shall comply with the requirements for Outdoor-Use Products, Section 27.

26 Devices

26.1

Employing Insulation-Piercing Terminals

A device employing insulation-piercing terminals shall be for use only with Type XTW, SPT-1, or

SPT-2 parallel conductor flexible cord that complies with the Standard for Flexible Cords and Cables, UL

62.

26.2
Devices Empl

oying Insulation-Piercing Terminals, Section 54.

If a device employs insulation-piercing terminals, it shall comply with the Temperature Tests for
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27 Outdoor-Use Products

27.1 A product, other than a series-connected lighting string, intended for outdoor use shall comply with
the Rain Test, Section 89. A series-connected lighting string shall comply with the Rain Test described in
Section 90.

27.2 A product intended for outdoor use which employs polymeric materials shall also comply with the
Drop Test, Section 59, to be performed using a concrete surface, the Cold Impact Test, Section 61, and
the Ultraviolet (UV) Light Exposure and Water Immersion Tests, Section 94.

Exception No. 1: An enclosure fabricated of material evaluated for resistance to ultraviolet light and water
exposure and_immersion_in_accordance with the requirements specified in _the Standard for Polymeric

Materials — Us

Exception No,
subjected to tH

27.3 A contr
outdoor use 4
product, shall

27.4 An enc

outdoor use shall be provided with a gasket or similar sealing device, and shall not rely on ulf

to seal out mg
Gaskets and
27.6.

Exception: Ga
test when the

e in Electrical Equipment Evaluations, UL 746C, need not be evaluated to Sec

ese tests.

oller, splice compartment, direct plug-in unit, or similar comiponent, that is
nd is likely to be ground supported, whether a separate product or provide
blso comply with the Standing Water Immersion Test, Section 91.

osure, controller, splice compartment, or similar/component, of a product

isture. The gasket shall comply with the requirements for wet locations in thg
beals, UL 157, and the Gasket Test, Section92, in addition to the requiremen

skets constructed of neoprene or Silicone rubber do not need to be subjected
material is used within its generic:rating described in 27.6.

fion 94.

2: The lampholders employed in series-connected lighting strings are, hot fequired to be

intended for
| as part of a

intended for
rasonic welds
Standard for
{s in 27.5 and

to the gasket

27.5 A gasket employed in a product(intended for outdoor use shall be secured such that the removal of

a lamp from f{
loosen. Clips
shall comply w

27.6 A gask
material. Neof
fora 105°C (2

ne unit or the opening of a panel or a frame for relamping shall not cause
br a clamping ring are*an acceptable means of securement. A gasket secure
ith the Gasket Adhesion Test, Section 93.

rene rubber is acceptable for a 60°C (140°F) service temperature and silicong
P1°F miaximum service temperature.

27.7 Anencl
10.3.5and 10.

the gasket to
l by adhesive

bt employediin a product intended for outdoor use shall be constructed of an acceptable

is acceptable

I . — . I - toovithett
3.8.

quirements in

27.8 For an outdoor-use decorative outfit provided with both lampholders and a decorative part such as
a shade, diffuser, blow molded figure, or similar decorative cover, the decorative part shall be provided
with a minimum 1/4 inch (6.4 mm) diameter drain hole to reduce the likelihood of accumulated water
reaching the lampholder.

Exception: A decorative cover employed in a decorative outfit consisting of individual decorative covers
provided over a maximum of 2 lamps of a series-connected lighting string, need not be provided with drain
holes.

27.9 Lampholders employed in a product intended for outdoor use shall also comply with 22.2.2.1 —
22.2.2.3.
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27.10 Non-moisture absorptive electrical insulation shall be used in the construction of electrical
components where it is relied upon to provide electrical spacings or direct or indirect support of
uninsulated live electrical parts. Untreated electrical grade paper used in transformers and untreated fiber
are examples of materials that shall not be used. Vulcanized fiber, phenolic, urea, porcelain, and similar
insulators, are examples of acceptable materials.

2711 For decorative outfits provided with parallel-connected lampholders there shall be a minimum
spacing of 1.5 inches (38 mm) between the live parts and the ground. For decorative outfits provided with
series-connected lampholders, the lampholders shall not be ground supported.

SERIES-CONNECTED STRINGS

28 General

28.1 Excepf]

as provided in 28.3 and 28.4, a series-connected string shall accommodate o

nly one type of

lamp with a niinimum of 8 miniature-base lamps or 10 push-in or midget-base lamps. Typ¢ is defined as

the same volt

Exception Ng
have lamps W

Exception No|
lamps.

Exception No|
that the lamp
making an el
of the lamp ir
requirements

28.2 The maximum current draw for @ series-connected string shall be 0.60 A.

Exception: TH
without a loaq
accordance W

28.3 A serig]
self-contained

hge, current rating, and connection (i.e. push-in, screw-type, or other'design).

1: It is acceptable for a series-connected string employing’ individually flag
ith different ratings for the steady illuminating and individually flashing lamps.

2: Itis acceptable for lamps with different ratings\to be used if the strings en

3: All of the lamps in the string are replaceable when the lighting string is co
5 of one rating physically cannot fit intela lampholder intended for a lamp of
pctrical connection. In addition, whenthe lamp adapters are relied upon to pr
to the lampholder, it shall be secured to the lamps by an adhesive that con
in the Adhesive Test, Section 63.

e maximum current.draw for a series- or series-parallel-connected decorative
fitting, and employing a polarized attachment plug can be 1.8 A if the produ
ith 125.5.2.

5-connécted string intended for use with individual-flashing lamps that operate
thermostatically-operated shunting device shall consist of one of the folloy

hing lamps to

ploy only LED

nstructed such
hnother rating,
pvent insertion
nplies with the

lighting string

bt is marked in

by means of a
ving (see also

28.4):

a) Not

less than 18 push-in lampholders in series with 2 midget-screw lampholders.

b) Not less than 18 midget-screw lampholders in series with 2 miniature-screw lampholders.

c) Not less than 35 lamps connected in series with a minimum of half of the lamps in the lighting
string being steady-illuminating and one of the following:

1) All of the lamps in the string are not replaceable, or

2) All the lamps in the string are replaceable and the lighting string is constructed such that
the individual-flashing lamps cannot fit into the lampholder such that it makes an electrical
connection with the lampholder intended for steady-illuminating lamps. In addition, the lamp
adapters must be secured to the lamps by an adhesive that complies with the requirements

outlined in Section 63, the Adhesive Test.
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Exception: When the construction of the lighting string is such that replacement of steady
illuminating lamps with individual-flashing lamps is not possible, then no adhesive is
required.

3) A minimum of half of the lighting string shall be steady-illuminating lamps and non-
replaceable. The remaining lamps shall be permitted to be replaceable. These strings would

be required to be provided with the marking described in 125.3.9.

d) Not less than 70 lamps connected in series with a minimum of half of the lamps in the lighting
string being steady-illuminating provided that the string additionally comply with the Cascading
Lamp Temperature test described in Section 85.

28.4 The twi
the accommaoq
60 V and the t

28.5 Series-
shall be marke

28.6 Series-
umbrella shall
Intended for |
instructions.

PARALLEL-C
29 General

29.1 A paral
have at least
current as indi

29.2 Eachla

29.3 Alamp
120 V).

29.4 The cof
complies with

mps is to be, raf
Vo in series, alone, are to limit the current to less than or equal to 0.60 A.

connected strings employing miniature screw-base lamps are limjted, to indoor
d in accordance with 125.1.3.

connected strings intended for installation on the ribs oriinternal mechanis
additionally comply with the cycling test described in Section 96, Decorative L
Jse on a Patio Umbrella, when mounted as intended in accordance with t

ONNECTED STRINGS

el-connected string shall employ only intermediate- or candelabra-screw lamg
7 lampholders, and the total wattage of the lighting string shall not exceed
cated in Table 13.1.

pholder in a parallel-connected string shall be switchless.

ductors-of a parallel-connected string shall terminate in a lampholder or an en
the. requirements for polymeric enclosures contained in 10.1.1 — 10.1.4

28.3 are for
ed for at least

-use only and

m of a patio
ighting String
he installation

holders, shall
he conductor

employed in a parallel connected string shall have a maximum rating of 7 walts (0.058 A at

iclosure which
and 10.3.1 —

10.3.10.

DECORATIVE LIGHTING HARNESSES

30 General

30.1

A decorative-lighting harness shall comply with the requirements for parallel-connected strings

except that a maximum of 6 lampholders shall be provided and medium screw lampholders may be

employed.

30.2 A decorative-lighting harness shall be provided with lamps, lampholders, an attachment means,
wire and overcurrent protection. A decorative-lighting harness may also be provided with a switch, a load

fitting, or both.
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30.3 A decorative-lighting harness shall not exceed 1.75 A as measured during the Input Test, Section
42, with the maximum marked wattage replacement lamps installed.

30.4 The wire employed in a decorative-lighting harness shall terminate in a lampholder or an enclosure
which complies with the requirements for polymeric enclosures contained in 10.1.1 — 10.1.4 and 10.3.1 —

10.3.10.

DECORATIVE OUTFITS

31 General

31.1 A serie

s string employing push-in or midget or miniature base lamps that is used |

n a decorative

oulffit, tree sta
strings. A par|
similar produd

Exception No

Exception No
series-conne(
accordance w

31.2 Adeco

a) Theg
of the

b) The
part of
molde
c) The
indicaj
d) Sh

31.3 Alamp

314 A decd

nd, or similar product, shall comply with all the requirements applicable to se
bllel string or parallel-connected lampholder that is used in a decorative eutfit
t, shall comply with all the requirements applicable to parallel strings.

1: Fewer lamps than specified in 29.1 for parallel-connected strings may be ¢

2: Fewer lamps than specified in 28.1 for series-connected strings may be €
ted lamp or lamps are not provided with shunts. The decorative oultfit shal
ith 125.3.6.

rative outfit employing a medium base lamp shail.comply with all of the followir]

lamp shall be located to reduce the likelihood of contact with materials not pr
product, such as curtains, trees, or cloth;

decorative outfit shall have a maximum temperature rise of 65°C (117°F) o
the product that may come in.¢ontact with other materials, such as the outs
d figure or a ceramic house, as.determined by the Temperature Test, Section 4

decorative outfit shall be) marked with its maximum tested replacement lan
ed in 125.3.3; and

Il not be provided:with a load fitting.
holder shall.comply with the mechanical assembly requirements contained in g

rative outfit with one or more switched lampholders shall accommodate on

base or largef

ies-connected
tree stand, or

mployed.
mployed if the

be marked in

g:

ovided as part

h any external
ide of a blow-
3;

np wattage as

6.

y candelabra-

lamps and shall be for indoor use only.

31.5 A medium screw lampholder shall only be used in a decorative outfit employing parallel-connected
lampholders. A maximum of 6 medium screw lampholders shall be employed and shall not exceed 1.75 A
as measured during the Input Test, Section 42, with the maximum marked wattage replacement lamps
installed.

31.6 The wire employed in a decorative outfit shall terminate in a lampholder or an enclosure which
complies with the requirements for polymeric enclosures contained in 10.1.1 — 10.1.4 and 10.3.1 —
10.3.10.

31.7 For a decorative outfit employing single conductor CXTW wire, with lampholders, wire, or both,
secured to and supported by a rigid frame provided with the product, there shall be a maximum of 3 inches
(76.2 mm) of cord between each secured lampholder or wire and the space between the suspended wire
and the frame shall not exceed 1/2 inch (12.7 mm).
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32 Motorized Devices

32.1 A motorized device in the form of a decorative oulffit for either indoor or outdoor use or a tree stand
for indoor use only shall be rated at 120 V or less. Acceptability is to be determined in accordance with the
requirements in 32.2 — 32.4 and all other applicable requirements contained in this standard.

32.2 Receptacle outlets provided on the rotating portion of a tree stand are considered for the connection
of push-in, midget-base, miniature-base, candelabra-base, or intermediate-base incandescent lamps and
are considered dedicated type and shall be marked according to 125.8.3.

32.3 There shall not be more than three dedicated outlets provided to furnish power to strings or other

seasonal products that can be attached to the motorized device.

32.4 A moto|
Overheating A

Exception: A [

325 Thefle
for the supply

33 Light Sculptures

33.1 The fra
that complies
Electrical Equ
shall comply
Enclosure Mo
wire as aresu

Exception No.

Exception No.
need not be st

33.2 If the lig
wire to avoid p

I employed in a decorative outfit shall comply with the requirements in_the
rotection for Motors, UL 2111.

C-operated motor need not comply with this requirement.

ible cord employed to supply the load fitting shall be the same type and size as
connections as specified in Table 6.2.

with the volume resistivity requirementsyin'‘the Standard for Polymeric Mate
ith the requirements in Materials, Section 8. A polymeric frame shall also cd

d Stress Relief Test, Section 58,-such that stress is not placed on electrical g
t of the test.

1: Deleted

2: A light sculpture~intended for outdoor-use that complies with the Rain Te
bjected to the volume resistivity requirements in 33.1.

ht sculptare-folds, such as for storage, or is animated, it shall have sufficient
inchingj.cutting or abrading of the conductors or insulation.

33.3 Lighting

Standard for

that required

me of a light sculpture shall be either a metallic material coated with a polymeric material

rials — Use In

pment Evaluations, UL 746C, or a polymeric material. In both cases the polymeric material

mply with the
onnections or

st, Section 89

free length of

sculptures consisting of more than one section are allowed to be shipped

unassembled

when the lighting strings are affixed to the individual sections provided that suitable user assembly
instructions are included in the instruction manual.

DIRECT PLUG-IN UNITS

34 General

34.1

acceptable if the unit:

a) Complies with the requirements in 34.2 — 34.8, or

b) Complies with the Standard for Class 2 Power Units, UL 1310; or

The mechanical assembly of a direct plug-in unit intended for indoor use shall be considered
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c) Complies with the requirements for the mechanical assembly of a direct plug-in unit specified in
the Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL

60950-

1

d) Complies with the requirements for the mechanical assembly of a direct plug-in unit specified in
the Standard for Audio/Video, Information and Communication Technology Equipment — Part 1:

Safety

Requirements, UL 62368-1; or

e) Complies with the Standard for Light Emitting Diode (LED) Equipment for Use in Lighting
Products, UL 8750.

34.2 The integral blade assembly of a direct plug-in unit shall comply with the construction requirements

in the Standardfor Attachment PTUgS and Receptactes, UC498-See 34-8.

34.3 The mechanical assembly of a direct plug-in unit intended for outdoor useyshall

be considered

acceptable if it complies with the requirements for Outdoor-Use Products, Section 27, in gddition to the

requirements|in 34.1.

34.4 The maximum acceptable moment, center of gravity, dimensions, . and weight of a dir
shall comply with each of the following requirements (see 34.5):

a) The
b) The
c) The
d) The
in which:

Wis th

Y is the distance illustratedin Fiqure 34.1 in inches (mm),

Zisth
Sisth

Xisth

quotient of WY/Z shall not exceed 48 ounces (1361.g),
quotient of WY/S shall not exceed 48 ounces (1361 g).
product of WX shall not exceed 80 ounce-inches (0.56 N-m).

weight of the unit shall not exceed 28-ounces (794 g).

e weight of the unit in ounces'(g),

b lesser of the two-distances, Z,; or Z,, as illustrated in Fiqure 34.1 in inches (m
b lesser ofthe'two distances, S; or S,, as illustrated in Figure 34.1 in inches (m

b greater-of the two distances X, or X,, as illustrated in Figure 34.1 in inches (n

m),
m), and

m).

bct plug-in unit
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Figure 34.1

Dimensions of a direct plug-in unit

HH-
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t
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CP100
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34.5 The values specified in 34.4 shall be determined as follows:

a) For units with an output cord, the cord is to be cut off at the enclosure, or at the strain-relief
means if the strain-relief means is outside the enclosure.

b) For units with directly mounted accessories, the values are to be measured with the accessories
in place.

¢) A mounting tab is not to be included in the measurements of the linear dimensions for the
purpose of determining moments unless:

34.6 When
output wiring

Exception: A
need not com

1) The tab and enclosure comply with the Drop Test, Section 59, with one im
itself, without deformation, and

pact on the tab

2) For a polymeric-enclosed unit having an integral tab, the tab and enclosurJa do not distort

at temperatures to which the material may be subjected under conditions

of normal and

abnormal use as determined by the Enclosure Mold Stress Relief Test, Section 58.

nserted in a parallel-blade duplex receptacle, no part of a unit, including a nmounting tab or

shall interfere with full insertion of an attachment plug, or_current tap int¢ the adjacent
receptacle. Sg¢e Figure 34.2.

Linit that renders the adjacent receptacle completely uhusable in any one mo
ply with this requirement.

Linting position
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Figure 34.2

Parallel duplex receptacle
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/

S2863A

NOTE: All dimensjons are in inches.
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34.7 The enclosure of the direct plug-in unit shall be capable of being gripped for removal from the
receptacle to which it is connected, and the perimeter of the face section from which the blades project
shall not be less than 5/16 inch (7.9 mm) from any point on either blade.

Exception: For tab-mounted units, the perimeter of the face section may not be less than 1/4 inch (6.4 mm)
from any point on either blade.

34.8 With reference to 34.7, an extension from the face for mechanical support of the blades is not to be
considered in the measurement provided the extension measures 0.04 inches (1 mm) or less from the
face section of the direct plug-in unit. See Figure 34.3.

| -l NDAD
FTgure o949

Extension for mechanical support of blades

Perimeter of
Direct Plug—In

Extension for
Mechanical
Support«of

Blodes\

sM229

ORNAMENTS
35 General
35.1  Anornament shall be for indoor use only.

35.2 During or after insertion of the lampholder adapter of an ornament into the lampholder of a series-
connected string or decorative oultfit, there shall not be exposure of live parts as determined by contact
with the accessibility probe illustrated in Figure 9.1.

35.3 An ornament shall be provided with its own mounting means, to accommodate a hook or for direct
mounting to a tree, such that the weight of the ornament is not supported only by the lampholder.
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35.4 Any exposed wiring as part of an ornament, including the input leads, shall comply with the wiring
requirements for series-connected strings contained in Supply Connections, Section 13.

Exception: Any exposed wiring other than the input leads may be appliance wiring material (AWM) with the
same insulation thickness and wire gauge as the wire types indicated in Section 13, and temperature and
voltage ratings suitable for the intended application.

35.5 Non-exposed internal wiring may be appliance wiring material (AWM) with temperature, current,
and voltage ratings suitable for the intended application.

35.6 A lampholder and pigtail adapter employed in an ornament shall comply with the requirements for
series-connected lampholders contained in Lampholders, Section 22.

35.7 A motorf employed in an ornament shall comply with 32.4.

35.8 An adapter shall be provided with a strain relief such that a pull exerted an-the supply cord cannot
be transmitted to the adapter contacts. This shall comply with the requireménts in Lampholder Strain
Relief Tests, Section 79.

BATTERY OPERATED PRODUCTS
36 General

| 36.1 Deletea

Table 36.1

Output capabilities of conimon sizes and types of batteries®
Table deleted

36A General
36A.1 Seasonal products utilizing batteries

36A.1.1 Wh¢gn a seasonal product utilizes the number and type of batteries shown in Table 18A.1, the
product shall gomplywith all the requirements in this standard for Class 2 circuits having morg thana 15 W
output. When|a seasonal product utilizes few than the number of batteries shown in Tahle 18A.1, the
product shall he.evaluated using the requirements for Class 2 circuits having less than a 1% W output. In
addition, each of the products described above shall comply with the marking requirements in 125.10A.

36A.2 Button or coin cell batteries

36A.2.1  Where a product or a product accessory requires the use of one or more button batteries or coin
cell batteries, such as a wireless remote control, the Standard for Products Incorporating Button or Coin
Cell Batteries, UL 4200A, shall be consulted to determine its applicability. When UL 4200A is applicable,
the product or product accessory shall comply with the applicable requirements of UL 4200A.

36A.2.2 If a button/coin cell is provided with the product, the button/coin cell must be installed in the
battery compartment.
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PERFORMANCE

GENERAL

37 Cheesecloth Indicators

371

Cheesecloth used for tests shall be bleached cheesecloth, running 14 — 15 yd?/Ib (approximately 26

— 28 m?/kg) and having what is known in the trade as a "count of 32 by 28," that is, for any square inch 32
threads in one direction and 28 threads in the other direction(for any square centimeter, 13 threads in one
direction and 11 in the other direction).

37.2 Tests invalving cheesecloth are to be made in a draft free location

38 Test Sec

38.1 The te
employs a co
with its appli
controller, pe|
device, serieq

ALL PRODU{
39 General

39.1 Ifaprg
be performed
Enclosure Mo
the Resistanc
Standing Wat

40 Leakage

40.1 When
not be more
potential betv
conductively ¢

uences

5ts are to be performed in the order presented unless otherwisg,indicated
mponent or another product as part of its construction, each partof the produ
cable performance requirements. For example, if a seriessconnected stri
rformance requirements for a series-connected string, ‘controller, cord-cor
-connected lampholder, series-connected lamp, and fuseholder shall all be ap

CTS EXCEPT ORNAMENTS

duct employs a polymeric enclosure, the'Enclosure Mold Stress Relief Test, S

before the Strain Relief Test, Section 46. If a product is intended for ou
Id Stress Relief Test, Section 58,the Drop Test, Section 59, the Impact Test, §
e to Crushing Test, Section 62, are to be performed before the Rain Test, Sect
ber Immersion Test, Section 3.

Current Test

ested as descfibed in 40.3 — 40.9, the leakage current of a seasonal lighting
than 0.5 mAX\The leakage current derived from that circuit need not be m
een the @ceessible part and ground or any other accessible part, from an
onnected'to the line-voltage circuit) low-voltage supply, is less than:

. If a product
bt shall comply
ng employs a
nected wiring
blied.

bction 58, is to
door use, the
ection 60, and
on 89, and the

product shall
easured if the
insulated (not

a)42.4

V peak for an indoor product or where wet contact is not likely to occur, and

b) 21.1 V peak for an outdoor product or where wet contact is likely to occur.

40.2 Leakage current refers to all currents, including capacitively coupled currents, that may be
conveyed between exposed conductive surfaces of the product and ground or other exposed conductive
surfaces.

40.3 All exposed conductive surfaces of a product shall be tested for leakage current. A conductive
surface is considered to be exposed unless it is guarded by an enclosure which reduces the risk of electric
shock as determined by Enclosures, Section 10. The leakage currents from these surfaces are to be
measured to the grounded (neutral) supply conductor individually as well as collectively, if simultaneously
accessible, and from one surface to another, if simultaneously accessible. Surfaces are considered to be
simultaneously accessible if they can be readily contacted by one or both hands of a person at the same
time.
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40.4 If an insulating material, with or without a metalized coating, is used for the enclosure or part of the
enclosure, the leakage current is to be measured using a metal foil with an area of 10 by 20 cm (3.9 by 7.9
inches) in contact with accessible surfaces of insulating material. If the accessible surface of insulating
material is less than 10 by 20 cm, the metal foil is to be the same size as the surface. The metal foil is not
to remain in place long enough to affect the temperature of the product. The accessible parts are to be
tested individually, collectively, and from one part to another.

40.5 For a product employing a lampholder, leakage current of the lamp and lampholder assembly,
wrapped in foil as described in 40.4, shall be determined. If a product employs multiple lampholders,
leakage current shall be determined on one lamp and lampholder assembly.

40.6 The measurement circuit for leakage current is to be as illustrated in Figure 40.1. The measurement

instrument is @
same numerid
need not have|

a) The

0.15 pf.

b) The
voltagd

c) Ove
respon
a 1500
measu

efined in (a) — (c). The meter that is actually used for a measurement need on
al value for the particular measurement as would the defined instrument.) Th
all the attributes of the defined instrument.

meter shall have an input impedance of 1500 ohms resistive shunted by a @

meter shall indicate 1.11 times the average of the full-wavé.rectified compositg
across the resistor or current through the resistor.

r a frequency range of 0 — 100 kHz, the measudrement circuitry shall have
5e (ratio of indicated to actual value of current) that is equal to the ratio of the
ohm resistor shunted by a 0.15 yF capacitor 101500 ohms. At an indication
rement shall have an error of not more than-3“percent at 60 Hz.

Figure 40.1

Leakage-current measurement circuit

y indicate the
e meter used

apacitance of

b waveform of

a frequency
impedance of
bf 0.5 mA, the

PRODUCT METER
A
q INSULATING
TABLE
CGROUNDED SUPPIY CONDUCTOR B
LC100
Notes:
A — Probe with shielded lead.

B — Separated and used as clip when measuring currents from one part of the motor-operated device to another.
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40.7 Unless the meter is being used to measure leakage current from one part of the product to another,
the meter shall be connected between the accessible parts and the grounded supply conductor.

40.8 One product is to be tested for leakage current starting with the as-received condition. The product
is considered to be in the as-received condition prior to energization, except as may occur as part of the
production-line testing. The supply voltage is to be adjusted to 120 V. The test sequence, with reference to
the measuring circuit illustrated in Figure 40.1, is to be as follows:

a) With switch S1 open, the product is to be connected to the measurement circuit. The leakage
current is to be measured using both positions of switch S2 with the product switching devices in all
their normal operating positions.

b) Switeh-Si-is-thento-be-closed—energizing-the—product—and-within-a—pered-of§ seconds, the
leakade current is to be measured using both positions of switch S2 and with the.prdduct switching
devices in all their normal operating positions.

¢) Thelleakage current is to be monitored to determine the maximum leakage current from the time
of preyious measurement until operating temperatures are obtained. Both positions of switch S2
are to pe used in determining this measurement.

Exception: Pfoducts which have been subjected to the Rain Test, Section 89, need only comply with
40.8(a) and 40.8(b).

40.9 A prodyct is to be carried through the complete Leakage Current Test program as specified in 40.1
without interryiption for other tests. With the concurrence of\those concerned, the Leakagg Current Test
may be interrlipted for the purpose of conducting otherndndestructive tests after the leakage current has
stabilized.

41 Leakage Current Following Humidity Conditioning

41.1 A seaspnal product shall comply with the requirements for leakage current contained in 40.1 of the
Leakage Current Test, Section 40, following exposure for 48 hours to air having relative humidity of 88 +2
percent at a t¢mperature of 32 +2°C (90 £4°F).

41.2 To detgrmine whethera product complies with the requirements in 41.1, one product is to be heated
to a temperature just above34°C (93°F) to reduce the likelihood of condensation of moisture during
conditioning. [The heated product is to be placed in the humidity chamber and is to remaip for 48 hours
under the conditions specified in 41.1.

41.3 Following the conditioning, the product is to be tested, without load current flowing, gs described in
40.8(a), either o] i ' iti duct from the
humidity chamber. Note that moisture in the air condensing on the conditioned product surfaces after
removal from the chamber can invalidate the test results. After the test, without load current flowing, the
product is to be energized and tested as described in 40.8 (b) and (c). For each test, the maximum
leakage current is to be recorded and the test is to be discontinued when the leakage current stabilizes or
decreases.

42 Input Test
42.1 When tested as described in 42.2 and 42.4, the measured input current to the seasonal lighting
product at maximum rated voltage shall be within 10 percent of the marked rating with all features on the

unit set in the state to draw maximum input current and wattage.

Exception No. 1: For a product employing LED lamps, the measured input current at maximum voltage
rating shall not exceed 110 percent of the marked rating.
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Exception No. 2: For a lighting string employing individual-flashing lamps, these lamps shall be shorted
during the test.

42.2 Measurements for a product which employs dedicated receptacles are to be obtained with all
unused receptacles operating at their maximum output rating.

42.3 One product is to be connected to a 120 V, 60 Hz supply source. For a product containing only
incandescent lamps, the maximum marked wattage lamps are to be installed. For a controller or direct
plug-in unit, the unit is to be adjusted to draw the maximum input current and wattage from the supply
source. When a unit is provided with dedicated receptacles, the receptacles are to be connected to a
variable resistor and the resistor is then to be adjusted to draw the maximum marked output wattage or
current of the receptacles of the unit, whichever is greater. The measured input voltage and current are to

be recorded.

42.4 A motollized tree stand is to be tested while loaded with its maximum recommended tr

43 Tempera

43.1 A deco
does not empl
90°C (194°F)
candelabra o
temperatures
to obtain a la
areas only. Th
lamp base do|
Seasonal-Ligh

43.2 Allvalu
the test may |

observed temperature is to be corrected by addition (if the ambient temperature is lower thar

or subtraction

ambient tempegrature.

fure Test

Fative-lighting product which employs candelabra or intefmediate base lam
Dy electronic devices, is to be tested with the lamps operating at an envelope t
The input voltage may need to be adjusted abeve. 120 V. A product w
intermediate base lamps and electronic devices is*to first be tested at 12
measured in the area of the electronic devices only. The test voltage is then {
mp envelope temperature of 90°C (194°F), with the temperatures measure
e determination of the 90°C (194°F) lampenvelope temperature is to be obt
wn in accordance with the Lamp-Envelope Temperature Test, Section SA9
ting Lamps, Supplement SA.

bs in Table 43.1 are based on an-assumed ambient (room) temperature of 25
e conducted at any ambientitemperature within the range of 10 — 40°C (50

(if the ambient temperature is higher than 25°C) of the difference between

be weight.

bs, but which
emperature of
hich employs
0 V, with the
o be adjusted
d in the lamp
hined with the
contained in

"C (77°F), but
— 104°F). An
25°C (77°F))
25°C and the

Table 43.1
Maximum acceptable temperature rises
Materials and component parts of the unit Temperature rises
°C °F
1. Enclosure interior surfaces
a) Polymeric d d
b) Wood and similar material 65 117
¢) Phenolic composition® 125 225
2. Printed wiring boards f f
3. Insulating materials
a) Polymeric d d
b) Fiber 65 117
¢) Wood and similar material 65 117
d) Phenolic composition? 125 225

Table 43.1 Continued on Next Page
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Table 43.1 Continued

Materials and component parts of the unit Temperature rises
o °F
4. Softening point of any sealing compound e e
5. Insulation Systems
a)Class 105 insulation systems on coil windings of transformers, relays, solenoids, and 65 117
similar devices®
b) Class 130 insulation systems on coil windings of transformers, relays, solenoids, and 85 153
similar devices®
6. Capacitors
a) Electrolyfic® 20 72
b) Other tyges® 65 117
7. Fuses? 65 117
8. Semiconductpr devices® 75 135
9. Selenium redfifiers® 50 90
10. Conductors|with rubber or thermoplastic insulation® 35 63
11. Flexible corgls with rubber or thermoplastic insulation? 35 63
12. Surfaces
a) Any extefior surface 65 117
b) Any surface that may come in contact with combustible material during-hormal use 65 17

@ Does not appl
® A capacitor th
types may be e
©10°C (18°F) hi
4 The maximum
temperature ind

¢ The maximum
softening point
Stores By Ring-

fThe maximum
maximum oper4

9 Does not appl
attachment plug

if investigated and accepted for a higher temperature.

t operates at a temperature rise of more than 40°C (72°F) for electrolytic capacitors and 65°C (11
aluated on the basis of the capacitor's marked temperature rating.

Oher in coil insulation temperature rise if medsured by the change-of-resistance method.

temperature of a polymeric material, when corrected to 25°C (77°F) ambient temperature, shall n
lex specified in 10.3.9.

sealing compound temperature,\when corrected to 25°C (77°F) ambient temperature, is 15°C (27
f the compound as determined by the Standard Test Methods for Softening Point of Resins Derivé
IAnd-Ball Apparatus, ASTM E 28.

temperature of a printed wiring board, when corrected to 25°C ambient temperature, shall not exc
ting temperature as-determined in accordance with the Standard for Printed-Wiring Boards, UL 79

if investigated and accepted for a higher temperature and located within an enclosure, except for
, cord conneetor;‘load fitting, current tap, or fuseholder.

[°F) for all other

t exceed the

F) less than the
d from Naval

bed the
6.

a lampholder,

43.3 Tempe
wires not lar

ratures are to be measured by means of thermocouples consisting of iron a
jer than 24 AWG (0.21 mm?) and not smaller than 30 AWG (0.05 mm?)

nd constantan
If the coil is

inaccessible

or mounting thermocouples, the coll temperature may be determined by t

e change-of-

resistance method (see 43.20). When thermocouples are used in determining temperatures in electrical
equipment, it is common practice to employ thermocouples consisting of 30 AWG iron and constantan
wires with a potentiometer-type of indicating instrument. This equipment is to be used whenever a referee
measurement of temperature is necessary.

43.4 The thermocouples and related instruments are to be accurate and calibrated in accordance with
standard laboratory practice. The thermocouple wire is to conform with the requirements specified in the
Tolerances on Initial Values of EMF versus Temperature tables in the Standard Specification and
Temperature-Electromotive Force (emf) Tables for Standardized Thermocouples, ANSI/ASTM
E230/E230M.

43.5 The thermocouple method consists of the determination of temperature by the application of
thermocouples to the hottest accessible areas of the components. Temperatures on printed wiring boards
are to be measured on the foil side.
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43.6 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in good
thermal contact with the surface of the material whose temperature is being measured. In most cases,
acceptable thermal contact results from securely taping or cementing the thermocouple in place but, if a

metal surface is involved, brazing or soldering the thermocouple to the metal may be necessary.

43.7 The unitis to be covered with cheesecloth and placed on tissue-paper-wrapped pine board.

Exception: Products employing incandescent lamps need not comply with this requirement.

43.8 Rubber-like and felt materials are to be removed from supporting feet to the extent that they are
likely to be worn off in service.

43.9 The prg
then to be o
conditions th
Constant tem
intervals, are
temperature.

43.10 Adec

in the circuit and then with the individual flashing lamps shorted.

43.11 A decd
position, and t

43.12 A dec
produce maxir
in 43.14.

Exception: A d
its normal usé
surface.

43.13 A dec
replacement |
manner.

43.14 A dec

duct is to be connected to a supply circuit of 120 V and a frequency of 60\H
erated continuously for a minimum of 3 hours, under representative. inte

are likely to produce the highest temperature, until constant températures
peratures are considered to exist when three consecutive readings), taken
vithin 1°C (1.8°F) of each other and indicate no further rise above the chang

prative lighting string which employs individual flashing lamps shall be tested
rative lighting string which employs LED lamps-is'to be tested with the lamps
nen with one of the LED lamps in the reverse bias position.

prative outfit which employs incandescent lamps is to be tested in the po

hum temperatures, such as with the lamp and lampholder assembly positioneg

ecorative oultfit that complies,with the Mounting Position Test, Section 44, ma
b position. Normal position:'of use is defined as that which is stable on a

prative lightingstring is to be tested with the maximum wattage lamps m
bel and with the decorative attachments, if provided, assembled to the string i

prative_lighting string is to be tested while supported in free air with the lamp

base-up filame

z. The unit is
nded service
are attained.
at 15 minute
es in ambient

vith the lamps

in the forward

ition likely to
as described

y be tested in
flat horizontal

arked on the
h the intended

holders in the

nt-down position. See Figure 43.1 and Figure 43.2.
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Figure 43.1

Measurement of temperatures of a push-in lampholder

Lampholder Husk

o1 =02

TC3

Lamp Base —m=

Lamp —==

(Facing Down)

TC=Thermocouples

$2891B

TC4
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Figure 43.2
Measurement of temperatures of a screw lampholder
Lampholder Husk
TC1 =l ¢? TC3
TC4
Lamp Base —
Lamp —==
(Facing Down)
TC=Thermocouples
S2965
43.14.1 For Jattachment plug and load fitting terminals that are connected to CXTW-S§| or CXTW-IS
conductors, the temperature test shall besperformed with all non-conductive threads captured by any
terminals inclyding solder-less, crimpi_insulation piercing, screw terminal, or any other type. Any non-

conductive thr|
with the condy

43.15 A tree

completely fillgd with ar_equal volume of uncompressed, surgical cotton to simulate its mg

top of a tree.

eads shall not be cut.during the insulation stripping process unless they are Io
ctor insulation and-cannot be separated.

Ltop decorative -outfit is to be tested with the interior volume of the unit's mo

43.16 A wreath-type decorative outfit is to be tested while mounted on a wall in the intendeg

cated integral

unting means
unting on the

manner.

43.17 A motorized tree stand is to be tested while loaded with its maximum recommended tree weight.

43.18 A controller is to be tested with its setting adjusted to produce the highest temperatures, either with
the lamps on in a steady state or flashing at the rate which produces the highest temperature.

43.19 Temperature measurements on products with load fittings or dedicated receptacles are to be
obtained with one unused receptacle at a current level equal to the fuse rating. The test may be conducted
using a dummy fuse instead of a live fuse. See the Fuseholder Temperature Test, Section 67.

43.20 Features of a product not covered by the conditions of operation described in this section may be
tested as necessary to meet the intent of these requirements.
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43.21 If the change-of-resistance method is to be used, the product is to be tested as described in 43.9,
but with the windings at room temperature at the start of the test. Room ambient temperature and the coill
resistance are to be measured both at the start of the test and at its completion. A thermocouple placed on
the outside of the coil may be used to assist in the determination of stabilized temperature.

43.22 The temperature rise, At, is to be calculated as follows:

ar=Ree1) - (k1)

in which:

At is the temperature rise,

R is the resistance of the coil at the end of the test,

ris thg resistance of the coil at the beginning of the test,

t, is the room temperature (°C) at the beginning of the test,

t, is the room temperature (°C) at the end of the test, and

kis 23 s of k for other

grades

4.5 for copper and 225.0 for electrical conductor grade (EC) aluminum. Value
are to be determined.

43.23 Ifitis
be determine]
possible afte
extrapolated {

shutdown may
as quickly as
e plotted and

necessary to de-energize the winding before’measuring R, the value of R at
d by taking several resistance measurements at short intervals, beginning
the instant of shutdown. A curve of-resistance values versus time may |
p give the value of R at shutdown.

43.24 A shq
excess of itg

rt length of rubber- or thermeplastic-insulated flexible cord exposed to a temperature in
rating, such as at terminals within an enclosure, shall be considered|acceptable if

supplementar
on the individ

44 Mountin

441 A frees

overturn when restingon an inclined plane.

g Position Test

y insulation suitable for the temperature and of acceptable dielectric withstan
hal conductors of the'eord for protection against deterioration of the conductor

tanding-décorative oultfit positioned as indicated in the manufacturer's instrug

d is employed
nsulation.

tions shall not

Exception: A «

Section 43, while in the position

mperature Test,

44.2 One decorative outfit, complete with all accessories provided as part of the unit, is to be placed, as
intended during normal use, on a plane inclined 8 degrees from the horizontal and then turned to the

position most
45 Dielectri

45.1

likely to cause the unit to tip over.

c Voltage-Withstand Test

When tested as described in 45.2 — 45.4, a seasonal lighting product shall withstand without

breakdown the application of a 60 Hz essentially sinusoidal potential of 1250 V applied for 1 minute, under

all the applica

ble conditions as follows:

a) For a product employing series-connected lampholders, between live parts and metal foil placed
over the lamp, lampholder, and wire assembly and arranged to conform to its shape;
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b) For a product employing parallel-connected lampholders:
1) Between live parts of opposite polarity,
2) Between live parts and accessible dead metal parts that are likely to become energized,
and
3) Between live parts and metal foil placed over the lamp, lampholder, and wire assembly
and arranged to conform to its shape;
c) For a light sculpture or a product employing an enclosure, between live parts and accessible
dead metal parts of the enclosure.
45.2 One previously untested product is to be subjected to this test. If the product employs parallel-

connected lani

453 Forap
arranged to cdg

454 While i
needed for ter]
by means of 3
can be varied
andisto be h
that is as rapid

46 Strain Re

46.1
following:

a) Thete shall not be any damage\to any lead connection,

b) Thefe shall not be any breakage of the conductor or insulation,

c) No
employ

d) The

mm) from the-point of entry into the product.

After bging tested as described in 46.2, ‘a* seasonal lighting product shall comply

pholders, the test between live parts of opposite polarity is to be conducted wi

roduct with a non-metallic enclosure, metal foil is to be placed overithe unit
nform to its shape.

h a heated condition following a period of normal operation” equal to the |
hperatures to stabilize during the Temperature Test, Section 43, the product i
500 VA or larger capacity transformer whose output,voltage is essentially
The applied potential is to be increased from zef@ until the required test le
bld at that level for 1 minute. The increase in théapplied potential is to be at
as is consistent with its value being correctly indicated by a voltmeter.

lief Test

portion of the €onductor shall become exposed outside the enclosure of t
ed, and

lead pairor harness of input or output leads shall not be displaced more than

b

out lamps.

hssembly and

ength of time
5 to be tested
inusoidal and
el is reached
B uniform rate

ith all of the

he product, if

1/16 inch (1.6

Exception No.

t—ifthefeadstambe Te=attachied at thecornciusionrof thetest, the product e

with the requirement in (d).

ed not comply

Exception No. 2: A cord connected wiring device or power inlet shall instead comply with the Strain Relief
Test, Section 71.

46.2 All wires subject to handling are to be tested. The electrical connections of the input and output
leads within the unit are to be removed or severed from their connection point inside the unit. The unit is to
be securely supported and its input or output lead assembly, or both, is to be subjected to a pull of 20 Ibs
(89 N) for a 18 AWG (0.82 mm?) or larger cord and 8 Ibs (36 N) for a 20 AWG (0.52 mm?) or smaller cord.
The pull is to be applied in a direction perpendicular to the plane and repeated in a direction normal to the
cord-entry hole by suspending a weight from the input or output leads. The weight may be suspended from
a pair or multiple leads if it is unlikely that an individual lead may be pulled. The pull is to be gradually
applied to the pair of leads and maintained for a period of one minute.


https://ulnorm.com/api/?name=UL 588 2024.pdf

DECEMBER 5, 2024 UL 588 81

47 Wire Push-Back Relief Test

47.1 To determine if the enclosure of a seasonal product is provided with a means to prevent external
wires from being deliberately pushed into the enclosure, the product shall be subjected to the test
described in 47.2. The means shall not be considered acceptable if any of the following occurs:

a) The insulation is subjected to temperatures above its assigned ratings,

b) The wire can come into contact with sharp edges or with moving parts that can damage the
conductor insulation,

¢) The wire displaces parts resulting in a reduction of required spacings, or

d) Thelwire places stress on internal connections.

47.2 Each wire is to be held by fingers, 1 inch (25 mm) from the point where it emerges from the unit.
The wire is then to be pushed back with a casual force as illustrated in Figure,47.1. The|force is to be
applied until the wire buckles, or until a force of 6 pounds (27 N) is applied.

Figure 47.1

Wire push-back evaluation

Casual
Force

@R
1" /
(25mm)
Power—Supply

Cord

APPLIANCE

APPLIANCE BACK

(< —=——Buckling

Casual
Force

$S2892

48 Abnormal Operation Test

48.1 The breakdown of an electrical component in a seasonal lighting product, as simulated by the test
described in 48.2 — 48.9, shall not result in the risk of injury to persons, or the risk of fire or electric shock
as determined by the existence of any of the following conditions:

a) Glowing, charring, or flaming of the cheesecloth or tissue paper specified in 48.4;
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b) The opening of the 3 A fuse connected to ground specified in 48.5;

c) Emis

sion of flame, sparks, or molten metal from the enclosure;

d) Development of an opening in the overall enclosure that exposes live parts and increases the
risk of electric shock (see 12.1); or

e) Loss of structural integrity to such a degree that the equipment collapses or experiences
displacement of parts that may:

1) Lead to short-circuiting or grounding of live parts,

2) Affect the function of any safety controls such as thermostats, overlo

Exception No.
a)ACl
b) A cir

c) A cinl
by the

Exception No.
device, such
Standard for {

48.2 The sta
diode, a trans|
electronic com
could result in
component, th
of the two sim
terminals are {
simulated circ
equipment mal

48.3 Each s

devices, waterseals, or strain reliet, or

3) Result in the exposure of moving parts increasing the risk of injury to.persor

1: A component located in the following circuits need not be subjected to this
0SS 2 circuit,
cuit that has been investigated for reliability and determinéd to be reliable, or

cuit that is not capable of delivering 15 watts of powerfor one minute or more ;
Component Power Measurement Test, Section 49.

2: A resistor, a non-electrolytic capacitor, an’inductor, a transformer, an elect
hs a switch or a relay, and an optical isolator that complies with the requir
ptical Isolators, UL 1577, need not be;subjected to this test.

ling of an operating mechanism,‘if employed, and the malfunction of a compor
stor, a thyristor, an electrolytic- capacitor, an integrated circuit, an optical isQ
ponent which has not been determined to be reliable by a reliability investigat
a risk of fire or electric shock, are to be simulated. In order to simulate the m
e circuit between any~fwo terminals of the component is to be opened or shoj
ulated fault conditions is to be imposed at one time. For a multi-terminal de
0 be short-circuited at a time. Simulated circuits may be used, but if the tests
lits indicatedikely damage to other parts of the equipment to the extent that th
y be affected, the test is to be repeated on the equipment.

mulated fault condition is to be conducted on a separate unit unless it is ag

ad protective

est:

hs determined

fo-mechanical
bments in the

entsuch as a
ator, or other
on and which
alfunction of a
ted. Only one
vice, only two
performed on
e safety of the

reeable to all

those concern

pd-that more than one test be conducted on the same unit.

48.4 The unit is to be placed on a softwood surface covered with white tissue paper. A single layer of

cheesecloth is

to be draped loosely over the entire enclosure.

48.5 The exposed dead-metal parts of the unit are to be connected to ground through a 3 A non-time-

delay fuse.

48.6 The unit is to be connected to a 60 Hz, 120 V supply source. The supply circuit is to have a
minimum 20 A branch circuit overcurrent protection.

48.7 The testis to be conducted for 7 hours or until at least one of the following results are observed:

a)Aris

k of fire or electric shock develops,
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b) The branch-circuit overcurrent protection opens,

c) The

equipment protective device opens,

d) Any other circuit component opens, or

e) A minimum of one hour elapses, circuit conditions stabilize, and there is no further evidence of
overheating of parts.

48.8 With reference to of 48.7(e), the overheating of parts may be detected by an indicator such as an
odor, smoke, discoloration, cracking of materials, charring, flaming, glowing, arcing, changes in circuit
current through the applied fault, or any similar phenomenon.

48.9 Ifafau
to be conduct

49 Compon

49.1
watts of pows
in49.2-49.4

49.2 The un
to be connect
external load
across the un
dissipation of
is then to be @

49.3 During
such that the

494 The po
watts for one

a) The
b)Aci

c) The

To detgrmine if a component or a circuit of a seasonal lighting proeduyct is capable o

t condition is terminated by opening of a circuit component as specified in,48:]
ed two more times using new components for each test.

ent Power Measurement Test

r for one minute [See 48.1, Exception No. 1(c)], the companent shall be teste

t is to be connected to a 60 Hz, 120 V supply source. One component or circu

resistor is to be set for its maximum resistance. A closed shorting switch is to
t's protective device, such as a fuse, andithe resistor is then to be adjusted to
exactly 15 watts as indicated by the meter. The shorting switch across the pr¢

the test, the supply circuit is_to be protected by a 20 A time delay fuse, with
use will not open in less than 12 seconds when carrying 40 A.

nt of measurement of the circuit (see Figure 49.1) is not considered capable d
minute if:

protective device of the unit opens in less than 60 seconds,
rcuit component opens in less than one minute, or

cufrent is inherently limited by the circuit.

pened and the time required for the protective device to open is to be recorded.

[(d), the test is

f delivering 15
l as described

it of the unit is

ed to a wattmeter and an adjustable externaldoad resistor as illustrated in Figure 49.1. The

be connected
Cause a power
tective device

characteristics

f delivering 15
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Figure 49.

1

Connection of wattmeter

[74)

Note: V. and |, arg

| |
|
| EXTERNAL
1/LOAD
/‘IiESISTOR
|
|
|
|
|
}
|
|
|
|
{

L ——

\COIL REVERSING SWITCH SET TO
MAXIMIZE WATTMETER READING
SUPPLY ® —O
TO CIRCUIT SUPPLY CIRCUIT LOAD
UNDER SIDE UNDER SIDE
EVALUATION EVALUATION
2 ——— O
/
B1747 POINTS OF MEASUREMENT
the ceil-voltage and coil current, respectively, of the wattmeter.
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50 Downward Burning Rate Test

50.1 When tested as described in 50.2 — 50.5, the vertical downward burning rate of the material used to
make shades, diffusers, or decorative parts of a seasonal lighting product shall not be more than 4 inches
(102 mm) per minute.

50.2 If the decorative part consists of a combination of two or more materials sewed or glued together or
otherwise affixed to each other in a manner that they are intended to be displayed together and not
separately, the burning rate is to be determined on the combination of materials. If the materials are
separate or readily separate into individual materials, they shall be tested separately.

50.3 The shade, diffuser, or structural or decorative part is to be supported on a noncombustible surface

in a draft-free
vertical plane

50.4 The up
open flame s

exposed edgg, it may become necessary to cut a slit or opening in the desired ignition an

ignition. Once
rateistobed

50.5 Usually
burning rate.
the finished p
test specimern
and sustain ¢
objects, an uy
as to reduce {
51 Conduct

51.1 When
decorative pal

51.2 Specinens of the material, in the widths employed, are to be spanned between two
nds of whiehrare to be spaced 1/4 inch (6.4 mm) apart. The assembly is then td be connected
an adjustable supply source, an ammeter, and a 1500 ohm resistor. The potential is to be
pased-from 0 to 120 V while the current flow is monitored and recorded. The [current values
tobe- mathematically converted to represent the equivalent of a 1/4-inch (5.4-mm) width

clamps, the e
in series with
gradually incr
obtained are

location with the specimen oriented so as to place one of its major surfaces in

permost edge or surface of the specimen is then to be ignited with theuse of &
uch as an ordinary paper book match. In the case of a molded-form or fig

the material ignites, the ignition flame is to be removed and-the vertical dow|
ptermined.

a vertical downward burning distance of 6 inches’ (152 mm) is sufficient to
f the part is less than 6 inches (152 mm) in height, a shorter distance may bg
art is too small to determine the vertical downward burning rate, it is necessar
s of the same material and minimum thickness to be used. If repeated attemp
pmbustion, the material is considered to comply with the requirements. In the
per section, removed from the overall;part, may be used in determining the §
he amount of combustible material-present.

ivity of Decorative Parts Test

tested as described in 51.2, simulated needles, leaves, small twigs, an
rts shall not conduct.a‘current in excess of 5 mA.

a substantially

ny convenient
ire without an
ea to facilitate
hward burning

determine the
e used. Where
y to test larger
s do not ignite

case of large
urning rate so

d other loose

terial

airs of copper

grouping of
52 Routine

52.1

Flexing Test

A motorized seasonal lighting product in which the current-carrying conductors are routinely flexed

during normal operation is to be subjected to the test described in 52.2 and 52.3. As a result of the test,
there shall not be any:

a) Opening of circuits or conductors,

b) Exposure of uninsulated conductor strands,

c) Exp

osure of uninsulated live parts, and

d) Increase in the risk of electric shock as determined by 52.3.
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52.2 One previously untested product is to be mounted as intended, and allowed to rotate through a
complete cycle of operation for a total of 100,000 cycles. During this test the conductors are to carry a
current equivalent to the full load of the animated product.

52.3 After the conditioning described in 52.2, the product shall comply with the Dielectric Voltage-
Withstand Test, Section 45. A light sculpture shall also be tested between live parts and the metallic frame,
when provided.

53 Slip-Ring Endurance Test

53.1 A seasonal lighting product provided with slip rings intended to transmit power from the base of the
rotating part of the product shall be tested as described in the Temperature Test, Section 43, except as
indicated in 53.2. As a result of the test, there shall not be visible deterioration of slip rings.of brushes and
temperatures which exceed the limits for the materials involved shall not be attained.

53.2 In combination with the fixed load of the product, a load which causes thetsupply cprd to carry a
maximum currient equal to the fuse rating is to be connected to one of the outlets)of the rotating table. The
product is to e operated for 6000 revolutions of the rotating table while temperatures are|measured on
the motor, curfent-carrying parts, adjacent insulation, and similar components.

54 Temperature Tests for Devices Employing Insulation-Piercing Terminals
541 Generdl

54.1.1 A device which employs insulation-piercing terminals shall be tested in accordance with 54.1.2 —
54.4.4.

54.1.2 All values for temperature are based on an ambient of 25°C (77°F). The temperature test may be
conducted at|any ambient temperature within the range of 10 — 40°C (50 — 104°F). |[An observed
temperature i$ to be corrected by addition (if the ambient temperature is lower than 25°C (77°F)) or
subtraction (if| the ambient temperature,is higher than 25°C) of the difference between P5°C and the
ambient tempegrature.

54.1.3 Tempepratures are tosbe-measured by thermocouples consisting of wire not larger than 24 AWG
(0.21 mm?) and not smaller.than 30 AWG (0.05 mm?). For continuous monitoring of the thermocouples,
automatic equipment which measures each thermocouple at least once every five minutes|is considered
acceptable. The thefmocouples and the related instrument are to be accurate and |calibrated in
accordance With standard laboratory practice. The thermocouple wires are to conform with the
requirements peC|f|ed in the ToIerances on Initial VaIues of EMF versus Temperature [tables in the
Standard Speet Standardized
Thermocouples ANSI/ASTM E230/E230M Thermocouples using iron and constantan 30 AWG (0.05
mm) wire are to be used with a potentiometer-type instrument whenever a referee temperature
measurement by a thermocouple is necessary.

54.1.4 Thermocouples are to be placed on the wire insulation as close to the terminal connections as
possible. They are to be placed in the same location on each device tested.

54.1.5 For each of the tests in 54.2.1 — 54.4.4, the device is to be in the position and under the conditions
most likely to cause maximum temperatures to be reached. The tests are to be performed at rated current
and rated voltage. The device is to be connected to a supply circuit of 60 Hz and operated at the rated
current and voltage of the device. Rated current is considered to be 5 A for 18 AWG (0.82 mm?) and 20
AWG (0.52 mm?) cord and 3 A for 22 AWG (0.32 mm?) cord per the wire gauge intended for the device.
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54.1.6 Unless otherwise indicated, each test is to be continued until constant temperatures are attained.
A temperature is considered constant if:

a) The test has been running for at least three hours, and

b) Three successive readings, taken at 15 minute intervals, are within 1°C (1.8°F) of each other
and are still not rising.

54.2 Temperature test

54.2.1 Throughout the test described in 54.2.2, the temperature of the insulation-piercing terminal
connections on each device shall not exceed 60°C (140°F) when normalized to 25°C (77°F).

inals is to be
ces are to be
ctions is to be

54.2.2 Each| of six previously untested devices which employ insulation-piercing term
assembled tqQ conductors of the size and type for which they are intended. The.devi
connected to fhe rated current and the temperature of the insulation-piercing terminal“conng
monitored comtinuously until the temperatures are constant. See 54.1.5.

54.3 Thermapl cycling
54.3.1 Thro
piercing term
(77°F).

the insulation-
blized to 25°C

ighout the test described in 54.3.2 and 54.3.3, the maximum temperature of
nal connections on each device shall not exceed-60°C (140°F) when norm

54.3.2 Each
which they ar
insulation-pie

of six previously untested devices is to be.assembled to conductors of the siz
e intended. The devices are to be connected to the rated current and the tem
cing terminal connections is to be monitored continuously. See 54.1.5.

e and type for
berature of the

54.3.3 The dlevices are to be cycled for a tetal of 180 cycles at a rate of 3-1/2 hours on and 1/2 hour off.

The tempergture of the insulation-piercing terminal connections is to be monitored
throughout the 180 cycle period. After-the last cycle, the devices are to remain e
temperatures|are constant. The off cycle'time may be extended for the convenience of meas

54.4 Strain frelief/terminal témperature

54.4.1 Throlighout the test described in 54.4.2 — 54.4.4, the temperature of the insy
terminal connections shall not exceed 60°C (140°F) when normalized to 25°C (77°F). As

continuously
nergized until
urement.

lation-piercing
a result of the

cord pull, the gtrain_relief shall be considered acceptable if:

a) There.is no damage to the lead connection,

b) There is no breakage of the conductor, and

c¢) No portion of the conductor becomes exposed outside the body of the device.

54.4.2 Each of six previously untested devices is to be assembled to conductors of the size and type for
which they are intended. The devices are to be placed in a full draft circulating air oven for 15 days. The
oven is to be maintained at a uniform temperature of 70°C (158°F).

54.4.3 The same devices are to be allowed to cool to room temperature. Each device body is to be
secured to a vertical surface and the cord subjected to a pull of 20 Ibs (89 N) for an 18 AWG (0.82 mm?) or
larger cord and 8 Ibs (36 N) for a 20 AWG (0.52 mm?) or smaller cord. The pull is to be gradually applied in
any direction, so as to produce the maximum strain on the connections, and maintained for a period of one
minute.
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54.4.4 The same devices are then to be connected to the rated load current and the temperature of the
insulation-piercing terminal connections are to be monitored continuously. The devices are to be
energized for a period of 30 days.

55 Abnormal Tests for Controllers
55.1 General

55.1.1 A controller employed in a seasonal lighting product shall be subjected to the tests described in
55.2.1 — 55.3.2. As a result of each test, there shall not be:

a) Glowing, charring, or flaming of the cheesecloth or tissue paper specified in 55.2.1,

b) Emigsion of flame, sparks, or molten metal from the enclosure of the unit,

c) Any|damage to the enclosure of the controller that would result in the exposure of live parts as
determjned by contact with the accessibility probe illustrated in Figure 9.1fer

d) Any|ldamage to the enclosure of the controller that would resultjinr an increase|in the risk of
electrig shock as determined by compliance with the Dielectric Voltage-Withstand Test, Section 45.

55.2 Abnormal operation test

55.2.1 One ¢ontroller is to be tested. The output leads of the controller are to be short cir¢uited to each
other while the input to the controller is connected to a 60 Hz; 120 V supply source. The controller is to be
placed on a spftwood surface covered with tissue papef and draped with a double layer of cheesecloth.
The unit is to Qe connected to a circuit protected by a 20 A branch-circuit overcurrent protective device and
energized.

55.2.2 The tgst is to be conducted for 7 hours.or until at least one of the following results ar¢ observed:
a) A risk of fire or electric shockdevelops,
b) The branch-circuit overcutrent protection opens,
¢) The pquipment protective device opens,
d) Any ppther circdit.component opens, or

e) A m|nimum~of one hour elapses, circuit conditions stabilize, and there is no furthgr evidence of
overhepting-of parts.

55.2.3 With reference to 55.2.2(e), the overheating of parts may be detected by an indicator such as an
odor, smoke, discoloration, cracking of materials, charring, flaming, glowing, arcing, changes in circuit
current through the applied fault, or any similar phenomenon.

55.3 Overload test

55.3.1 One controller is to be tested. The output terminals of the controller are to be loaded as intended.
One of the outputs is then to be shorted to the common terminal while the input to the controller is
connected to a 60 Hz, 120 V supply source. The controller is to be placed on a softwood surface covered
with tissue paper and draped with a double layer of cheesecloth.

55.3.2 The test is to be conducted for 7 hours or until at least one of the results described in 55.2.2 are
observed.
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56 Tests for Permanence of Cord Tag

56.1

56.1.1

General

Sections 124 — 126 shall comply with all of the following:

a) The

b) The

tag shall resist tearing longer than 1/16 inch (1.6 mm) at any point;

tag shall not separate from the cord;

When tested as described in 56.2.1 — 56.3.2, a cord tag containing the markings specified in

c) There shall not be permanent shrinkage, deformation, cracking, or any other condition that may

d) The
printin

56.2 Test conditions

56.2.1 Each
as indicated,
the conditioni

56.2.2 Each

56.2.3 Each
hours. The cg
percent relati

56.2.4 Each
percent at 32

56.2.5 Inad

the cord of a product intended for outdoor use, twelve additional cord tags are each to be ap

and condition
and 56.3.2.

56.2.6 Each
and 50 %5 pe

OGOt

overlamination shall remain in place and shall not be torn or otherwise ¢
j shall remain legible.

of nine cord tags is to be applied to a cord and conditioned as described in 5
before being tested as described in 56.3.1 and 56.3.2¢ If ‘the tag is applied b
ng is to be conducted at least 24 hours after the application of the tag.

of three cord tags is to be tested in the as-received condition.

of three cord tags is to be placed in ax60' £1°C (140 +1.8°F) circulating-ai
rd tags are then to be conditioned at a.reom temperature of 23 +2°C (73.4 £3.4
e humidity for 30 minutes.

of three cord tags is to be tested within 1 minute of being exposed to a hur
+2°C (89.6+3.6°F) for 72 holrs.

dition to the conditioning described in 56.2.2 — 56.2.4, if the tag is intended tq

cd as described’in56.2.6 — 56.2.9, as indicated, before being tested as desc

of three. tags is to be tested after 24 hours of exposure conditioning at 23 +2°(
cent relative humidity, followed by 48 hours of immersion to a depth of not les

lamaged. The

5.2.2 —56.2.4,
an adhesive,

oven for 240
5°F) and 50 5

hidity of 85 +5

be applied to
plied to a cord
ribed in 56.3.1

(73.4 £3.6°F)
5 than 1/8 inch

(3.2mm)ind

bmineralized water at a temperature of 23°C (73.4°F). Testing in accordance W

ith 56.3.1 and

56.3.2 shall be performed within T minute of the conditioning.

56.2.7 Each of three tags is to be tested after 24 hours of exposure conditioning at 23.0 +2.0°C (73.4
+3.6°F) and 50 +5 percent relative humidity, followed by 10 days of exposure in an air-circulating oven at a
temperature of 60°C (140°F). Testing in accordance with 56.3.1 and 56.3.2 shall be performed 30 minutes
after the conditioning.

56.2.8 Each of three tags is to be tested after 24 hours of exposure conditioning at 23.0 +2.0°C (73.4
13.6°F) and 50 5 percent relative humidity, followed by 7 hours of exposure in a cold box at a temperature
of -10 £2°C (14.0 £3.6°F). Testing in accordance with 56.3.1 and 56.3.2 shall be performed within 1 minute
of the conditioning.
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56.2.9 Each of three tags is to be tested after 24 hours of exposure conditioning at 23.0 +2.0°C (73.4
+3.6°F) and 50 15 percent relative humidity, followed by exposure to water and ultraviolet light using either
of the following methods:

a) Twin enclosed carbon-arc Type D or DH, in accordance with the Standard for Practice for
Operating Light-Exposure Apparatus (Carbon-Arc Type) With and Without Water for Exposure of
Nonmetallic Materials, ASTM G 23. The tags are to be exposed for 720 hours. The operating cycle
is to be 20 minutes consisting of 17 minutes of light exposure only and three minutes of water spray
and light, or

b) Xenon-arc, Type B, in accordance with the Standard for Practice for Operating Light-Exposure
Apparatus (Xenon-Arc Type) With and Without Water for Exposure Of Nonmetallic Materials,

ASTM

3 26 The tags are to be expased for 1000 hours The operating cycle isto b

120 minutes

consist
light.

Testing
1+5°C (1

56.3 Test méthod

56.3.1
attachment pld
to be applied
mm) of the ve
the major axis
ofthetag by h

56.3.2 Tode
printed areas
mm) thick steg
surface shall

roundedtoar

PRODUCTS E
57 General

57.1 In addi
employs a pol

The tag is to be tested with each cord size to which it is intended to be applied. The

ng of 102 minutes of light exposures only and 18 minutes of exposure to Wz

in accordance with 56.3.1 and 56.3.2 shall be performed after 24 hours of e
(7 +9°F).

g or current tap pointing up, is to be held tautly in avertical plane. A force of 5
for 1 minute to the uppermost corner of the tag:farthest from the cord, within
tical edge of the tag. The force is to be applied.vertically downward in a direc
of the cord. In determining compliance with56.1.1(d), manipulation, such as
And, is permissible.

ermine compliance with 56.1.1(e),~edch cord tag assembly is to be scraped 1(
and edges, with a force of approximately 2 Ibs (8.9 N), using the edge of a

have a radius of curvaturerof 1.00 inch (25.4 mm) and the edges of the b
hdius of approximately 1/64 inch (0.4 mm).

MPLOYING POLYMERIC ENCLOSURES

ion to-the other applicable requirements contained in this Standard, a
ymeric enclosure shall also comply with the requirements in Sections 58 — 6

ter spray and

Kposure at 25

cord, with the
bs (22.2N) is
1/4 inch (6.4
ion parallel to
straightening

times across
b/64 inch (2.0

| blade held at a right angleto-the test surface. The portion of the blade contacting the test

lade shall be

roduct which
8, in the order

A

presented unléss-etherwiseindicate

\>n

Exception: An ornament which employs a polymeric enclosure shall instead comply with the applicable
requirements in either General, Section 102, if electronically operated or General, Section 114, if non-
electronically operated.

58 Enclosure Mold Stress Relief Test

58.1 Whenc

onditioned as described in 58.2 and 58.3, there shall not be any:

a) Softening of the material, as determined by examination immediately after the conditioning,

b) Shrinkage, warpage, or other distortion of the enclosure material resulting in the exposure of live
parts as determined by contact with the accessibility probe illustrated in Figure 9.1, and
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c) Cracking or denting of the enclosure of the unit that would affect the function of any safety
controls or constructional features such as thermostats or strain relief, or result in the exposure of
moving parts increasing the risk of injury to persons.

58.2 Component parts such as knobs, windows, or inserts that become distorted as a result of the test
described in 58.3 may be removed if they interfere with the operation of the unit provided the removal of
parts does not result in the inability of the unit to comply with the enclosure requirements in 10.1.1 and the
accessibility of live parts requirements in 12.1.

58.3 Each of two previously untested units is to be tested. Each complete, unenergized unit is to be
placed in a full-draft circulating air oven for a period of 7 hours at a temperature of 10°C (18°F) above the
maximum operating temperature of the enclosure, measured at the hottest location on the inside of the
enclosure during the Temperature Test, Section 43, but not less than 70°C (158°F).

59 Drop Test

59.1 After bging tested as described in 59.2 and 59.3, a product shall comply‘with all of the|following:

a) There shall not be any visible damage to the enclosure of, the’ unit that would result in the
exposuire of live parts as determined by contact with the accessibility probe illustrated in Figure 9.1;

b) Thgre shall not be any cracking or denting of the enclosure of the unit that would affect the
functign of any safety controls or constructional features ‘such as thermostats, overload protective
devicds, waterseals, or strain relief, or result in the exposure of moving parts increasing the risk of
injury fo persons;

c¢) Thefre shall not be any damage to the enclosure of the unit that would result in an [ncrease in the
risk of electric shock as determined by -c@mpliance with the Dielectric Voltage-Withstand Test,
Sectioh 45.

59.2 Each of three complete, previously untested products is to be subjected to this test. Each unit is to
be dropped three consecutive times from'a height of 3 ft (0.92 m) to strike a flat hardwood|surface in the
positions most likely to produce adverse results. Each unit is to be oriented in such a mapner so that a
different surface of the enclosuretof the unit strikes the hardwood surface for each of the thrg¢e drops. If the
product is infended for outdeor/use, it is to be dropped onto a concrete surface. Any [amps may be
removed from] the unit before the test.

Exception: If the manufacturer so elects, fewer units may be tested in accordance with Figuye 59.1, where
each series cpnsists-of three drops of the unit. The overall performance is acceptable upor]i completion of
any one of the procedures represented in the figure. If a unit does not comply on its first peries of three
drops, the re
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Figure 59.1
Procedure for impact test
Series Sample Number
Num-—
ber 123 123 123 123
y y Y Y
1 ANN ANN ANN ANN
2 i N N i N N ﬁ N UAN
Arrows indicate sequence of test procedure
A — Acceptable results from drop
U — Unacceptable results from drop
N — No test necessary
SA1162
59.3 The hajdwood surface is to consist of a layer of nominal 1_ifich (25 mm) tongue-arjd-groove oak
flooring (actud] size 3/4 by 2-1/4 inch or 18 by 57 mm) mounted ontwo layers of nominal 3/4|inch (19 mm)
plywood. The gssembly is to rest on a concrete floor or an equivalent non-resilient floor during the test.
60 Impact Test
60.1 After bging tested as described in 60.2 and 60:3, a product shall comply with all of the following:
a) Thefe shall not be any visible damage to the enclosure of the unit that would result in the
exposUre of live parts as determined by contact with the accessibility probe illustrated|in Figure 9.1;
b) Thefe shall not be any cracking or denting of the enclosure of the unit that wquld affect the
functioh of any safety controls .or constructional features such as thermostats, overlgpad protective
deviceg, waterseals, or stfain relief, or result in the exposure of moving parts increading the risk of
injury tp persons;
c) There shall not-be‘any damage to the enclosure of the unit that would result in an ipcrease in the
risk of|electric-shock as determined by compliance with the Dielectric Voltage-Wjthstand Test,
Section 45.
60 2 Each 0{ three nrn\nnnel\/ ||nfncfnr~| hrnr’lllr\fe is-to hn ellhlnr\fnd toa elnnln |mp9r\f The Vnpact is to be

produced by dropplng or swinging a 2- |nch (50.8-mm) d|ameter steel sphere weighing 1.18 Ibs (0.535 kg)
from a height which will produce an impact of 5 ft-lbs (6.8 J). The unit is to be rigidly supported and the
impact is to be made normal to the most vulnerable spots on the unit enclosure that may be exposed to a
blow during intended use. The steel sphere is to strike a different surface of the unit for each impact. For
surfaces other than the top of an enclosure, either the unit is to be supported on the side and subjected to
the impact mentioned above, or the steel sphere is to be suspended by a cord and swung as a pendulum,
dropping through the vertical distance necessary to cause it to strike the surface with the specified impact.
Refer to Figure 60.1 with respect to the ball drop impact test or to Figure 60.2 for the ball pendulum impact
test.

Exception: If the manufacturer so elects, fewer than three units may be used for the tests in accordance
with Figure 59.1 wherein each series consists of one impact. The overall performance is acceptable upon
completion of any one of the procedures represented in the figure. If a unit does not comply on its first
series of three drops, the results of the test are unacceptable.
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Figure 60.1
Ball drop impact test
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Figure 60.2

Ball pendulum impact test
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erence to Figure 60.1 and Figure 60.2, the "H" designation represents the ve

hen the string is in the vertical position. The supporting surface for the ball drg
d in 59.3. The supperting surface for the pendulum impact is to consist of any
Lirface for the pendulum impact is to consist of 3/4 inch (19 mm) plywood over
an equivalent nonresilient backing surface may be used.

the following after being tested as described in 61.2:

on{o the Impact Test, Section 60, a product intended for outdoor use shall corn

rtical distance

st travel to produce the desired impact. For the pendulum impact, the spherg¢ is to contact

p impact is to
rigid surface.
b rigid surface

hply with all of

a) There shall not be any visible damage to the enclosure of the unit that would result in the
exposure of live parts as determined by contact with the accessibility probe illustrated in Figure 9.1;

b) There shall not be any cracking or denting of the enclosure of the unit that would affect the
function of any safety controls or constructional features such as thermostats, overload protective
devices, waterseals, or strain relief, or result in the exposure of moving parts capable of causing
injury to persons;

c) There shall not be any damage to the enclosure that would result in the increase of the risk of
electric shock as determined by compliance with the Dielectric Voltage-Withstand Test, Section 45.

61.2 Each of three previously untested products is to be cooled to a temperature of -35.0 £2.0°C (-31.0
+3.6°F) and maintained at this temperature for a period of 3 hours. Within 30 seconds of removal from the

chamber the u

nits are to be subjected to the Impact Test, Section 60.
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62 Resistance to Crushing Test

62.1 After being tested as described in 62.2, a product shall comply with each of the followi

ng:

a) There shall not be any visible damage to the enclosure of the unit that would result in the
exposure of live parts as determined by contact with the accessibility probe illustrated in Figure 9.1;

b) There shall not be any cracking or denting of the enclosure of the unit that would affect the
function of any safety controls or constructional features such as thermostats, overload protective
devices, waterseals, or strain relief, or result in the exposure of moving parts increasing the risk of

injury to persons;

c) The
risk of electric shock as determined by compliance with the Dielectric Voltage:V\
Sectioh 45.

Exception: A glirect plug-in unit which complies with the applicable requirements described in
and 34, need ot be subjected to this test.

62.2 Each of two previously untested units is to be subjected to a steady crushing force of
for one minutg. The unit is to be mounted between two parallel, flat,/maple blocks, each no
inch (12.7 mm) thick. One block is to contain slots into which the®lades of the unit, if prov
fully inserted.|The crushing force is to be applied gradually in a direction normal to the moun

63.1 A product which employs an enclosure or partef an enclosure which is held together
to be subjected to this test. After the conditioning.described in 63.2, there shall not be bre
adhesive to the extent that parts of the product.can be readily separated.
63.2 A prodjct is to be placed in a cireulating-air oven for a period of fourteen days at a {
90 £1.0°C (1P4 £1.8°F) or 10°C (18°F) above the maximum operating temperature of
whichever is higher. After removal, ffrom the oven, the product is to be placed in a humidity
has been adjjisted for 88 5 percent humidity at 32.0 £2.0°C (89.6 £3.6°F) for 7 days. Upor
the chamber, the product is te-be’‘examined to determine compliance with 63.1.
PRODUCTS EMPLOYING OVERCURRENT PROTECTIVE DEVICES

64 General

ncrease in the
ithstand Test,

Sections 18A

75 Ibs (334 N)
t less than 1/2
ded, are to be
ing surface.

by adhesive is
akdown of the

emperature of
he enclosure,
chamber that
removal from

64.1 A product or wiring device employing an overcurrent protective device shall co
applicable requirements in Sections 65 — 69.

mply with the

Exception: An in-line fuseholder with insulation-piercing terminals shall instead comply with the

requirements for In-Line Fuseholders with Insulation-Piercing Terminals for Seaso
Supplement SC.

65 Calibration Test

65.1
seasonal lighting product shall open:

a) Within 60 minutes when carrying 135 percent of its rated current, and

b) Within 2 minutes when carrying 200 percent of its rated current.

nal Products,

When tested in its holder as described in 65.2, an overcurrent protective device employed in a
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65.2 Each of six representative overcurrent protective devices is to be subjected to this test. One device
in its holder is to be connected in series with a 120 V ac, 60 Hz supply source, a variable resistor, and an
ammeter. A switch is to be placed across the overcurrent protective device to short it out of the circuit while
the resistor is adjusted to supply a test current equal to 135 percent of the device's rating. The switch is
then to be opened and the test current is to be monitored for 60 minutes or until the device opens, causing
the current to stop flowing. The test is to be repeated on 2 of the 5 remaining devices. The test is then to
be repeated on the three remaining devices at a current equal to 200 percent of the device's rating, for 2

minutes or until the device opens.
66 Fault Current Test

66.1

When an overcurrent protective device and holder employed in a seasonal lighting product is tested

as described ih 66.2, there shall not be ignition of cotton.

66.2 Each of six representative fuse assemblies is to be subjected to this test. A 120V ac,
source is to be connected in series with a calibrated circuit and a 20 A time-delay fuse. 1
circuit is to bg adjusted to supply a test current of 200 A at a power factor 6f0.75 to 0.8
assembly undgr test or the time-delay fuse in the circuit. One fuse is to be inserted into

connected in geries with the supply source, the calibrated circuit, and the fuse. Cotton is
around the agsembly. If the fuse is located within an attachment plug-er current tap, the
device are to hpe inserted into a receptacle and cotton is to be placed\around the body of the
contact with its face. The circuit is to be energized and the test-gurrent is to be monitored
opens, causing the current to stop flowing. The test is to be repeated on 2 of the 5 remainin

60 Hz supply
[he calibrated
0 without the
ts holder and
to be placed
blades of the
device, not in
until the fuse
g assemblies.

The test is theh to be repeated at a current of 1000 A on the three remaining assemblies.
67 Fuseholder Temperature Test
67.1 When

attachment pl
following:

sted as described in this section,*the temperature rise of an in-line fuseholder or an
Lig, power inlet, current tap, ar(product incorporating a fuseholder shall ngt exceed the

a) 85°¢ (153°F) on the fuse clips;

b) 30°C (54°F) at the wiring:terminals or cord connections;

c) The ed ambient of

25°C (]

relative thermal-index of the surrounding insulating material, minus an assum
[7°F); and

d) 60°¢ (108°E)0on any exposed exterior surface.

67.2 Thete be conducted

with a live fuse.

isto he conducted on a set of six prp\/imlely untested devices. The test is to

Exception: If the live fuse opens at the rated fuse current, in the fuseholder to be tested, twice before
temperatures are stabilized as indicated in 67.6, a dummy fuse may be employed for temperature testing
in accordance with 67.8 and 67.9. The dummy fuse is to be made from a copper tube, identical to the
length of the live fuse and diameter of the contact area of the live fuse.

67.3 The devices are to be wired in a series circuit with the blades of the attachment plug, power inlet, or
current tap connected by the shortest possible length of solid copper wire soldered across the blades. For
an attachment plug or current tap intended for use with flexible cord, each connection to the fuseholder
being tested is to be made by means of a 6 inch (150 mm) or shorter length of the appropriate type of
flexible cord that has an ampacity at least equal to that of the device. For a male inlet, Type RH or Type
TW lead-in wires no more than 6 inches (150 mm) long are to be connected to the wiring terminals. Wire of
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the intended ampacity is to be used regardless of the size of the cord which is intended to be used with the
device.

67.4 Temperatures are to be measured by means of thermocouples attached to the fuse clips, the
insulating material of the device body in proximity to the fuseholder, and the wiring terminals or cord
connections and the exterior exposed surfaces.

Exception: If the wiring terminals or cord connections are not accessible for mounting thermocouples, the
thermocouples are to be attached to the blades as close as possible to the face of the device.

67.5 The thermocouples are to consist of 28 — 32 AWG (0.08 — 0.032 mm?) iron and constantan wires. It
is a common practice to employ thermocouples consisting of 30 AWG (0.05 mm?) iron and constantan

wires with a|potentiometer type of indicating instrument. This equipment will be use
measuremeni of temperature is necessary.

67.6 The dgvice is to be connected to a supply circuit of 120 V and a frequengy©f 60 Hz
then to be operated continuously for a minimum of 3 hours, under representative int
conditions that are likely to produce the highest temperature, until constant.temperature
Constant temperatures are considered to exist when three consecutive~readings, taken
intervals, are [within 1°C (1.8°F) of each other and indicate no further fisé above the chang
temperature.

67.7 Each device is to be tested with the rated fuse intended for use with the devicg
subjected to
fuse is to be 3 A for a 22 AWG (0.32 mm?) wire connectidf’ and 5 A for 20 or 18 AWG (0.5
wire connectipn. If the device is rated for multiple ranges-of wire, it is to be tested at each cu
the corresponding wire sizes. A current tap shall haye 15 A of test current through the femal
blades in add|tion to the test current in the fuse cifcuit specified above.

67.8 If the test is to be conducted with aidummy fuse in accordance with the Exception
device is to be subjected to a test curréntequal to the intended maximum ampere rating

H if a referee

The device is
ended service
5 are attained.
at 15 minute
jes in ambient

installed and

test current equal to the maximum fuse ampere rating. The intended ampere rating of the

 or 0.82 mm?)
rrent level with
e contacts and

to 67.2, each
f the intended

fuse. The corfelation testing described-in 67.9 is to be performed on the dummy fuse and the live fuse to

determine thg temperature correction factor. To represent the heating of a live fuse, the corr
to be added |to the recorded (temperature rise on the wiring terminals, cord connection
insulating matferials, conductors, fuse clips, and exterior surfaces.

67.9 The dummy fuse‘and live fuse are to be tested in the fuseholder under identical cond

bction factor is
5, surrounding

itions. In order

to allow the |ive fuse-to reach temperature stabilization without opening in the fuseholder, it may be

necessary to| remove the fuse cover, provide ventilation openings in the fuseholder,

or both. Any

modifications|are’ also to be made to the dummy fuseholder. The difference in measured

temperatures

between the live fuse and the dummy fuse is the temperature correction factor.
68 Fuseholder Crush Test

68.1 As a result of the test described in 68.2, there shall not be any cracking of the

fuseholder or

exposure of live parts as determined by contact with the accessibility probe illustrated in Figure 9.1.

Exception: A fuse incorporated in an attachment plug or current tap need not comply with this requirement.

68.2 Each of three fuseholders is to be tested. Each fuse is to be removed from each fuseholder. The
fuseholder is then to be placed between two flat surfaces parallel to each other and parallel to the major
axis of the holder. A force of 16 Ibs (71.2 N) is to be applied perpendicular to the major axis of the holder
and to the plane of the flat surfaces for 1 minute. For holders with open ends for fuse insertion, the force is
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to be applied over a distance of 0.20 inch (5.1 mm) as measured from the open end of the holder. See

Figure 68.1.

0.20 INCH

Figure 68.1

Crush test on open-end fuseholder

F=16 LB F

l (71.2N)

(

51 mm)

e R

FAQ
PLA
OF

SA1824

69 Fusehold
69.1 Whens
the cover may

similar device,

PRODUCTS E

E TO BE IN SAME
NE AS OPEN END

i

HOLDER

er Cover Test

OPE
OF

ubjected to a force-of 8 Ibs (36 N) applied for 1 minute to an open cover in any
be removed, the open cover of a fuseholder, fused attachment plug, or g
shall not detach from the body of the device. One fuseholder is to be tested.

MPLOYING CORD-CONNECTED WIRING DEVICES OR POWER INLETS

N END
HOLDER

direction that
urrent tap, or

70 General

70.1 In addition to the applicable requirements contained elsewhere in this Standard, a product
employing a cord-connected wiring device, such as an attachment plug or cord connector, or a power inlet
shall also comply with the applicable requirements in Sections 71 — 76, in the order presented unless
otherwise indicated.

71 Strain Relief Test

71.1  The connection of a pair of wires or the conductors of a cord to an attachment plug, a current tap, or
a cord connector by a means other than binding-screw terminals shall, except as provided in the Strain
Relief Test, Section 46, withstand the straight pull described in 71.2. As a result of the test:

a) Neither conductor of the pair shall become detached from the terminal to which it is connected,
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b) There shall not be exposure of live parts as determined by contact with the probe illustrated in
Figure 9.1,

c) There shall not be any breakage of the cord, and

d) The leads shall not be displaced more than 1/16 inch (1.6 mm) from the point of entry into the
device.

71.2 One device is to be securely supported, such as by the blades in the case of an attachment plug or
current tap, and the cord or pair of wires is to be subjected to a straight pull of 30 Ibs (133 N) for an
assembly with 18 AWG (0.82 mm?) or larger conductors and 20 Ibs (89 N) if the conductors are smaller
than 18 AWG. The pull is to be applied by suspending a weight from the cord or wires in a direction normal

a period of 1

minute.
72 Reliabili

721 If the

attachment pl
device, each
conductor is

AWG. The pu
test, the cond
device. The td

73 Security]

73.1 The bl
conductors of
parallel bladg
minutes witho
neither blade

removal of the weight.

73.2 One dsg
a horizontal s
enough for th
each blade in

rororerertt

ty of Conductor Connections Test

conductors of the flexible cord or wire are assembled to the blades or ¢
ug, a current tap, or a cord connector prior to the assembly.of the blades or
connection shall withstand for 1 minute, without breaking, a pull of 20 Ibs
8 AWG (0.82 mm?) or larger and a pull of 8 Ibs (36 N) if the conductor is s
Il is to be applied in a direction normal to the plane.©f the cord-entry hole. As
uctors shall not be displaced more than 1/16 inch{1.6 mm) from the point o
st is to be conducted prior to the assembly of the blades or contacts in the dev

of Blades Test

bdes of a wiring device, if they arenot rigidly fixed prior to their being con
the cord, or the blades of a power inlet shall be subjected to this test. Each
s tested together, shall be capable of withstanding a straight pull of 20 Ib
ut loosening. For a device of monrigid construction, where soft, molded materiz
shall become displaced more than 3/32 inch (2.4 mm) when measured 2

vice is to be tested. The device is to be wired in the intended manner and ther
teel plate with.the blades projecting downward through a hole having a diam
e blades t0.pass through. The 20 Ib (89 N) pull is to be applied by supporting
succession, and then by the two blades tested together.

74 Security]

ontacts of an
contacts in the
(89 N) if the
maller than 18
a result of the
entry into the
ce.

nected to the
blade, and the
5 (89 N) for 2
| is employed,
minutes after

supported on
eter just large
a weight from

of Input Contacts Test

741

As a result of the tests described in 74.2 and 74.3, the blades of a power inlet shall not loosen to a

degree such that the power inlet does not comply with the requirements in Spacings, Section 16. After
completion of the test, the power inlet shall also comply with the Dielectric Voltage-Withstand Test, Section
45.

74.2 A power inlet is to be rigidly supported in the blades-up position. Each blade, in turn, is to be
individually subjected to a force of 30 Ibs (133 N) applied gradually along the longitudinal axis of the blade
in a direction towards the face of the unit, for 1 minute.

74.3 The same power inlet is to be again positioned as described in 74.2. Both blades are then to be
subjected, in combination, to a single applied force of 40 Ibs (178 N) for 1 minute.
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75 Security of Insulation Test

75.1 Cord and wires employed in a seasonal lighting product shall be secured within the attachment
plug, current tap, or cord connector such that the conductor insulation does not slip away from the terminal
connections. Unless a knot in the cord or wires inside the plug or other equivalent positive means provides
security for the conductor insulation, the assembly shall be capable of withstanding the pull described in
75.2 without detachment of the insulation from the holding means within the device, or baring of the
conductors at the entry to the device.

75.2 One device is to be wired as intended with at least a 6-inch (152-mm) length of flexible cord or
wires. The insulation on each conductor of the cord or wires is to be slit, parallel to the conductor, for a
short distance at a point approximately 1 inch (25.4 mm) from its entry into the device, and all strands of

the conductor
by its blades,

for conductors
pull is to be ap

76 Accessik

76.1 When ¢
76.2 shall not
connector. If th
power inlet rer

76.2 The tes
not less than 1

76.3 The prg
is not provideq
Attachment Pl
the power inlg
necessary to

The test probe
of the power

contacts of th
instrument. Th

PRODUCTS E

and the separator (if any) are to be severed at the slit portion. With the device
h direct pull of 15 Ibs (67 N) for 20 AWG (0.52 mm?) or larger conductors(and
smaller than 20 AWG is to be applied for 2 minutes at the free end of the-cord
plied in a direction normal to the plane of the cord-entry hole.

ility Test

product employing a power inlet is tested as described in)76.3, the test prob
contact any blade of the power inlet while the inlet-is{conductively connectg
e power inlet is removable without the use of a toal))then the test is to be cond
noved from the product.

t probe is to be made of 0.06 inch (1.5 mm)thick metal that is 1.38 inches (35
.38 inches long.

duct is to be tested with the detachable power-supply cord supplied with the

Lgs and Receptacles, UL 498;~The cord connector is to be inserted as far as
t blades. The cord conpéctor is then to be withdrawn not more than the di
bermit the test probe to be inserted between the power inlet body and the cq
is to be inserted withra maximum force of 4 Ibs (17.8 N), until the probe contz
inlet. While the probe is in contact with the blade, the electrical continuity
e cord connector and the test probe is to be determined by an ohmme
e test is then.to'be repeated for the other blade of the power inlet.

MPLOYING SERIES-CONNECTED LAMPHOLDERS

77 General

securely held
10 Ibs (45 N)
or wires. The

b described in
d to the cord
ucted with the

mm) wide and

roduct. If one

, the cord connector used in this-fest is to comply with the requirements in th¢ Standard for

possible onto
stance that is
rd connector.
cts one blade
between the
ter or similar

77.1 In addition to the applicable requirements contained elsewhere in this standard, a product
employing series-connected lampholders shall comply with the requirements in Sections 78 — 84 in the
order presented unless otherwise indicated.

78 Oven Test

78.1 As aresult of the test described in 78.2, there shall not be exposure of live parts in a lampholder of
polymeric composition other than phenolic or urea, as determined by contact with the accessibility probe
illustrated in Figure 9.1.

78.2 Each of twelve lampholders, with unenergized lamps installed, is to be suspended by their leads in
a circulating-air oven maintained at a uniform temperature of 120.0 £1.0°C (248.0 +1.8°F). Twelve
additional lampholders, with unenergized lamps installed, are to be placed on their sides in the oven on a
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flat surface. The lampholders are to be removed from the oven after 2 hours of heating, and allowed to
cool to room temperature. Each lampholder is then to be examined for exposure of live parts.

79 Lampho
79.1

79.1.1

Ider Strain Relief Tests

Lead pull test

by 79.1.2 or 79.1.3, when tested as described in 79.1.4.

The strain relief means provided for the lampholder leads shall perform acceptably as determined

79.1.2 For 20 AWG (0.52 mm?) or larger conductors, the strain relief shall be considered acceptable if:

a) The

b) No

c) No
79.1.3 Foro
if:

a) The
b) No

c) No

79.1.4 Each
free, a pull is
increased un
lampholder b
maximum of

smaller than 3
or lampholder

average of the recorded pull values is at least 27 Ibf (120 N),
ampholder or connection sustained damage at less than 24 Ibf (107 N);-and

portion of the conductor becomes exposed outside the lampholder body.

onductors smaller than 20 AWG (0.52 mm?), the strain relief.shall be conside

average of the recorded pull values is at least 9 Ibf (40)N),
ampholder or connection sustained damage at less than 8 Ibf (36 N), and

portion of the conductor becomes exposedeutside the lampholder body.

to be applied to the leads as illustrated in Figure 79.1. Starting at zero, th
formly at a rate of approximately’12 Ibf/min (53 N/min) until one of the conn
pdy is broken. This pulling force is to be recorded. The pulling force is to be
B0 Ibs (133 N) for 20 AWG(0.52 mm?) or larger conductors, or 10 Ibf (45 N)
0 AWG. These maximumrforces are to be recorded if there is no damage to th
body. Breakage of the wire on an individual lampholder is to be disregarded.

Figure 79.1
Application of pull

ed acceptable

of eight previously untested lampholders in the product is to be tested. With the lampholder

e pull is to be
ections or the
ncreased to a
for conductors
e connections

)

(
N 7

FIXED

/

LLLL LL Z

S

A1902A

FORCE
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79.2 Secureness of leads test

79.2.1
acceptable if:

a) There is no damage to the lead connection,

b) There is no breakage of the conductor,

c)Nop

ortion of the conductor becomes exposed outside the lampholder body, and

When tested as described in 79.2.2, the securing means of a lampholder shall be considered

d) The leads are not displaced more than 1/16 (1.6 mm) from the point of entry into the lampholder

body.

79.2.2 Each

be securely h¢ld in a manner that does not additionally support the conductor connection.

(36 N) for a 2(
to be applied g

80 Securengss of Lampholder Contacts Test

80.1 Asare
than 1/32 inch

80.2 Each of
tending to cad
temperature.

80.3 Each o
described in §|
to be applied
entry into the
accomplished

Exception: If
securing the d
from the lamp
from the lamp

of three previously untested lampholders is to be subjected to this test. Thela

AWG (0.52 mm?) cord or a pull of 20 Ibs (89 N) for an 18 AWG (0.82-mm?) or
radually to each conductor individually and maintained for 1 minute.

sult of the test described in 80.2 and 80.3, a lampholder-contact shall not be d
(0.8 mm).

six previously untested lampholders is to be Operated for a period of 7 hour
se the greatest heating of the lampholder_ The lampholders are then to be c

six lampholders in the as-received condition and each of six lampholders o
D.2 is to be tested. After removing the lamps from the lampholders, a force of 2
or one minute to the individual wire or cord, 1/8 +1/32 inch (3.2 £0.8 mm) frq
ampholder body, in a direction tending to force the contacts out of the body.
through the use of a test jig as illustrated in Figure 80.1.

h knot in the conductors is provided outside the body of the lampholder a
pntacts, reduging the likelihood of the attachment of the clamping device 1/8
holder body,\the clamp is to be secured immediately adjacent to the knot on
nolder.

mpholder is to
A pull of 8 Ibs
larger cord is

splaced more

5 in a position
boled to room

onditioned as
Ibs (8.9 N) is
m its point of
This may be

5 @ means of
nch (3.2 mm)
he side away
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Figure 80.1

Test jig for secureness of lampholder contacts

12 INCHES (305 mm)

/ SEE DETAIL "A”

/ HINGE PIN

1.1
§ + 35 INCH
(3.2 £ 0.8 mm)

_ i

ARM WEIGHTED SO AS TO RESULT IN
2 POUND (8.9 NEWTONS) FORCE BEING
APPLIED TO THE LEAD

1 i
1§ INCHES
(38.1 mm)
4

SHIM OR BLOCK TO RAISE LAMPHOLDER SO
LEVER ARM IS IN HORIZONTAL POSITION
WHEN FORCE IS FIRST APPLIED

LAMRHOLDER

(1.6 mm)
DETAIL

CUT IN ARM TO FACILITATE CLAMPING
OF LAMPHOLDER LEAD

SB1463—1

81 Lampho]der Millivolt Drop Test

81.1 When fested as described in 81.2;.the drop in potential between the input leads of t
through the lamp-base contacts of a product employing series-connected push-in or midg
screw base Igmps, shall not be greater than 200 mV while a current equal to 135 percent

the overcurrept protective device\is flowing.

he lampholder
et or miniature
bf the rating of

81.2 Onela
in lampholder
screw lamphd
base. In both
to be assemhb

mpholder isito be fitted with a modified lamp base of the intended size and tyg

the lamp<base is to be modified by removing the envelope and leads from t
Ider, the-tamp base is to be modified by removing the envelope and electrical
cases, a short length of not more than 1 inch (25 mm) of 30 AWG (0.05 mm?)

e. For a push-
e base. For a
parts from the
copper wire is

led-to the lamp base to replace the removed parts. The lampholder assembl

is then to be

connected in series with an ammeter and a variable resistor across any convenient dc supply. The voltage
drop is to be measured between the lampholder leads within 1/2 inch (12.7 mm) of the point of entry into
the lampholder body.

82 Rope Strength Test

82.1 A non-current carrying polymeric supporting rope which is intended to be twisted with single
conductor CXTW wire as described in Exception No. 4(a) of 13.2.4 shall be tested as described in 82.3
and 82.4. The average and minimum as-received breakage pull values of the representative polymeric
supporting ropes shall be greater than 28 and 23 Ibs (125 and 102 N) respectively, and the average
breakage pull value after oven conditioning shall be greater than 60 percent of the as-received value. Prior
to testing the representative polymeric supporting ropes shall be separated from the single conductor
CXTW wire used in the lighting string.
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82.2 A construction as described in Exception 4(b) or Exception 5 of 13.2.4 shall be tested as described
in 82.3 and 82.4. The average and minimum as-received breakage pull values of the representative
polymeric supporting ropes shall be greater than 56 and 46 Ibs (249 and 204 N) respectively, and the
average breakage pull value after oven conditioning shall be greater than 60 percent of the as- received
value.

82.3 Each of three as-received representative polymeric supporting ropes is to be conditioned in an air-
circulating oven for 168 hours maintained at a uniform temperature of 100.0 +1.0°C (212.0 +1.8°F). After
being removed from the oven, the representative polymeric supporting ropes are to be allowed to cool to
room temperature and tested as described in 82.4.

82.4 Each of three as-received and three conditioned representative polymeric supporting ropes are to
be tested. Opposing forces spaced 1 inch apart are to be applied to the rope. Starting at zelo, the force is
to be increased uniformly at a rate of approximately 12 Ibf/min (53 N/min) until the ropefbreaks. The force
at which the rgpe breaks is to be recorded.

83 Crush Test
83.1 A lampholder shall comply with the Fuseholder Crush Test, Section 68; when tested without a lamp.
84 Cascade|Lamp Burnout Simulation Test

84.1 The tegt described in 84.2 and 84.3 is intended to simulate the maximum lamp temperatures that
may be attaijned as a result of lamp-filament burnouts."in products employing series-connected
lampholders with push-in or midget or miniature screw=base lamps having internal shunts. |As a result of
the test, there shall not be:

a) Ignitjon of the lampholder or any decorative features of the product,

b) Meltjng or distortion of the lamphelder that would result in an increase in the risk of felectric shock
as detgrmined by compliance with-the Dielectric Voltage-Withstand Test, Section 45,

c) Exposure of live parts either. in the lamp assembly under test or in the unenergiz¢d lampholder
resting| on the energized:lampholder as determined by contact with the accegsibility probe
illustrated in Figure 9.%; or

d) Glowing, charring;*or flaming of the cotton or cheesecloth specified in 84.2 (f) and (g).

84.2 The tes} is toshbe conducted on a previously untested product in the following order:

a) The lharmal current of the series-cannected Iamlncl with no flnching Iampcl is ta be determined at

120 V ac.

b) During the determination in (a), the hottest running lamps are to be determined by probing with a
thermocouple with any decorative parts in place, if provided.

c) The three hottest lamps are to be selected.

d) With any separable decorative parts removed, a single lampholder is to be connected in series
with the overcurrent protective devices provided with the product as indicated in Figure 84.1.

e) One of the lamps selected in (c) is to be inserted into the lampholder.

f) The lampholder and lamp combination is to be positioned horizontally on a supporting surface
covered with cotton and then rotated such that the point at which the filament is closest to the bulb
envelope is uppermost.
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g) A second unenergized lampholder without a lamp is to be rested on the lamp described in (f) so
that the outer surface of the unenergized lampholder body adjacent to its internal electrical contact
area is touching the lamp envelope as close as possible to the lamp filament. A single layer of
cheesecloth is to be draped loosely over the entire assembly. If nonremovable decorative parts are
present, the lamp assemblies are to be positioned for maximum transfer of heat between the
energized filament and the nonenergized lampholder electrical contact area. Relative position of
the lampholders is to be maintained throughout (h) — (j).

h) With the rheostat at its maximum resistance setting, the circuit is to be energized. The current is
to be increased to the value determined in (a), and maintained for 5 minutes £20 seconds. The
current is then to be increased to 1.25 times the current determined in (a) and maintained for 3 — 4
minutes.

i) The|current is then to be increased in steps equal to 5 percent of the previous |[value and the
current maintained at each increased value for 3 — 4 minutes. This process is te_be gontinued until
either the lamp filament or overcurrent protective device clears the circuit. If'during pny step there
is a discernible physical change in any polymeric material, operation is 10 be continued at that

current for an additional 1 — 2 minutes before continuing to the next step:

j) Follgwing (i), if the lamp filament opens and the lamp shunt and.overcurrent profective devices
are still operational, the current is to be increased in successive)steps equal to 10 [percent of the
overcyrrent protective device rating, and the current maintainéd at each increased yalue for 3 — 4
minutgs. If after any increase there is any discernible physical change in any polymeric material,
operatjon is to be continued at that current for an additional 5 — 6 minutes before continuing to the
next sfep. In order to save time, it is acceptable to emit the lower-current steps, whijch begin after
the filgment opens, as long as three consecutive steps are passed through just prior|to the clearing
of the gircuit by the lamp shunt or overcurrent pretective device.

k) Foll are then to be

separs

bwing step (j), the assembly is to be allowed to cool for at least 1 minute. Parts
ted for examination.

Exception No
it shall insteaq

Exception No
Burnout Sim{
internal shunt

1: If a decorative outfit employs a lampholder which is fixed in place, such a
| comply with 84.3.

2: A lighting string-employing electronic circuits need not comply with the (
lation Test, Section 84, if it is determined that the electronic circuit opera

5 a candle set,

Lascade Lamp
es before the



https://ulnorm.com/api/?name=UL 588 2024.pdf

106 UL 588 DECEMBER 5, 2024
Figure 84.1
Cascade lamp burnout simulation circuit
PRODUCT OVERCURRENT
RHEOSTAT PROTECTIVE DEVICES
A
&)
2OV LAMP ASSEMBLY
‘ UNDER TEST
-4
SA1822A

84.3 The test described in 84.2 is to be repeated with any decorative parts provided in pla

the second un

bnergized lamp described in 84.2(g) is to be omitted:

PRODUCTS RROVIDED WITH SELF-SHORTING CONTACTS

85 Cascading Lamp Temperature Test

85.1 Asare

shall not exceg¢d 90 °C prior to the fuse opening.

85.2 The tes} is to be conducted on apreviously untested product in the following order:

a) The

b) The

tests described in 842 (a) — (c).

lampholder asseimbly combination consisting of each supplementary protect

lamp wlith shunt are te be connected in series with the overcurrent protective devices
the product and €ennected in the circuit as indicated in Figure 84.1.

c) Eac
positio

:l: lamp-and lampholder assembly combination is to be tested in the base-up

ce except that

sult of the test outlined in 85.2, the-maximum measured temperature on the lamp envelope

br and regular
provided with

ilament-down

d) With the rheostat at its maximum resistance setting, the circuit is to be energized. The current is
to be increased in successive steps equal to the value determined in (a), and maintained for 5
minutes for each step until the circuit is to be opened by supplementary protector, lamp shunt, or
overcurrent protective device.

e) The envelope temperature is to be measured by thermocouple as described in 43.3.

86 Cycling Test

86.1 After being subjected to the test described in 86.2, the lampholder shall comply with the
requirements for the Lampholder Millivolt Drop Test, Section 81.

86.2 Each of six previously untested lampholders with self-shorting contacts is to be subjected to this
test. The lampholder is to be cooled to a temperature of -20 £2°C and maintained at this temperature for a
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period of 3 hours. After removal from the chamber, the lamp/base assembly is to be withdrawn and
inserted into the lampholder husk loaded with the rated lamp current for 25 cycles. Each of the same six
samples is then heated in a circulating-air oven maintained at a uniform temperature of 90 +2 °C for a
period of 3 hours. After removal from the oven, and the lamp/base assembly is to be withdrawn and
inserted into the lampholder and loaded with the rated lamp current for 25 cycles. The above steps are to
be repeated for 10 times (cycles).

87 Input Test

87.1 For products intended to meet the Exception described in 131.8 when tested in accordance with
87.2, the total current of the series-connected lighting string shall not be more than the maximum current
rating of the string.

87.2 The strling shall be connected to a 120 Vac, 60 Hz source of supply and operated|as|intended. The

input current
of the string s

PRODUCTS INTENDED FOR OUTDOOR USE

88 General

88.1 In addi
outdoor use {
otherwise ind
Mold Stress H
the Cold Impa
before the pr
Section 91.

89 Rain Tesgt

89.1 When
shall not pern

Exception: W
fitting, or fusé
being tested 4§

89.2 For all

bhall be recorded. The lamps in the string are to be removed one at a time. Th
nall be recorded after each lamp is removed.

lion to any other applicable requirements containéd in this Standard, a produ
hall also comply with the requirements in Sections 89 — 94, in the order pre
cated. If the product intended for outdoor use employs a polymeric enclosure,
Relief Test, Section 58, the Drop Test, Segtion 59, performed using a concret
ct Test, Section 61, and the Resistance\to’Crushing Test, Section 62, shall al

ested as described ,in*89.2 — 89.5, the construction of a product intended fq
it the entrance of water into the interior space of the enclosure.

ater is permitted to enter the interior of a lampholder, attachment plug, cu
holder employed in the product, provided the device complies with 89.5 (a
s described in 89.2 — 89.4.

proddcts employing polymeric enclosures, each of four unenergized units is

e input current

ct intended for
sented unless
the Enclosure
b surface, and
be performed

bduct is subjected to the Rain Test,cSection 89, and the Standing Water Impmersion Test,

r outdoor use

rrent tap, load
and (b), after

to be tested.

One unit is to

“rave been previousty subjected to the Enclosure Motd-StressRetief TestS

ection 58, one

unit is to have been previously subjected to the Drop Test, Section 59, one unit is to have been previously
subjected to the Cold Impact Test, Section 61, and one unit is to have been previously subjected to the
Resistance to Crushing Test, Section 62. Each unit is to be mounted as specified in the manufacturer's
instructions. The unit is to be subjected for one hour to a downward spray of water applied at an angle of
45 degrees to the vertical, in the direction or directions most likely to cause water to enter the unit.

Exception: Series-connected lighting strings shall be subjected to the rain test described in Section 90.

89.3 The water-spray apparatus is to consist of three spray heads mounted as shown in Figure 89.1. The
spray heads are to be constructed in accordance with Figure 89.2. The unit is to be positioned in the focal
area of the three spray heads such that the greatest quantity of water is likely to enter the unit. If more than
one position is likely to cause the entrance of water into the unit, all likely positions are to be tested. The
water pressure at each spray head is to be maintained at 5 Ib/in? (34.5 kPa).
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Figure 89.1
Rain-test spray-head piping

PLAN VIEW
| -l A -]
~ T |
k/ A \
A /L.év SEE DETAIL OF SPRAY HEADS 21
AR TN /N Y I
P NN /g N S
1 \ \\ / | \ L 1 \
/ \ // . \\ I \
1 \ 1 U \
SEE DETAIL ‘A’ WATER PRESSURE GAGE

~fot

EACH SPRAY HEAD

FOR EACH SPRAY HEAD PIEZOMETER ASSEMBLY

c_ R
N
\- CONTROL VALVE FOR

SIDE VIEW
ocaL pomt — N\

DETAIL A’

RT101B
Item Inch mm
A 28 710
B 55 1400
Cc 2-1/4 55
D 9 230
E 3 75
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Figure 89.2
Spray head

ASSEMBLY 2

H (DRILL

45° COUNTERSINK -

S (DEEP) “ SPACE 120

U (DRILL THRU

3 —'SQUARE SECTION SLOTS — W WIDE x G DEEP — SPACE 120°

¥

(MAX.) | A

|

THRU)

THREAD —
ANSI/ASME B1.20.1

T (DRILL THRU)

R (DRLL TO DEPTH
" REQUIRED FOR THROAT)

jg—

<V (HEX. OR ROUND
BAR STOCK)

60°“HELIX — LEADING EDGES TANGENT TO RADIAL HOLES

ltem mm inch ltem mm inch
A 310 1-7/32 N 0.80 1/32
B 11.0 7/16 P 14.61 975
C 14.0 9/16 14.63 576
D 1468  .578 Q 11.51 453
14 73 580 11 53 454
E 0.40 1/64 R 6.35 1/4
F c c S 0.80 1/32_
G 1.52 .06 T 2.80  (No. 35)
H 50  (No.9)P u 250  (No. 40)°
J 18.3  23/32 v 16.0 5/8
K 3.97 5/32 W 1.52 0.06
L 6.35 1/4
M 238 3/32

d Nylon Rain—Test Spray Heads are available from
Underwriters Laboratories

P ANSI B94.11M Drill Size
C Optional — To serve as a wrench grip.

RT100F
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89.4 The testis to be conducted using water with a resistivity of 2000 ohms-cm. The water resistivity is to
be obtained by the addition of sodium chloride (common table salt) to distilled water or tap water. The
water temperature is to be 20 — 40°C (68 — 104°F).

89.5 Within five minutes after the completion of the test, the unit shall be maintained in the same
orientation as during the application of the rain and also comply with all of the following in the order

presented:

a) The Leakage Current Test, Section 40,

b) The Dielectric Voltage-Withstand Test, Section 45 with the dielectric trip current set for a
maximum of 150 mA, and

c) A vis

Excepf]
load fiti

90 Rain Tes

90.1
the tests desc

90.2 Three t
shall be secuy
insulated dev
lampholder as
in Figure 90.1
secured so th
assembly is to
of water applig
water to enter

The lampholders of a series-connected lighting string intended,for-outdoor use shall b

ual inspection to determine that water has not entered the interior space of the

fon: Water is permitted to enter the interior of a lampholder, attachment plug
ing, or fuseholder employed in the product, provided the device complies with

For Series-Connected Lighting Strings

ibed in 90.2 - 90.5.

Wwo-lead lampholders and one three-lead lampholder of a series-connected
red to the mandrel described in 90.3 using-insulated wire positioning d€
ces shall be placed so that the lampholdér is secured as close to the wi
possible. The lampholders shall be oriented in the 3, 6, and 12 o’clock positi
with the three-lead lampholder at the6 O’clock position. The remaining lamph
bt it is parallel to the mandrel with-the wire exit as close to the mandrel as
be subjected to the simulated rain test described in 89.2 for one hour to a do
d at an angle of 45 degrees to-the vertical, in the direction or directions most |
the unit using the apparatus-described in 89.3.

Figure 90.1

Rain test lampholder orientation

enclosure.

y, current tap,
a) and (b).

e subjected to

lighting string
vices. These
re exit of the
bns as shown
older shall be
possible. The
wnward spray
ikely to cause

$5423
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90.3 The mandrel shall be made of 0.1 £0.01 inch (2.54 £0.2 mm) thick copper, with an overall length of
36 +3 inches (915 £76 mm), and a diameter of 1 £0.1 inch OD (25.4 £3 mm). The maximum resistance of
the mandrel shall not exceed 0.001 ohms. The mandrel shall be free of oxidation or discoloration.

90.4 The testis to be conducted using water with a resistivity of 2000 ohms-cm. The water resistivity is to
be obtained by the addition of sodium chloride (common table salt) to distiled water. The water
temperature is to be 20 — 40°C (68 — 104°F).

90.5 Within five minutes after the completion of the test, the unit shall be maintained in the same
orientation as during the application of the rain and comply with the Leakage Current Test, Section 40. The
tested assembly shall not be moved after the application of the rain. The test equipment shall be moved to
the tested sample. The leakage current shall be measured from the mandrel to the grounded (neutral)
supply condugtor.

91 Standing Water Immersion Test

br outdoor use
not permit the

91.1 When {ested as described in 91.2 and 91.3, the construction of a controllerintended fl
or any other putdoor-use seasonal product enclosure likely to be ground-supported shall
entrance of whter into the interior space of the controller and enclosure.

attachment plug, current tap, load fitting, lampholder, “or an in-line fusehold¢r need not be

his test.

Exception: Ar
subjected to |

91.2 Eachd
Mold Stress
Section 59, o
is to have be

the Enclosure
he Drop Test,
and one unit

f four units is to be tested. One unit is to have been previously subjected to
Relief Test, Section 58, one unit is to have’ been previously subjected to t
e unit is to have been previously subjected to the Cold Impact Test, Section 61,
n previously subjected to the Resistance to Crushing Test, Section 62.

91.3 Each product is to be operated at room-temperature for 3-1/2 hours. The product is
energized anfl immediately submerged, inat least 1 foot (304.8 mm) of water. The temp
water before submersion is to be 5°CA(41°F) or less. The product is to remain submerged

then to be de-
erature of the
for 4 hours. At

the end of fodr hours, the product is-to'be removed from the water and subjected to 2 additional cycles of

operation ang immersion. Between each cycle, the product is to be placed in a dry log
temperature for approximately. 16-1/2 hours. The product is to be inspected immediately

ation at room
after the third

immersion forlevidence of water entry.

92 Gasket Test

I shall have a
of the values

92.1 After the cond|t|on|ng described in 92 2, a gasket mtended to prowde a water ses
tensile strength
determined before condmomng

92.2 A total of 12 gaskets are needed for this test. Three are to be tested for elongation in the as-
received condition and three are to be tested for tensile strength in the as-received condition. Six are to be
placed in a circulating-air oven at a temperature 20°C (36°F) above the temperature measured on the
gasket during the Temperature Test, Section 43, for 168 hours. Three of the conditioned gaskets are to be
tested for elongation and the other three are to be tested for tensile strength. The test methods and
apparatus are described in the Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers
and Thermoplastic Elastomers-Tension, ASTM D 412.
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93 Gasket Adhesion Test

93.1

When tested as described in 93.2 — 93.4, a gasket secured by adhesive and intended to provide a

water seal shall have an adhesion force of not less than 60 percent of the value determined before

conditioning.

93.2 Atotal of 9 representative gaskets are to be tested.

93.3 Three gaskets are to be tested in the as-received condition. Six gaskets are to be placed in a
circulating-air oven at a temperature 20°C (36°F) above the temperature measured on the gasket during
the Temperature Test, Section 43, for 168 hours.

93.4 The forge required to remove the gasket from its mounting surface is the adhesion forg
measured by pulling the gasket strip from the test panel at an angle of approximately-90 d
crosshead spged of 0.5 inches/minute (12.7 mm/minute). Three are to be tested,in th
condition, threg are to be tested 1/2 hour after removal from the oven, and three areto be te
after removal from the oven.

94 Ultraviolet (UV) Light Exposure and Water Immersion Tests
94.1 General
94.1.1 After |being tested as described in 94.2.1 — 94.3.1\ the polymeric material em

enclosure of 4
controller, loaq
for outdoor us

a) The
the UV
is to be
in 10.3]
under ¢

b) The
Withstd
Resistd
of Lam|
and the

seasonal product intended for outdoor use,or as part of an attachment plu
fitting, lampholder, splice compartment,>6r-similar device employed in a pro|
e shall comply with both of the following:

flammability classification of the unconditioned material shall not be reduced
conditioning or water immersion‘described in 94.2.1 — 94.3.1. The flammability
determined according to the-flammability requirements for polymeric enclosu
110. The portion of the material having the thinnest wall thickness is to be tes
onsideration are to be tested; and

product shall be subjected to the Leakage Current Test, Section 40, the Dielg
nd Test, Section 45, the Drop Test, Section 59, the Cold Impact Test, Sg
nce to Crushing Test, Section 62, the Security of Blades Test, Section 73, th
pholder Contacts Test, Section 80, the Crush Test, Section 83, the Rain Tes
Standing Water Immersion Test, Section 91, as applicable.

e and is to be
egrees and a
b as-received
sted 24 hours

bloyed as an
g, fuseholder,
duct intended

as a result of
classification
res contained
ted. All colors

bctric Voltage-
ction 61, the
e Secureness
t, Section 89,

Exception: Po

lymeric material molded as a decorative part employed in a seasonal produd

t intended for

outdoor use need not be subjected to these tests.

94.1.2 After the UV conditioning, the Drop Test, Section 59, is to be conducted except that the product is
to be dropped from a height equal to 70 percent of the initial height and the Cold Impact Test, Section 61,
is to be conducted except that the product is to be impacted with a force equal to 70 percent of the initial
force. After the immersion conditioning, the Drop Test and the Cold Impact Test are to be conducted at 50
percent of their initial values.

94.2 UV conditioning

94.2.1 Each unit is to be exposed to ultraviolet light and water spray by using either of the following
apparatus:
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a) Twin enclosed carbon-arc, Type D, in accordance with ASTM G 23, Practice for Operating Light-
Exposure Apparatus (Carbon-Arc Type) With and Without Water for Exposure of Nonmetallic
Materials. Exposure Method 1, continuous exposure to light and intermittent exposure to water
spray, with a programmed cycle of 20 minutes consisting of a 17 minute light exposure and a 3
minute exposure to water spray with light, is to be used. The apparatus is to operate with a black-
panel temperature of 63 +3°C (145.4 £5.4°F), or

b) Xenon-arc, Type B, in accordance with ASTM G 26, Practice for Operating Light-Exposure
Apparatus (Xenon-Arc Type) With and Without Water for Exposure of Nonmetallic Materials.
Exposure Method 1, continuous exposure to light and intermittent exposure to water spray, with a
programmed cycle of 120 minutes consisting of a 102 minute light exposure and an 18 minute
exposure to water spray with light, is to be used. The apparatus is to operate with a 6500 W, water-

coole

yonon-arclamn harosilicate—alase inner-and owter-ontical filters 2 snectr.
*SROR-at+c—1ap—ooHt SSS—HRe—aRc—ote—opHEat—HtelrsS—a—SPpect

| irradiance of

0.35W

9422 The
apparatus, wi

94.2.3 One

..... ot

/m? nm at 340 nm and a black-panel temperature of 63 +3°C (145.4 +5.4°F);

units are to be mounted vertically on the inside of the cylinder, in“the
h the width of the unit facing the arcs so that they do not touch each-other.

set of units is to be exposed. For twin enclosed carbon-arc, one set is to be

total of 720 hours. For xenon-arc, one set is to be exposed for a total of 1000 hours.

exposure, the
crazing or cl
pressure for
physical tests
ultraviolet ligh
are tested.

94.2.4
be provided.

colors are to
essentially th

units are to be removed from the test apparatus, examined for signs of deterig

not less than 16, nor more than 96 hours, before<being subjected to the flg
described in 94.1.1. For comparative purposes, units that have not beg
t and water are to be subjected to these tests at the same time that the final

If a material is to be considered in a range”of colors, units representing these rang

Units in the natural (if used in this Color) and in the most heavily pigmented
be provided and considered“representative of the color range, if the te

unless the mgst heavily pigmented light;and dark colors include the highest organic pigme

certain color
effects, they 4

94.3 Water

94.31
and after corf

bigments (for example; red, yellow, or similar colors) are known to have pa
re also to be provided:

mmersion

Using standard test procedures, property values for the material are to be determin

ditioning. Units of the material shall be immersed in distilled or deionized

+1.0°C (158.

+1,8°F) for 7 days. A complete change of water is to be made on each of

Liltraviolet-light

exposed for a
After the test
ration such as

acking, and retained under conditions of ambient yoom temperature and atmospheric

mmability and
n exposed to
exposed units

es are also to
light and dark
st results are

t level. When
icularly critical

e same. An additional set offunits is to be provided in the heaviest organic pi}’ment loading,

ed both before
water at 70.0
e first 5 days.

Following the

watercornditiomning, theunits whichare to besubjectedto testsdescribedim94.1.1(b) are to

be immersed in distilled or deionized water at 23.0 £2.0°C (73.4 £3.6°F) for 1/2 hour immediately prior to
testing. Following the immersions, the units to be subjected to flammability tests are to be conditioned in
air at 23.0 £2.0°C (73.4 £3.6°F) and 50 %5 percent relative humidity for 2 weeks.

DECORATIVE LIGHTING STRINGS
95 Flexing Test

95.1 An enclosure, lampholder, attachment plug, cord connector, load fitting, current tap, splice
compartment, or other device connected to wire employed in a decorative-lighting string shall be capable
of withstanding a minimum of 750 cycles of flexing when tested as described in 95.2 — 95.5. At the
conclusion of the test, the device shall comply with the Dielectric Voltage-Withstand Test, Section 45, and
the Temperature Test After Flexing, Section 97. Breakage of the copper or insulation of the conductor is
not acceptable unless the conductor breaks at a point other than the interface of the device and conductor.
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95.2 Each of six devices is to be assembled to 2-foot (0.6-m) lengths of the intended wire and secured to
the flexing apparatus so that the cord assumes the natural bend permitted by the assembly. For a parallel-
connected product, three devices are to be mounted with the flat side of the cord parallel to the direction of
rotation and three are to be mounted with the flat side of the cord perpendicular to the direction of rotation.
For a series-connected product, all six devices are to be connected in any fashion likely to produce the
most adverse effects.

95.3 Each device is to be secured in the jaws of the flexing machine so that the point of cord exit is at the
center of rotation. The rotating jaws are to be adjusted to rotate to an angle of 90 degrees to each side of
the centered position. At the centered position, the cord is to hang vertically and a test weight of 4 oz (113
g) is to be attached to the cord approximately 12 inches (305 mm) from the point of rotation as illustrated in

Figure 95.1.
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Figure 95.1
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Note: @ Cord guides are used only to control oscillation of the wire during testing and can therefore be adjusted, if necessary, so that
the cord does not contact the guides in a manner that could increase the degree of bend present at its entry to the fitting during the
test.
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95.4 Each device is to be subjected to complete flexing cycles until a conductor in each device opens as
determined by a continuously monitoring detection circuit or until 750 cycles is reached. A through-wired
device, such as a parallel-connected lampholder employed in a string with a load fitting, is to be operated
at a load current equal to the fuse rating. A device used in other than a through-wiring application is to be
operated at its own load current. For example, a series-connected lampholder employed in a string is to be
tested at the lamp current, while a three-wire lampholder used as the first and last lampholders employed
in a string with a load fitting is to be tested at the fuse rating. A flexing cycle consists of rotation of the jaws
from the vertical (centered) position until 90 degrees to one side, back past the vertical position until 95
degrees to the other side, and back to the vertical position. The rate of testing is to be 10 cycles per
minute.

95.5 The test may be conducted using a dummy fuse instead of a live fuse. See the Fuseholder
Temperature TeSt, Section 67, 1or the description of a dummy tase. ... .|

96 Decoratiye Lighting String Intended for Use on a Patio Umbrella
ninimum of 90
shall comply
Llation of the

96.1 A series lighting string intended for installation on a patio umbrella shall withstand a n
cycles of flexihg when tested as described in 96.2. At the conclusion of the\test, the device
with the Dielgctric Voltage-Withstand Test, Section 45. Breakage of :the’copper or ins
conductor is npt acceptable.

96.2 A samp
fasteners pro

ded using the
brovided. The

le of the lighting string shall be mounted as intended ‘on a patio umbrella prov
ided with the product in accordance with thesuser assembly instructions

umbrella shall
of the umbrell
After the test,
parts.

97 Tempera

971
Section 45, ed
compartment,
described in 9
the continuity

After bging subjected to the Flexing Test, Section 95, and the Dielectric Voltage-W

be opened and closed for a total of 90 compléte’cycles to simulate the openir
B during normal use. During the test, the decorative lighting string shall not
the Dielectric-Voltage Withstand Test is to.be conducted between live parts ar

fure Test After Flexing

ch enclosure, lampholder, attachment plug, cord connector, load fitting, currs
or other device connected to wire employed in a decorative-lighting string sha
7.2 — 97.6. As a fesult of the test, there shall not be breakage of the wire as ¢
fest described in 97.9 and temperature rises shall not exceed the values indi

g and closing
be energized.
d dead metal

ithstand Test,
ent tap, splice
| be tested as
etermined by
cated in Table

43.1.

97.2 The deyices previously subjected to the Flexing Test, Section 95, are to be tested.

97.3 Temperatures are to be measured by means of thermocouples cansisting of iron amd constantan
wires not larger than 24 AWG (0.21 mm?) and not smaller than 30 AWG (0.05 mm?). When thermocouples
are used in determining temperatures in electrical equipment, it is common practice to employ
thermocouples consisting of 30 AWG iron and constantan wires with a potentiometer-type of indicating
instrument. This equipment is to be used whenever a referee measurement of temperature is necessary.

97.4 The thermocouples and related instruments are to be accurate and calibrated in accordance with
standard laboratory practice. The thermocouple wire is to conform with the requirements specified in the
Tolerances on Initial Values of EMF versus Temperature tables in the Standard Specification and
Temperature-Electromotive Force (emf) Tables for Standardized Thermocouples, ANSI/ASTM
E230/E230M.

97.5 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in good
thermal contact with the surface of the material whose temperature is being measured. In most cases,
acceptable thermal contact results from securely taping or cementing the thermocouple in place.
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97.6 Each device is to be assembled to 2 feet (0.6 m) of wire of the size and type intended to be used
with the device. The assembly is then to be connected to a supply circuit of 120 V and a frequency of 60
Hz and operated continuously at rated current for a minimum of 3 hours, under representative intended
service conditions that are likely to produce the highest temperature, until constant temperatures are
attained. Constant temperatures are considered to exist when three consecutive readings, taken at 15
minute intervals, are within 1°C (1.8°F) of each other and indicate no further rise above the changes in
ambient temperature.

97.7 The test may be conducted using a dummy fuse instead of a live fuse. See the Fuseholder
Temperature Test, Section 67 for the description of a dummy fuse.

97.8 Temperatures are to be measured on the surface of the lead insulation at the point where the lead
exits the devige.

97.9 Any ing
testing device

97.10 The t
Temperature

TREE STANL
98 General

98.1 In addi
comply with th

99 Stability|
99.1 Atree

its intended p
such that it s¢

icating device such as an ohmmeter, a battery-and-buzzer combination) or sir
, is to be placed across the conductors to determine if continuity is piaintained.,

[est, Section 67 for the description of a dummy fuse.

S

e requirements in Sections 99 and 100,
Test
stand with a load representing the maximum size tree intended to be installed

osition while on a plan€_inclined 8 degrees from the horizontal. The assemb
parates from the plane surface on which it rests.

99.2 One trg¢e stand is to he tested. A wooden mast equal in length to at least one-third

recommende
weight equal

the bottom of
stand assemi

| tree heightlis-to be attached to the stand in the intended manner, simula
o the maxXimum recommended tree weight is to be attached to the mast at a ¢
the mast equal to one-third the maximum recommended tree height. The weig
ly is t6'be placed on the plane surface.

nilar continuity

est may be conducted using a dummy fuse instead of a live fuse. See the Fuseholder

lion to any applicable requirements contaifed elsewhere in the Standard, a tfee stand shall

shall remain in
ly shall not tilt

the maximum
ting a tree. A
istance above
hted mast and

100 Overflow Test

100.1 When a tree stand provided with a well to hold water, is tested as described in 100.2, liquid
overflowing from the reservoir shall not wet uninsulated live parts, splices or other electrical insulation that
is likely to be adversely affected by water and shall not have a leakage current in excess of 0.5 mA.

100.2 One tree stand is to be tested. A hard water solution consisting of 1/2 gram of calcium sulphate per
liter of distilled water is to be poured into the well of the tree stand through an orifice 3/8 inch (9.5 mm) in
diameter. The well is to be filled to capacity and additional water equal to 50 percent of the capacity is to
be added. Capacity is defined as filled to the rim of the container. The excess water is to be allowed to
overflow. During the overfilling, the lighting load and motor for rotating the tree are to be energized with the
supply voltage at 120 V. The leakage current is to be measured between accessible parts and ground. The
measuring circuit is to be as indicated in 40.6 using both positions of switch S2. If accessible parts are of
insulating material, they are to be covered with foil to provide a contact probe. The unit is then to comply
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with the Dielectric Voltage-Withstand Test, Section 45, and a visual inspection to determine if live parts
have become wet as a result of the test.

DIRECT PLUG-IN UNITS

101 General

101.1

In addition to the applicable requirements contained elsewhere in the Standard, a direct plug-in

unit shall comply with the Security of Blades Test, Section 73, and the Security of Input Contacts Test,

Section 74.

ELECTRONICALLY-OPERATED ORNAMENTS

102 Genera

102.1 Anel¢g
Temperature T
Section 105,
Drop Test, Se
Section 110, th
Adhesive Test
Parts Test, Se

103 Leakage Current Test

103.1  An orr
conducted wil
repeated with

104 Temper,

104.1  An o
also to be con
supply a curre

105 Dielectrn

105.1 When

ctronically operated ornament shall comply with the Leakage Current-Test, Se
est at 200 mA (Electronically-Operated), Section 104, the Dielectri¢ Voltage-W
he Enclosure Mold Stress Relief Test, Section 106, the Strain\Relief Test, Se
ction 108, the High Current Abnormal Test, Section 109, the High Curren
e Series Cascade Burnout Test, Section 111, the Abnormal Operation Test, Se

Section 63, the Downward Burning Rate Test, Section 50, the Conductivity
ction 51, and the Tests for Permanence of Cord Tagy Section 56.

ament shall comply with the Leakage Gurrent Test, Section 40, except that th
h the ornament installed in the first lampholder of the representative st
he ornament installed in the last lampholder of the representative string.

hture Test at 200 mA (Elecfronically-Operated)

ament shall comply with the Temperature Test, Section 43, except that a variz
nected in series with*the 120 V ac, 60 Hz supply. The variable resistor is to 4
ht of 200 mA tothe’ornament and the ornament is to be mounted as intended.
ic Voltage-Withstand Test

tested as described in 105.2 and 105.3, an ornament shall withstand without b

application of

ction 103, the
ithstand Test,
ction 107, the
t Inrush Test,
ction 112, the
of Decorative

b test shall be
ing and then

ble resistor is
e adjusted to

reakdown the

60 Hz, essentially sinusoidal potential of 1250 V applied for 1 minute betw

een live parts

and accessible dead metal parts of the enclosure of the ornament.

105.2 One previously untested ornament is to be subjected to this test. If there is no accessible dead
metal, metal foil is to be placed over the ornament assembly and arranged to conform to its shape.

105.3 While in a heated condition following a period of normal operation equal to the length of time
needed for temperatures to stabilize during the Temperature Test at 200 mA (Electronically-Operated),
Section 104, the ornament is to be tested by means of a 500 VA or larger capacity transformer whose
output voltage is essentially sinusoidal and can be varied. The applied potential is to be increased from
zero until the required test level is reached and is to be held at that level for 1 minute. The increase in the
applied potential is to be at a uniform rate that is as rapid as is consistent with its value being correctly
indicated by a voltmeter.
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106 Enclosure Mold Stress Relief Test

106.1  When conditioned as described in 106.2, there shall not be any:
a) Softening of the material, as determined by examination immediately after the conditioning,

b) Shrinkage, warpage, or other distortion of the enclosure material resulting in the exposure of live
parts as determined by contact with the accessibility probe illustrated in Figure 9.1, or

c) Cracking or denting of the enclosure of the unit that would affect the function of any safety
controls or constructional features such as thermostats or strain relief, or result in the exposure of
moving parts increasing the risk of injury to persons.

106.2 One gomplete, previously untested ornament is to be placed in a full-draft circulating air oven for a
period of 7 hours at a temperature 10°C (18°F) above the maximum operating (tempgrature of the
enclosure, measured at the hottest location on the inside of the enclosure during the/Tempegrature Test at
200 mA (Elegtronically-Operated), Section 104, but not lower than 70°C (158°F).‘After rerhoval from the
oven, the orngament is to be examined for any indication of shrinkage, softening'of the material or any other
deformation of the enclosure material.

107 Strain Relief Test

107.1 As aresult of the test described in 107.2 and 107.3:
a) There shall not be damage to either lead connection;
b) There shall not be breakage of the conductor or insulation,

¢) No |portion of the conductor shall became exposed outside the enclosure of the ornament or
adaptgr, and

d) Neither input lead of the pair shall be displaced more than 1/16 inch (1.6 mm) frgm the point of
entry ipto the ornament or adapter.

Exception Nol 1: If the leads can be re-attached at the conclusion of the test, the ornament or adapter
need not comply with the requirement in (d).

Exception No| 2: An orhament which does not employ input leads need not be subjected to this test.

107.2 Each|of.three ornaments is to be tested. The electrical connections of the inpuf leads to any
components Wwithin each ornament are to be removed or severed. Each ornament is fpo be securely
supported and its input lead assembly is to be subjected to a pull of 20 Ibs (89 N) for a 18 AWG (0.82 mm?)
or larger cord and 8 Ibs (36 N) for a 20 AWG (0.52 mm?) or smaller cord. The pull is to be applied by
suspending a weight from the input leads, as a pair. The pull is to be gradually applied to the pair of leads,
in any direction, so as to produce the maximum strain on the connections, and maintained for a period of
one minute.

107.3 The testin 107.2 is to be repeated on the molded-on input adapter except that the leads are not to
be severed or removed inside the adapter.

108 Drop Test

108.1 After being tested as described in 108.2 and 108.3, an ornament shall comply with all of the
following:
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a) There shall not be any visible damage to the enclosure of the ornament that would result in the
exposure of live parts as determined by contact with the accessibility probe illustrated in Figure 9.1;

b) There shall not be any cracking or denting of the enclosure of the ornament that would affect the
function of any safety controls or constructional features such as thermostats or strain relief, or
result in the exposure of moving parts increasing the risk of injury to persons;

c¢) There shall not be any damage to the enclosure of the ornament that would result in an increase
in the risk of electric shock as determined by compliance with the Dielectric Voltage-Withstand
Test, Section 105.

108.2 Each of three complete ornaments is to be subjected to th|s test. Each ornament is to be dropped

three consecug
likely to produ
surface of the
lamps may be

Exception: If t
where each s¢
completion of
first series of t

108.3 The hardwood surface is to consist of a layer of nominal{1 inch (25 mm) tongue-ar]

flooring (actua

plywood. The
109 High Cu
109.1 When
a)Fla
b) Melr;[
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109.2 Each

one of the ornaments is to*be inserted into a representative lampholder. The ornament is to 4

layer of cotton
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supply a stead

ce adverse results Each ornament is to be orlented in such a manner sot
enclosure of the ornament strikes the hardwood surface for each of the, thr¢e drops. Any
removed from the ornament before the test.

e manufacturer so elects, fewer ornaments may be tested in accordance wit
bries consists of three drops of the ornament. The overall perfofmance is ac
any one of the procedures represented in the figure. If an‘ernament does not
hree drops, the results of the test are unacceptable.

size 3/4 by 2-1/4 inch or 18 by 57 mm) mounted on two layers of nominal 3/4
hssembly is to rest on a concrete floor or an gquivalent non-resilient floor durin

rrent Abnormal Test

tested as described in 109.2, there shall not be:

ing of the ornament, or charring, glowing, or ignition of the cheesecloth or cott

ng or distortion of the-enclosure of the ornament resulting in the exposure o
ned by contact with-the accessibility probe illustrated in Figure 9.1.

bf two ornaments’is to be subjected to this test. The adapter of the input lea

and covered by cheesecloth. The lampholder assembly is then to be conng
C, 60-HzSupply source, a variable resistor, and an ammeter. The resistor is to
y testrcurrent of 300 mA to the circuit for 7 hours. The test is then to be repea

for 30 minute

ositions most
nat a different

h Figure 59.1,
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d-groove oak
inch (19 mm)
j the test.

bN, or
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I assembly of
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be adjusted to
ed at 400 mA

lleing the second ornament

110 High Current Inrush Test

110.1

When tested as described in 110.2, there shall not be:

a) Flaming of the ornament, or charring, glowing, or ignition of the cheesecloth or cotton, or

b) Melting or distortion of the enclosure of the ornament resulting in the exposure of live parts as

determ

ined by contact with the accessibility probe illustrated in Figure 9.1.

110.2 Each of three previously untested ornaments is to be subjected to this test. The adapter of the
input lead assembly of one of the ornaments is to be inserted into a representative lampholder. The
ornament is to be placed on a layer of cotton and covered by cheesecloth. The lampholder assembly is
then to be connected in series with a 120 V ac, 60 Hz supply source, a variable resistor, an ammeter, and
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a 3 A non-time-delay fuse which complies with the Standard for Low-Voltage Fuses — Part 14:
Supplemental Fuses, UL 248-14. A double throw switch is to be placed across the 3 A fuse and the
ornament to short them out of the circuit while adjusting the resistor to supply a test current of 6 A to the
circuit. The switch is then to be opened and the test current is to be monitored for 7 hours or until the fuse
or any component of the ornament opens, causing the current to stop flowing. The test is to be repeated
on each of the two remaining ornaments at a current of 8 A and 10 A, respectively.

111 Series Cascade Burnout Test

111.1  When tested as described in 111.3 and 111.4, there shall not be:
a) Flaming of the ornament, or charring, glowing, or ignition of the cheesecloth or cotton, or
b) Mer:ting or distortion of the enclosure of the ornament resulting in the exposure*¢f live parts as
deternpined by contact with the accessibility probe illustrated in Figure 9.1.

111.2 To defermine the value of the hot resistance of the lamp shunt, Ry, needed for th|s test, a lamp

ed to be used
pply source, a
ncreased until
by dividing the

entative series-connected light string of the type that the ornament is intend
with, is to be |nserted into a lampholder and connected in series with a 120,V ac, 60 Hz su
variable resisfor, and an ammeter. By adjusting the resistor, the currentiis to be gradually
the lamp filanmpent opens, leaving the shunt of the lamp intact. Ry is¢hen to be determined
measured volfage across the shunted lamp by the current flowing.through the lamp shunt.

from a repres

111.3 Each
one of the orn
layer of cottd

bf three ornaments is to be subjected to this test." The adapter of the input leg
aments is to be inserted into a representative lampholder. The ornament is to
n and covered by cheesecloth. The lampholder assembly is then to be i

d assembly of
be placed on a
nserted into a

ed resistance,
es — Part 14:
ies-connected
ntative series-

lampholder afd connected in series with a 120 V ac, 60 Hz supply source, an ammeter, a fix
Rr a 3 A ngn-time-delay fuse which complies with the Standard for Low-Voltage Fus
Supplemental Fuses, UL 248-14, and a number of lamps, L, from the representative se
string. The niimber of lamps, L, is to be 1/3vof the total number of lamps in the represe]
connected strjng. The fixed resistance, Ris to be determined as follows:

RF =RH(N_L)

in which:

R is the fixed resistance,

Ryist

he hotresistance of the lamp shunt,

L is 1/3 the total number of lamps in the representative series-connected string.

111.4 The circuit is to be energized and the test current is to be monitored for 7 hours or until a
component, the fuse, or a lamp shunt and filament opens, causing the current to stop flowing. The test is
to be repeated on each of the two remaining ornaments.

112 Abnormal Operation Test

112.1 The breakdown of an electrical component in an ornament, as simulated by the test described in
48.2 — 48.9, shall not result in the risk of injury to persons, or the risk of fire or electric shock as determined
by the existence of any of the following conditions:

a) Glowing, charring, or flaming of the cheesecloth or tissue paper specified in 48.4;
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b) The opening of the 3 A fuse connected to ground specified in 48.5;

¢) Emission of flame, sparks, or molten metal from the enclosure;

d) Development of an opening in the overall enclosure that exposes live parts and increases the
risk of electric shock (see 12.1); or

e) Loss of structural integrity to such a degree that the equipment collapses or experiences
displacement of parts that may:

1) Lead to short-circuiting or grounding of live parts,

2) Affect the function of any safety controls such as thermostats, overload protective

Exception No.
a)ACl

b) A cir

Exception No.
device, such
Isolators, UL 1

113 Voltage

113.1 When

minimum opeijating voltage of the lamp(s) employed in the lighting string which are being re

ornament.

Exception: Th
accordance w

113.2 An o
supply. The ve
across the orn

devices, waterseals, or strain reliet, or

3) Expose moving parts increasing the risk of injury to persons.

1: A component located in the following circuits need not be subjected to this
BSs 2 cireuit,

cuit that has been investigated for reliability and determinéd to be reliable.

2: A resistor, a non-electrolytic capacitor, an inductor, a transformer, an elect
hs a switch or a relay, and an optical isolator that complies with the Standz
577, need not be subjected to this test.

Drop Test

tested in accordance with 113.2, the voltage drop measured shall not be

e voltage drop test.s not required for ornaments that are provided with
th 126.5.2.

ament shall be-connected in series with a variable resistor and a 120 V, 60
riable resijstor is to be adjusted to supply a current of 200 mA to the ornamen
ament. shall be recorded.

est:

fo-mechanical
rd for Optical

less than the

placed by the

nstructions in

Hz. source of
t. The voltage

NON-ELECTR

tONICALLY-OPERATED ORNAMENTS

114 General

114.1

A non-electronically-operated ornament shall comply with the Oven Test, Section 78, the Leakage

Current Test, Section 103, the Temperature Test at 200 mA (Non-Electronically-Operated), Section 115,
the Lampholder Strain Relief Tests, Section 79, the Secureness of Lampholder Contacts Test, Section 80,
the Lampholder Millivolt Drop Test, Section 81, the Crush Test, Section 83, the Cascade Lamp Burnout
Simulation Test, Section 116, the Dielectric Voltage-Withstand Test, Section 105, the Adhesive Test,
Section 63, the Downward Burning Rate Test, Section 50, the Conductivity of Decorative Parts Test,

Section 51, an

d the Tests for Permanence of Cord Tag, Section 56.
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115 Temperature Test at 200 mA (Non-Electronically-Operated)

115.1 A non-electronically-operated ornament shall comply with the Temperature Test, Section 43,
except that a variable resistor is also to be connected in series with the 120 V ac, 60 Hz supply. The
variable resistor is to be adjusted to supply a current of 200 mA to the ornament and the ornament is to be
tested as described in 115.2.

115.2 One complete, previously untested ornament is to be tested while supported in free air with the
lampholders in the base-up, filament-down position as indicated in Figure 43.1. The ornament is to be
tested with the lamps provided, and is to be inserted in the lampholder in the intended manner.

116 Cascade Lamp Burnout Simulation Test

116.1 When| subjected to the Cascade Lamp Burnout Simulation Test, Section 84, withr and without the
lampholder of the ornament inserted in the ornament in accordance with 84.2(d) and,84.3] the ornament
shall comply With the requirements in 84.1.

MANUFACTURING AND PRODUCTION TESTS
117 Produdtion-Line Dielectric Voltage-Withstand Test

117.1 When| tested as described in 117.2 — 117.6, a seasonal lighting product shall withstand without
electrical brepkdown, as a routine production-line test, the~application of a 40 — 70 Hz essentially
sinusoidal pofential of either 1200 V applied for 1 second or, 1000 V applied for 1 minute:

a) Forja motorized device or a decorative outfithaving accessible dead-metal parts that are likely to
become energized, between the line-conpected wiring, including connected components, and
accessgible dead metal parts that are likely-to become energized.

b) Fof a parallel-connected string;lincluding all connected components, prior to| lamping or a
decorgtive outfit employing a parallel-connected lampholder or lampholders, betwegn live parts of
opposite polarity.

117.2 A mojorized device may) be in a heated or unheated condition for the test. Theg test is to be
conducted when the motorized)device is complete (fully assembled) and with the line switch| if provided, in
the on positiop. It is not intended that the motorized device be unwired, modified, or disassgmbled for the
test.

Exception: THe test may be performed before final assembly if the test is representative of|the conditions
for the compl¢téd motorized device.

117.3 During the test, both sides of the line-connected circuitry of the motorized device are to be
connected together to one terminal of the test equipment. The second test-equipment terminal is to be
connected to the accessible dead metal.

117.4  If the output of the test equipment transformer is less than 500 VA, the equipment shall include a
voltmeter in the output circuit to directly indicate the test potential, and an audible or visual indication of
breakdown. In the event of breakdown, manual reset of an external switch is required or an automatic
reject of the unit under test is to result.

117.5 If the output of the test equipment transformer is 500 VA or larger, the test potential may be
indicated by a voltmeter in the primary circuit or in a tertiary winding circuit, by a selector switch marked to
indicate the test potential, or by a marking in a readily visible location to indicate the test potential of
equipment having a single test-potential output. When marking is used without an indicating voltmeter, the
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equipment shall include a positive means, such as a power-on lamp, to indicate that the manual-reset
switch has been reset following a tripout.

117.6 Test equipment other than those described by 117.4 and 117.5 may be used if found to accomplish
the intended factory control.

118 Lamping

118.1

Test

Each string, decorative ouftfit, tree stand, or similar seasonal product, that involves a lampholder

smaller than the medium-screw size, shall be tested by the manufacturer. Inability of any lamp to light is to
be considered unacceptable. The manufacturer may use a means other than lamping that produces
results equal to actual lamping.

119 Polarizgtion Continuity Test

119.1 As a
stand, or simil
electrical cont

outine production-line verification, each parallel-connected string,decorati
ar decorative product, provided with a 2-wire polarized attachment plug shal
nuity between the grounded (neutral) circuit supply conductor.ofthe attachme

blade) and both the screw shell (side) contact of each parallel-connectedlampholder and th

the load fitting
supply condu
Alternatively,

attachment plt

a) The
b) The

c) The

ctor of the attachment plug (narrow blade) and\‘the overcurrent-protg
continuity may be verified between the ungrounded“(hot) supply circuit cor
g, and:

center contact of each lampholder,
harrow slot of the load fitting, if employed, and

bvercurrent-protective device.

119.2 Any inpdicating device such as.@n ohmmeter, a battery-and-buzzer combinatig

continuity testi
120 Ground

120.1 Each

routine produd
the attachmen
metal parts of

ing Continuity Test

broduct that.has a power-supply cord having a grounding conductor shall b
tion-line_test, to determine that grounding continuity exists between the grou
t plug.and the grounding terminal of the load fitting and, when provided, ac
the product that are likely to become energized.

e outfit, tree
be tested for
nt plug (wider
b wider slot of

if employed. Electrical continuity shall also be verified between the ungroundéd (hot) circuit

ctive device.
ductor of the

n, or similar

hg device, shall be used(todetermine compliance with the continuity requirements in 119.1.

tested, as a
ding blade of
cessible dead

120.2 A single test is sufficient if the accessible metal selected is conductively connected by design to all
other accessible metal.

120.3 Any acceptable indicating device, such as an ohmmeter, a battery-and-buzzer combination, or the
like, is permitted to be used to determine whether a product complies with the requirement in 120.1.

RATINGS
121 Details
1211

Section 42, an

I Exception No.

d a correlating power rating.

1: Deleted

A product shall be rated 120 V, 60 Hz, with a current rating as determined by the Input Test,
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Exception No.

2: Deleted

121.1A An ornament shall be rated at the replacement lamp voltage(s) for a series-connected string.

121.1B Battery-operated products shall be provided with a voltage rating based on the number and type
of batteries provided.

121.2 A product employing a non-polarized attachment plug shall not have a current rating in
accordance with Table 6.1.

Exception: Deleted

121.3 A pro
current rating

Exception No

Exception N(
connected to
requirements
817, shall not|

Exception N(
connected to
connected wi
Seasonal-Usg

121.4 A par
shall be mark

121.5 A ser
fitting, emplo
marked in acq

121.6 Adeg
shown in Tabl

MARKINGS

duct other than a lighting string employing a polarized attachment plug,sh
that exceeds 3.6 A.

1: The current rating shall be in accordance with Table 13.1.

. 2: An indoor use lighting sculpture that is constructed_such that each
the load fitting of another string and is provided with a seasonal use cord s
described in Supplement SB of the Standard for Cofd Sets and Power-Sup
have a current rating that exceeds 8 A.

. 3: An outdoor use lighting sculpture that.is constructed such that eac

the load fitting of another string, and is¢provided with an outdoor seas
ring device that complies with the requirements described in the Standar
e Cord-Connected Wiring Devices, UL 2438, shall not have a current rating tha

bllel-connected product without ayload fitting and with a current rating that e
ed in accordance with 125.5.4¢

es- or series-parallel-connected decorative lighting string or decorative outfit
ing a polarized attachment plug, and with a current rating that exceeds (
ordance with 12575,2.

prative outfit-accessory shall not have a current rating exceeding the maximuni
e 13.1 for the size of the cord employed.

all not have a

string is not
bt meeting the
ply Cords, UL

0 string is not
bnal use cord
d for Outdoor
f exceeds 8 A.

kceeds 1.75 A

without a load
.6 A shall be

current rating

122 General

122.1

The height of lettering of the required markings shall be as follows:

a) Upper case letters shall not be less than 1/12 inch (2.1 mm) in height.

b) Lower case letters shall not be less than 1/16 inch (1.6 mm) in height.

c) The words "CAUTION" and "WARNING" shall be in letters not less than 3/16 inch (4.8 mm) in
height.

122.2

a) For

The required markings shall be legible and shall comply with the following:

tags and labels, the letters shall be black on a white background.
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b) For other media, the letters shall be on a high contrast background. Colors such as black on red,
black on green, yellow on green, the reverse of any of these combinations, and other low contrast
markings are not permitted.

Exception: If a molded or stamped marking is not in a color contrasting with the background color, the
letters of the text shall be recessed or raised against their background at least:

a) 0.008 inch (0.2 mm) for those marking contained in 124.1.2 and 124.1.3, and

b) 0.020 inch (0.51 mm) for all other markings.

122.3 A required marking shall be durable, legible, and permanent. A marking shall be considered

permanent if it
a) Die-
b) Molg

c) Inde
backed

Systenps, UL 969, and be for the temperature, type of surface, and*environment, suc

outdoo

1224 Ifare
The tag is to 4
are to adhere

a) The

b) The
and Re

c) The

122.5 Markir
that when the
marking. At th
Before the rer]
"Continued fro

1S5,
stamped into the unit,
ed as part of the unit, or

ibly stamped or printed on a tag or pressure sensitive adhesive-backed label.
label shall comply with the requirements in the Standard for Marking

I, for which it is intended.

huired marking is located on a tag, the tag shall:be a flag-type tag with an a
e wrapped once tightly around and adhered to\the power-supply cord. The e
0 each other and project as a flag. Cord Tags'shall comply with:

requirements in the Standard for Marking and Labeling Systems, UL 969;

Standard for Marking and Labeling Systems — Flag Labels, Flag Tags, Wrap-4
lated Products, UL 969A; or

Permanence of Cord Tagrequirements in Section 56.

gs located on a tagsas described in 122.4 may continue on the second side of
first side is read_completely, the tag is to be turned over to read the rem
e end of the markings on the first side of the tag, the tag shall be marked: "Se
hainder of-the required markings on the second side of the tag, the tag shg
Im otherside."

122.6 For ma
marking, follow

An adhesive-
and Labeling
h as indoor or

Hhesive back.
nds of the tag

Around Labels

the tag, such
ainder of the
e other side."
Il be marked:

ginning of the

123 Product Markings

123.1

A fuseholder, fused attachment plug, fused current tap, or other device which contains a

replaceable fuse or fuses, shall be permanently marked on the device with the following: "Use only 125-
volt fuse, amp. max." The blank shall be filled in with the ampere value consistent with the rating of
the fuse or fuses provided. The marking shall be visible during fuse replacement.

124 Product/Cord Tag Markings

124.1 General

12411 The

markings specified in this section shall be located on a tag either:
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a) Attached to the product power supply within 6 inches (152.4 mm) of the exit of the attachment
plug, current tap, direct plug-in unit, or power inlet, or

b)ont

he product when not provided with devices indicated in (a).

124.1.2 A seasonal product shall be legibly and permanently marked with:

a) The manufacturer's name, trademark, or other descriptive marking by which the organization
responsible for the product may be identified;

b) A di

Excep

stinctive catalog number;

tion: When the cord tag contains multiple catalog numbers, the applicable catalog number

shall b
c) The
d) The
e) The
f) The

Excep|
conve
month

Excep
need ¢

Exception No
need not com|

Exception No|

(e).

12413 Ifa

e highlighted by an arrow or equivalent means.
rated input voltage, either as "120 V" or "120 Volts;"
rated input current in "A" or "Amps" and "Watts;"
rated frequency in "Hz" or "Hertz;" and

month and year of manufacture.

fion No. 1:
ntional code, or other dating period of manufacture not exceeding any thrg
S, or in a code affirmed by the manufacturer, provided that the code:

a) Does not repeat in less than 20 years;<and

b) Does not require reference to the’production records of the manufacture
when the unit was manufactured.

fion No. 2: A product intended for sale for only one calendar year, such as
nly be marked with the year-of manufacture.

ply with 122.2(a).

2: An ornament and a battery-operated product need not include the marki

The date of manufacture may be @abbfreviated, or in a natiopally accepted

e consecutive

I to determine

an ornament,

1: If (a), (b), and«(f) are located on a tag attached to the product, the required markings

ngs in (d) and

manufacturer produces or assembles a seasonal product at more than ons

factory, each

finished prod

ctshat-taveadistinctive mmarking, - whichmay be-imtode, by meansof w

identified as the product of a particular factory.

lich it may be

Exception: If the required marking is located on a tag attached to the product, the marking need not
comply with 122.2(a).

125 Cord Tag Markings

125.1 Gene

125.1.1

ral

The markings specified in this section shall be located on a tag attached to the product within 6

inches (152.4 mm) of the face of the attachment plug, current tap, direct plug-in unit, or power inlet. For a
product that employs two cords or input leads, the tag shall be located on both cords or input leads. For a
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product that does not employ a cord or input leads, the markings in this section shall instead be located on
the product.

125.1.2 A seasonal product shall be marked "For temporary (90 days max) installation and use only" or
“This seasonal product is not intended for permanent installation.”

Exception No.1: For an ornament, the marking may instead be in the instruction manual, on a stuffer
sheet, or on the outer surface of the smallest unit package.

Exception No. 2: A Class 2 product that only employs Class 2 circuits.

125 1 3 A ceasonalnroductintanded-forindoorusa-aonbrehall hamarked "Eorindooruse r\nl "
i S SORSH-PFreaHcHReRE8a+ForHRa8oUSe-oRY-SAa-Be-MaFkea——orHhRaoordse-only.

125.1.4 A sdasonal product intended for both indoor and outdoor use shall be marked™"Hor indoor and
outdoor use."

125.1.5 A sdasonal product which contains lamps accessible to the user shall-be marked [with the word
"CAUTION" apd the following or the equivalent: "To reduce the likelihood-ofyexcessive hea{ and possible
damage, use ¢nly decorative lamp accessories packaged with this product."

Exception: Fol an ornament, the marking may instead be located.in the instruction manudl, on a stuffer
sheet, or on the carton in which the ornament is packaged.

125.1.6 A prpduct rated at the maximum conductor current shown in Table 13.1 shall be marked with the
following: "CAUTION — Do not connect to another lighting string, decorative outfit, or seasongl product.”

125.2 Products employing replaceable fuses

125.2.1 A sgasonal product which empldys replaceable fuses shall be marked "Always unplug this
product beforq installing or replacing fuses."

125.3 Products employing lamps

125.3.1 A sgasonal product.which employs replaceable lamps shall be marked "Always unplug this
product beforqg installing orreplacing lamps."

Exception: Anlornament shall instead be marked as indicated in 125.9.1.

125.3.2 A séasenat-product-which—employs—eandelabra—orintermediate-baseamps—shall be marked
"CAUTION: Replace only with same type  Watt Max __ UL Classified lamps." The first blank shall
be filled in with the appropriate wattage of the replacement lamp and the second blank shall be filled in
with the type of lamp, either candelabra- or intermediate-base.

125.3.3 A decorative outfit which employs a medium screw lampholder shall be marked with the word
"CAUTION" and the following: "(To reduce the) risk of fire(.) use only type lamp(s), __ watts
max(imum)." The first blank shall be filled in with the type designation and a picture of the tested lamp type
as illustrated in Figure 125.1 and the second blank shall be filled in with the tested lamp wattage or less.
Words or phrases located within parentheses are optional.
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Figure 125.1
Lamp types

$3383B

125.3.4 A sg¢asonal product which emplays push-in or midget or miniature screw base lar
lamp shunts $hall be marked with instruc¢tions for the proper method of replacing a burne
follows: "CAUTION — To reduce the risk of overheating, replace burned-out lamps promptly.
__wattlamps only." The blanks.shall be filled in with the voltage value and wattage of th
lamps.

Exception: Fgr an ornament, the wattage marking is not required and it is acceptable to locg
instead in thelinstructiofi/manual, on a stuffer sheet, or on the carton in which the ornament i

hps employing
d-out lamp as
Use  volt,
e replacement

te the marking
5 packaged.

125.3.5 A 1nidget: push-in type series, series-parallel connected lighting string th
construction {hat)allows the string to operate without the lamps in place shall be mark
"CAUTION — DO NOT OPERATE WITH BULBS MISSING FROM SOCKETS. MISSING BU
BE REPLACED PROMPTLY."

t employs a
d as follows:
LBS SHOULD

Exception: The marking may instead be located on a stuffer sheet or on the carton in which the lighting

string is packaged.

125.3.6 A decorative outfit which employs less than 8 miniature lamps (see Exception No. 2 to 31.1), a
decorative outfit or series connected string with less than 20 push-in or midget-screw lampholders, or a
series-connected product employing lamps not provided with lamp shunts, shall be marked as follows:

"CAUTION — Replace lamps only with volt, watt spare lamps provided with this
blanks shall be filled in with the voltage and wattage of the replacement lamps.

product." The
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125.3.7 A series-connected lighting string which employs non-replaceable lamps shall be marked as
follows: "CAUTION — To reduce the risk of fire or electric shock, do not attempt to replace lamps or modify
string."

125.3.8 A seasonal product which employs both push-in individually-flashing lamps and steady
illuminating lamps in accordance with the exception to 28.3 shall be marked as follows: "CAUTION — This
product contains lamps of two different sizes. To reduce the risk of overheating do not replace steady
illuminating lamps with flashing lamps. Use ___ volt,  watt flashinglampsand ___ volt, __ watt steady
lamps only." The blanks shall be filled in with the voltage and wattage rating of the replacement lamps.

125.3.9 A series-connected lighting string which employs replaceable individual-flashing lamps, and
non-replaceable steady illuminating lamps shall be marked as follows: "CAUTION — This product contains

two different ty
lamps (that a
promptly with

in with the volt

125.3.10 As
in 28.1, shall

reduce the ris
the smaller lan

125.3.11 Prg
SHOCK. Do n

125.4 Products employing load fittings

12541 Ase

of a string with decorative covers which employs a non-polarized load fitting shall be mg

inches (76.2 n
string is rated
end-to-end up
the user serv
product and w

125.4.2 A sqg
of a series-co
shall be marke
following:

pes of lamps. To reduce the risk of fire or electric shock do not attempt to reple
re non-replaceable) and or modify string. Replace burned-out individual/fl
ndividually flashing lamps only. Use ___ volt, ___ watt lamps only." The-blanks
nge and wattage rating of the replacement lamp.

easonal product which employs two different size lamps in accordance with E

pe marked as follows: "CAUTION — This product contains lamps of two diffe]
of overheating, replace burned-out lamps promptly. Use)* volt _ watt

npsand ___ volt___ watt lamps only for the larger lamps."

ducts employing glass LED lamps shall be marked “CAUTION — RISK O
bt use if outer lamp envelope is damaged or broken.”

ries- or series-parallel-connected decorative-lighting string or a decorative ot

hm) of the face of the load fitting with the word “CAUTION” and the following;
| Watts (___ Amps), donot overload. Connect other lighting strings or deg
to a maximum of 216 Watts (1.8 Amps) total.” Additional instructions shall be
cing instructions ta_further explain the wattage, where to find the wattage
here to find the current rating on products that do not contain a wattage rating.

ries- or series-parallel-connected decorative-lighting string or a decorative ot

d within-3 inches (76.2 mm) of the face of the load fitting with the word “CAU

ce the steady
pshing lamps
shall be filled

ception No. 3
rent sizes. To
lamps only for

F ELECTRIC

tfit consisting
rked within 3
“This lighting
orative outfits
provided with
rating on the

tfit consisting

hnected-string with decorative covers, which employs a nonstandard multi-pin connector,

'TON” and the

a) “This lighting string is rated _ Watts (__ Amps), do not overload. Connect end-to-end only
lighting strings or decorative outfits of the same model number from the same manufacturer for a
maximum total of __ Watts (___ Amps).” For the second set of blanks the maximum total shall not
exceed 216 Watts (1.8 Amps).

b) “Do not replace or modify any connectors on this product, discard product if connector is
damaged.”

c) “Make sure connectors are fully inserted and any connector rings are twisted until completely
secured such that the ring can no longer be turned and the two portions of the connector are
completely assembled.”

125.4.3 A lighting string or a decorative outfit consisting of a lighting string with decorative covers that
employs a polarized load fitting shall be marked within 3 inches (76.2 mm) of the face of the load fitting
with the word “CAUTION” and the following: “This lighting string is rated _ Watts (__ Amps), do not
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overload. Connect other lighting strings or decorative outfits end-to-end up to a maximum of __ Watts
(___ Amps) total.” The first blank shall be filled in with the rated wattage of the product. The second blank
shall be filled in with the rated amperage of the product. The third blank shall be filled in with the conductor
wattage based on 120 V times the maximum conductor current described in Table 13.1. The fourth blank
shall be filled in with the maximum total current in Amps described in Table 13.1. Additional instructions
shall be provided with the user servicing instructions to further explain the wattage, where to find the
wattage rating on the product and where to find the current rating on products that do not contain a
wattage rating.

125.4.4 A parallel-connected decorative-outfit provided with one or more load fittings shall be marked,
where visible to the user, with the following: "CAUTION — This product is rated Watts ( Amps)
Do not overload. Connect other lighting strings or decorative outfits end-to end up to a maximum of

Watts ( mps) total. Do not Interconnect ditferent types of products. € first]blank shall be
filed in with the rated wattage of the product. The second blank shall be filled in with the'\rgted amperage

of the produd
maximum cor|
total current i
fittings or on g

Exception: A
this requiremd

125.4.5 A s¢ries- or series-parallel-connected decorative ouffit provided with one or more

load fittings s
israted V|
total. Do not i
load fittings o
be provided v

rating on the product and where to find the current rating on products that do not contain a w|

Exception: A
this requiremé

12546 Ad
the user as fq
Amps)." Addif
wattage, whe
that do not co

t. The third blank shall be filled in with the conductor wattage based,on” 12
ductor current described in Table 13.1. The fourth blank shall be filled i with
h Amps described in Table 13.1. The marking shall be located egither adjace
tag located within 3 inches (76.2 mm) of the load fittings.

decorative outfit consisting of a lighting string with decorative covers need n
Nt

nall be marked, where visible to the user, withithe following: "CAUTION — This
Vatts (__ Amps), do not overload. Connect@nd-to-end a maximum of 216 W3

F on a tag located within 3 inches (76.2:mm) of the load fittings. Additional ins
ith the user servicing instructions tofurther explain the wattage, where to fir

decorative outfit consistingof a lighting string with decorative covers need n
bNt.

pcorative outfit agCessory provided with a load fitting shall be marked where re
llows: "CAUTION: Do not overload — Maximum total load shall not exceed |

e to find the'wattage rating on the product and where to find the current ratir
htain a.wattage rating.

125.4.7 A sg¢ries- or series-parallel-connected decorative outfit provided with one or more

0 V times the
the maximum
ent to the load

bt comply with

non-polarized
lighting string
tts (1.8 Amps)

hterconnect different types of products." Thé marking shall be located either adjacent to the

tructions shall
d the wattage
attage rating.

bt comply with

adily visible to
| Watts (___

ional instructions shall be provided with the user servicing instructions to further explain the

g on products

polarized load

fittings shall be marked, where visible to the user, with the following: “CAUTION — This lighting string is
rated _ Watts (___ Amps), do not overload. Connect end-to-end a maximum of 432 Watts (3.6 Amps)
total. Do not interconnect different types of products.” The marking shall be located either adjacent to the
load fittings or on a tag located within 3 inches (76.2 mm) of the load fittings. Additional instructions shall
be provided with the user servicing instructions to further explain the wattage, where to find the wattage
rating on the product and where to find the current rating on products that do not contain a wattage rating.

Exception: A decorative outfit consisting of a lighting string with decorative covers need not comply with
this requirement.
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125.5 Products without load fittings

125.5.1 A series-connected lighting string with an input current greater than 0.6 A but not exceeding 1.8
A shall be marked with the following: "CAUTION — Do not connect to another lighting string, decorative
outfit, or seasonal product.”

125.5.2 A series- or series-parallel-connected decorative lighting string or decorative outfit which
employs a polarized plug and no load fitting shall be marked with the following: "CAUTION — Do not
connect to another lighting string, decorative outfit, or seasonal product.”

125.5.3 A series- or series-parallel-connected decorative lighting string or decorative outfit which
employs a male screw-base and no load fitting shall be marked with the following: "CAUTION — Connect

only to paralle

-connected seasonal use products.”

125.6 Deconative-lighting strings

125.6.1 A dd
parallel-conne

corative-lighting string shall be marked with the type of string, ‘€ither series
cted.

125.7 Deconative outfits

connected or

125.7.1 A dgcorative outfit shall be marked with the word "CAUTION" and the following: "This is an
electric produgt — not a toy! To avoid risk of fire, burns, personal injury and electric shock it should not be
played with or|placed where small children can reach it."

125.8 Tree stands

126.8.1 Am

125.8.2 A trd
an artificial tre

125,83 Am
lighting strings
strings." The
connected.

126.84 Am

ptorized tree stand shall be marked with the recommended tree height and tota

e stand not provided with.a'well to hold water shall be marked: "CAUTION —
b, This stand does not contain a well for water."

btorized tree stand which employs load fittings intended for connection to spec
shall be marked adjacent to the load fitting with the following: "Connect only _|
blank shall.be ‘filled in with the type of light string, either series-connectg

btorized tree stand which employs load fittings not intended for connection to

| load weight.

Use only with

ific lamp type
| typelight
d or parallel-

specific lamp

type lighting s

trings shall be marked adjacent to the load fitting with the following: "CAUT

ON - Do not

overload — Max total load shall not exceed ___ A." The blank shall be filled in with the appropriate rating
for the cord type and size provided.

125.9 Ornaments

125.9.1

An ornament shall be marked with the following or the equivalent: "Disconnect the lighting string

or decorative outfit from the outlet before removing a lamp and replacing it with the ornament.”

125.10 Products employing batteries

| 125.10.1

Deleted

| 125.10.2 Deleted
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125.10A Battery-operated products
125.10A.1 General

125.10A.1.1 In addition to the applicable markings described in 125.1, 125.3, 125.6, 125.7, and 125.9, a
battery-operated product shall be provided with the markings described in this section.

125.10A.1.2 A battery-operated product evaluated for use only with a specific user replaceable battery
supply shall be marked: “CAUTION: Replace only with type batteries.” The blank is to be filled in
with both the appropriate size and type of battery, for example: AA Alkaline, C Carbon Zinc, AAA Ni-Cad,
and similar type batteries.

125.10A.1.3 | The marking described in 125.10A.1.2 shall be located on the product where.it will be visible
during replac¢ment of the battery supply, such as in the compartment housing the battery,sypply, or on the
access cover|of a battery supply compartment, or near a receptacle intended for connection| of an external
battery supply by means of a battery cable. If it is not practical to include the~markings glirectly on the
surfaces mentioned above because of the size of the battery, battery enclosure;yor both, the¢ marking may
be provided dn a tag. If a tag is used to display the marking, it shall be attached so that it will remain with
the product uless or until it is intentionally removed by the user.

125.10A.2 Battery supply polarity identification

125.10A.2.1 | Unless the physical configuration of the battery supply and batter-operated products
prevents revelrse polarity during battery supply installation, the polarity of the connections bétween a user-
replaceable bpttery supply and a battery-operated product-shall be plainly marked on the bdttery-operated
product with:

a) The words “positive” and “negative”,

b) The signs “+” for positive and “~ for'negative;
c) The color coding red for a posjtive lead and black for a negative lead; or

d) A pictorial representation (such as an illustration on a label) illustrating the propgr polarity and
orientation of the battery.supply, as applicable for the type of battery supply involved.

125.11 Battpry supply.polarity identification

125.11.1 Ddgleted

125.11A Class 2 products

125.11A.1 In addition to the applicable markings described in 125.1, 125.3, 125.6, 125.7, and 125.9, a
Class 2 product shall be provided with the markings described in this section.

125.11A.2 A product that is provided with a detachable Class 2 power supply shall be marked near the
connection, "CAUTION: To reduce the risk of fire and electric shock, use only the power supply Model
mfd. by that was provided with this product.”

125.11A.3 A product that is provided with a Class 2 power supply shall be marked near the connection,
"CAUTION: To reduce the risk of fire, do not connect to a receptacle controlled by a dimmer. Connection to
a receptacle controlled by a dimmer may also lead to product failure."
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125.12 Bubble lights

125.12.1 A seasonal product containing bubble lights which contain the liquid Methylene Chloride shall
be marked as described in SA13.3.

125.13 Class 2 circuits
125.13.1 Deleted
126 Carton/Stuffer Sheet/Product/Cord Tag Markings

126.1 General

126.1.1 The|markings specified in this Section shall be located on the product or a‘fag aftached to the
product, on the carton in which a product is packaged, or on a stuffer sheet or instruction mgnual provided
with the produft.

126.2 Products employing power inlets

126.2.1 A sgasonal product which employs a power inlet for use with a cord set or detaghable power-
supply cord shall include the following instructions:

a) CAUTION - To reduce the risk of electric shock, use only with the power-supply cord provided or
with a ¢ord set intended for outdoor use.

b) Do rjot use a cracked, frayed, or damaged cord: Inspect the cord periodically.

c) Do not abuse cord — Do not carry product by the cord or yank or pull it to discorjnect from the
outlet.

d) Discpnnect the product from theoutlet when not in use.
126.3 Products employing skeleton-type lampholders

126.3.1 A sg¢asonal product)which employs skeleton-type lampholders shall include [the following
instructions: "CAUTION" and the following or the equivalent: "To reduce the risk of fire do npt deliberately
reposition either lamphalder contact."

126.4 Decor|ative-lighting strings

126.4.1 A decorative-lighting string shall include the following instructions: "CAUTION" and the following:
"To reduce the risk of fire and electric shock:

a) Do not install on trees having needles, leaves or branch coverings of metal or materials which
look like metal, and

b) Do not mount or support strings in a manner that can cut or damage wire insulation."
126.5 Ornaments

126.5.1 An ornament shall include the following instructions: "For use with a series-connected string or
decorative outfit which employs voltage push-in type lamps only, and which complies with the
requirements in UL 588," or the equivalent. The blank shall be filled in with the voltage or range of voltages
of the push-in lamps.
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126.5.2 An electronically-operated ornament shall include the following instructions: "Connect no more
than three ornaments to each lighting string or decorative ouftfit."

Exception: This instruction is not required when products have been tested and found to comply with the
requirements of the Voltage Drop Test for electronically-operated ornaments or decorative oultfits, Section

113
127 Carton

127.1 Gene

127.1.1 The
which a prod
item (b), the |
of the marking

a) Wh
b) Wh

is opa
letters

Markings

ral

ict is packaged, where readily visible without opening the package. Except
btters shall be printed on a high contrast background as described in 122.2(b
s shall comply with one of the following:

bn packaged in a carton, the marking shall appear on the outside front cover.

bn packaged in a bag, the marking shall appear on two opposing sides of the
jue the letters shall be printed on a high contrast backgreund. If the bag is tr
shall be printed in black on a white opaque background:

r container in
s indicated in
. The location

bag. If the bag
ansparent, the

c) When packaged in a bag attached to a piece of cardboard, the marking shall appear on both
sides ¢f the cardboard.

d) When packaged in a transparent polymeric, covering attached to cardboard, thel marking shall
appeaf on the front of the package, on the cardbdard.

Exception: Th
is packaged n

127.1.2 The
shall be mark

127.1.3 The
packaged shd
Outdoor Use,

e carton or container in which an_ornament or a blow-molded figure intended f|
eed not comply with the requirements in this Section.

carton or container in whijch a seasonal product intended for indoor use on
bd with the following or'the equivalent: "For Indoor Use Only" or "Indoor Use."

carton or container in which a seasonal product intended for both indoor and

or "Indooenand Outdoor."

INSTRUCTION MANUAL

br outdoor-use

y is packaged

outdoor use is

Il be markedtwith the following or the equivalent: "For Indoor and Outdoor Us¢," "Indoor and

128 General

128.1

instructions pertaining to:

A decorative-lighting string, decorative outfit, and ornament shall be provided with legible

a) The risk of fire, electric shock, or injury to persons that may be associated with the use of the
product,

b) Operation of the product, and

c) Use

r-maintenance and storage.

128.2 The instructions indicated in Sections 129 — 131 shall be provided as an instruction manual, on a
stuffer sheet, or on an outside surface of the smallest unit package of the product.
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Exception: Products containing up to 6 strings in the smallest unit package need only be provided with one
set of instructions.

128.3 The instruction manual shall include the model or catalog number of the product or products which

it covers.

129

129.1

129.1.1
that should be

Instructions Pertaining to the Risk of Fire, Electric Shock, or Injury to Persons

General

taken to reduce such risks

Instructions pertaining to a risk of fire, electric shock, or injury to persons shall state precautions

129.1.2 |Instn
a)lInth
b) Befq

c) Sep

storagg.

129.1.3 The
129.2.1.

129.1.4 The
be as follows:

a) Upp
b) Low

c) The

Lctions pertaining to the risk of fire, electric shock, or injury to persons shall'be
e first part of the manual,
re all other instructions, including the operating instructions, and

brate in format from other instructions related to assembly, operation, mair

instructions may include illustrations to identify~the important safety feature

height of the lettering in the text and illustrations of the instructions specified in

br case letters shall not be less than 1/12 inch (2.1 mm) in height.
br case letters shall not be less than 1/16 inch (1.6 mm) in height.

phrases "IMPORTANT SAFETY INSTRUCTIONS," "READ AND FOLLOW

INSTR
(4.8 m

129.1.5 Unlgss otherwise:indicated, the text of the safety instructions shall be verbatim to|
definitive term|nology @s,»129.2.1, except where specific conflict of the application to a prody
items may be humbered. The phrases "READ AND FOLLOW ALL SAFETY INSTRUCTION
THESE INSTRRUCTIONS" shall be first and last, respectively, in a list of items. Other im

instruction items_considered nlnlnrnlnriatn hy the manufacturer may he inserted

JCTIONS," and "SAVE THESE INSTRUCTIONS" shall be in letters not less f
) in height.

tenance, and

s specified in

129.2.1 shall

ALL SAFETY
han 3/16 inch

L or in equally
ct exists. The
5" and "SAVE
portant safety

129.2 Decorative-lighting strings, decorative outfits, and ornaments

129.2.1
ornament:

IMPORTANT SAFETY INSTRUCTIONS

The following instructions shall be provided with a decorative-lighting string, decorative outfit, or

When using electrical products, basic precautions should always be followed including the following:

a) "READ AND FOLLOW ALL SAFETY INSTRUCTIONS."

b) "Do not use seasonal products outdoors unless marked suitable for indoor and outdoor use.
When products are used in outdoor applications, connect the product to a Ground Fault Circuit
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Interrupting (GFCI) outlet. If one is not provided, contact a qualified electrician for proper
installation."

Exception: An ornament shall instead be marked with the following: "For indoor use only".
c¢) "This seasonal use product is not intended for permanent installation or use."

d) "Do not mount or place near gas or electric heaters, fireplaces, candles or other similar sources
of heat."

e) "Do not secure the wiring of the product with staples or nails, or place on sharp hooks or nails."

f) "Do not let lamps rest on the supply cord or on any wire."

g) "Unplug the product when leaving the house, or when retiring for the night, orf left unattended.”
The text "or if left unattended" is optional.

h) "Thi|s is an electric product — not a toy! To avoid risk of fire, burns, persenal injury and electric
shock it should not be played with or placed where small children can reach it."

Excepfion: An ornament shall instead be marked with the following: "This is an elegtric product —
not a tpy! It should not be played with or placed where small chil@ren can reach it.”

i) "Do not use this product for other than its intended use,”
j) "Do pot hang ornaments or other objects from cord,wire, or light string."

k) "Dolnot close doors or windows on the produgt or extension cords as this may dgmage the wire
insulation."

Exception: An ornament need not include-this marking.
I) "Do pot cover the product with cloth, paper or any material not part of the product when in use."

m) "THis product has a polarized)plug (one blade is wider than the other) as a featur¢ to reduce the
risk of|electric shock. This plug will fit in a polarized outlet only one way. If the plug dpes not fit fully
in the putlet, reverse the-plug. If it still does not fit, contact a qualified electrician. Do not use with an
extendion cord unlessplug can be fully inserted. Do not alter or replace the plug." It i§ acceptable to
omit this item if the product does not employ a polarized plug.

n) "Th|s productis equipped with push-in type lamps. Do not twist lamps." It is accgptable to omit
this itgm if the*product does not contain push-in type lamps.

0) "Thils_product employs overload protection (fuse) A blown fuse indicates an overload or short-
circuit situation. If the fuse blows, unplug the product from the outlet. Also unplug any additional
strings or products that may be attached to the product. Replace the fuse as per the user servicing
instructions (follow product marking for proper fuse rating) and check the product. If the
replacement fuse blows, a short-circuit may be present and the product should be discarded." It is
acceptable to omit this item for an ornament or if the fuse is not replaceable.

p) "Read and follow all instructions that are on the product or provided with the product.”

q) "SAVE THESE INSTRUCTIONS"

Exception: A battery-operated product need not include the markings described in 129.2.1 (b), (g), (m), or
().
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130 Use and Care Instructions

130.1

The instruction manual shall contain specific instructions concerning the use and care of the

product. These instructions shall be preceded by the heading “Use and Care Instructions.” The

instructions sh

all include, but are not limited to, the following:

a) "When the product is placed on a live tree, the tree should be well maintained and fresh. Do not
place on live trees in which the needles are brown or break off easily. Keep the tree holder filled
with water." This item may be omitted if the product is not intended for placement on a tree or next
to a tree.

b) "If the product is placed on a tree, the tree should be well secured and stable." This item may be

omitteq

ifthae nraductis not intanded-for nlacamaent on-a-trea-ornaxttao-atrea
H—tR8-proaHcHSHoO+HRte R a1opracemeRt-eha+ —HAeX o+ -

c) "Be
damag
conneq

d) "Wh
trees,
conneq

e) "Wh

130.2 The m
obviously not
Easter figures

131 User S¢rvicing Instructions

131.1
instructions sh
but are not lim

131.2 Forpr
concerning ha
following statq

assist the user:

a) "Grg

The ipstruction manual shall contain specific instructions concerning user sen

cd, or frayed wire insulation or cords, cracks in the lampholders ‘or,encl
tions, or exposed copper wire."

en storing the product, carefully remove the product from wherever it is pla
pranches, or bushes, to avoid any undue strain or stress’on the produd
tions, and wires."

BN not in use, store neatly in a cool, dry location protécted from sunlight.”

ntended for use during the Christmas holiday season, such as a string with
such as pumpkins or eggs.

all be preceded by the heading “User Servicing Instructions.” The instructions
ted to, those described in131.2 - 131.7.

bducts that empldy replaceable fuses, the instruction manual shall have specif
w to physically.replace the fuse. The instructions shall include, but are not
ments, or the equivalent, to successfully replace the fuse and shall include

sp plug and remove from the receptacle or other outlet device. Do not unplug

cord."

fore using or reusing, inspect product carefully. Discard any products-that have cut,

bsures, loose

ced, including
t conductors,

arkings in 130.1 (a) and (b) may be omitted<for those decorative-lighting sfrings that are

Halloween or

icing. These
shall include,

ic instructions
limited to the
llustrations to

by pulling on

b) "Open fuse cover." The manufacturer shall indicate the specific way to open the cover, such as,
"Slide open fuse access cover on top of attachment plug towards blades," or "Push on tabs located
next to the blades."

¢) "Remove fuse carefully." The manufacturer shall indicate the appropriate way to remove the
fuse, such as whether to push the fuse from the other side or turn fuseholder over to remove fuse.

d) "Risk of fire. Replace fuse only with Amp, 125 Volt fuse (provided with product)." The blank
shall be filled in with the current rating of the fuse. Words located in parenthesis are applicable only
if the replacement fuse is provided with the product.

e) "Close fuse cover." The manufacturer shall indicate the specific way to close the cover, such as,
"Slide closed the fuse access cover on top of attachment plug," or "Push cover closed so that all
tabs latch."
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131.3 A product employing a fused attachment plug shall include the following instructions: "Risk of fire.
Do not replace attachment plug. Contains a safety device (fuse) that should not be removed. Discard
product if the attachment plug is damaged.”

131.4 For products that employ series-connected lamps, the instruction manual shall have specific
instructions concerning how to physically replace the lamp. The instructions shall include, but are not
limited to the following statements, or the equivalent, to successfully replace the lamp and shall include
illustrations to assist the user:

a) "Grasp plug and remove from the receptacle or other outlet device. Do not unplug by pulling on
cord."

b) The+ranufacturershallndicate-the-specific-way-toremove-the-lamp—such-as—Pull lamp and

plastidbase straight out of lampholder" or "Unscrew lamp counter-clockwise."

c) "Replace lamp with only Volt, Watt type lamp (provided with| product)."The
blankq shall be filled in with the voltage and wattage of the lamp and typetof lamp, [such as super
bright,| regular brightness, energy saving, or LED. Words located in parentheses jpre applicable
only if the replacement lamp is provided with the product.

Typicdlly, super-bright lamps are rated above 0.42 Watts, regular brightness lamps are rated
between 0.32 — 0.40 Watts, and energy saving lamps are ratéd approximately 0.25 Watts.

Exceptfion: For an ornament, the wattage marking is not.réquired.

d) For|push-in lamps, the manufacturer shall indicate* how to exchange the lamp base on the new
lamp With the old one if the new lamp base does ot fit.

Excepfion: For lighting strings that employ individually-flashing lamps the instructiop manual shall
indicate that the lamp base to the individually-flashing lamps is not intended to be ekchanged with
another lamp.

Exception: Se@ries-connected strings eohtaining non-replaceable lamps need not have lamp replacement
instructions.

131.5 In addition to being loecated on a tag attached to the product, the appropriate markings specified in
125.3.2 — 125.3.4, as related to the lamp type employed, shall also be included in the relamping
information provided in thetinstruction manual.

131.6 A decorative-outfit which employs less than 8 miniature or 10 push-in or midget-screw lampholders
(see Exceptign NoZ 2 to 31.1), or a series-connected product employing lamps not provided with lamp
shunts, shall iaclude-thefelowing-inthe-instruction-manual—GAUTHON—RIisk-effire—Fhis product does
not contain lamp shunts, which allow the product to operate if one lamp burns out. Replace lamps only
with the spare lamps provided with this product” or “CAUTION — Risk of fire. This product does not contain
lamp shunts, which allow the product to operate if one lamp burns out. Do not replace lamps with other
than the spare lamps provided with this product.”

Exception: A decorative outfit or series connected lighting string that employs bulbs without internal
shunts, but uses external shunts, shall include the following in the instruction manual: “CAUTION — Risk of
fire. This product does not contain shunts inside the lamps. Do not replace lamps with other than the spare
lamps provided with this product.”

131.7 An ornament shall include the following or the equivalent in the instruction manual: "Disconnect
the lighting string or decorative outfit from the outlet before removing a lamp and replacing it with the
ornament”.
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131.8 A midget push-in type series, series-parallel connected lighting string that employs a construction
that allows the string to operate without the lamps in place shall not include the following statements or
equivalent in the instruction manual or shown on any part(s) of the product and packaging:

a) Picture or drawing depicting lamp(s) removed and the string in the lit condition; or

b) Wording that implies the string can be still energized even with lamp(s) removed.

Exception: A midget push-in type series, series-parallel connected lighting string that employs a shunt
device in each socket that complies with Section 87, Input Test.

131.9 A midget push-in type series, series-parallel connected lighting string that employs a construction
that allows the atlillg to—operate without—tire :dlllpb 1T p:abc arnd—uses—a—fuse ialllp" shall include
instructions thpt identifies the location of the replaceable "fuse lamps" in the lighting stringg and instructs
the consumen how to properly replace the fuse lamp. In addition, the following(shall| be included:
"WARNING - Risk of fire: This product employs overload protection (fuse lamp) in-each series light circuit
to provide overload protection in addition to the fuse(s) located in the plug. Do, npt-replace the fuse lamp
contained in this set with any other type of lamp, use only spare fuse lamps provided with thig product.”
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SUPPLEMENT SA — SEASONAL-LIGHTING LAMPS

INTRODUCTION

SA1 Scope

SA1A1
in accordance

with this standard.

CONSTRUCTION

SA2 Screw-

Base Lamps

These requirements cover lamps intended for series- or parallel-connection in seasonal products

SA2.1 Genlral

SA2.1.1 Ex|
lighting produ
husk of a lam

SA2.1.2 To

a) Shall not exceed the limit specified in Table SA2.1 for @' medium (E26), minig

ct shall be of a type that is contained within, and protected by, insulating mater
bholder. See SA2.1.2.

comply with the requirement in SA2.1.1 the overall base height:

osed live metal, including the screw bases of all lamps that are proyvided w

th a seasonal
al such as the

ture (E10), or

midget (E5) base lamp as measured axially from the bottem of the center contact (in¢luding solder)
to the ppper rim of the screw base, including solder or any conducting material; or
b) Shgll be determined by the gauges illustrated.in‘Eigure SA2.1 and Figure SA2.2 fof a candelabra
(E12) pr intermediate (E17) base lamp.
Table SA2.1
Maximum-height of metal base
Base size Height
inches (mm)
Mpdium (E26) 1.0 (25.4)
Mihiature (E10) 17/32 (13.5)
Midget (E5) 23/64 9.1)
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Figure SA2.1
Gauge for evaluating exposure of live parts of candelabra screw-base lamps

o
~

SCRIBED

LINE
AN |7::

>

-— O

[}
|
I
SURFACE L/ D .l K | |l
E

T
SB1794
Nearest metric
Dimensions Tolerance equiyalent
Referdnce (inches) (inches) (millitheters)
0.750 -0.001 19.04
B 0.562 -0.001 14.26
C 0.470 -0.0002 11.94
D 0,300 +0.001 7162
E 1.25 APPROX. 3.8
F 1.0 APPROX. 2b.4
G 0.781 +0.001 19.82
H 0.063 +0.001 1(60
| 0.520 +0.001 13.21
J 0.687 +0.001 11.44
K 0.125 APPROX. 3[18
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Figure SA2.2
Gauge for evaluating exposure of live parts of intermediate screw-base lamps
SCRIBED | A
B

LINE ’_7 4_‘—‘ B

\ A ]

JLT G
i
f

JURFACE T — 1

R

oy

mOoO o

| Y—4
4
_F

SB17935
Nearept metric
Dimensions Tolerance equjvalent
Referbnce (inches) (inches) (millimeters)
A 0.906 -0.001 2B.01
B 0.781 -0.001 1p.34
g 0.657 -0.0003 1p.69
O 0.415 +0.001 1p.54
H 1.50 APPROX. 38.1
H 1.25 APPROX. 31.8
G 0.937 +0.001 2B.80
H 0.093 +0.001 2.36
| 0.600 +0.001 1p.24
J 0.875 +0.001 2p.23
K 0.125 APPROX. 3.18
L 0.844 +0.001 21.44
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SA2.2 Lamps intended for parallel connection

SA2.2.1
comply with th

e requirements in SA2.2.2 - SA2.2.7.

Candelabra and intermediate screw-base lamps provided with a seasonal lighting product shall

SA2.2.2 Candelabra and intermediate screw base lamps shall comply with the thread specifications
contained in Electrical Lamp Bases, ANSI C81.61. Compliance shall be determined by the Lamp Screw
Base Conformity Test, Section SA7.

SA2.2.3 The acceptability of candelabra- and intermediate-screw-base lamps, with respect to envelope
shape, envelope eccentricity, height of live parts above the center contact, and height of side solder shall
be determined by means of the gauge illustrated in Figure SA2.1 or Figure SA2.2, respectively. In all

rotational orie

ntations of the lamp with its major axis coincident with the center line of the

gauge, a live

part, including

SA2.24 Afi
protrude more|
or side filamern

SA2.2.5 Carn

SA2.2.6 The
the Envelope-

SA2.2.7 Can
an envelope
Temperature T

SA2.2.8 The|

SA2.29 Ifa
cover shall c(
Downward Bu

SA3 Bubble

SA3.1 Thele
Lamps, Sectio
shall also co

comply with th

SA3.2 The

complies with t

side solder or side filament lead, shall not extend above the scribed line.

ament lead in a candelabra-screw-base lamp and in an intermediate base |
than 1 mm (0.04 inch) through the center contact solder on the lapip-base. T
t lead shall not extend more than 1 mm (0.04 inch) from the side ¢fthe screw §

delabra- and intermediate-base lamps shall not employ internal filament shunt

securement of candelabra and intermediate-bases to.their lamp envelopes s
0-Base Securement Test, Section SA8.

delabra- and intermediate-base lamps, under.normal operating conditions,
surface temperature in excess of 90°C (#94°F)when subjected to the L3
est, Section SA9.

lamp is provided with a polymeric decorative cover, the combination of the

ning Rate Test, Section 60.
Lights

mp and housing portion of a bubble light shall comply with the requirements fg

nh SA2. Fafacandelabra or intermediate base bubble light, the lamp base with

ply with"SA2.2.3. For a bubble light intended for series connection, the la
Maximum Lamp Wattage Test, Section SAG.

O cl OT—a

amp shall not
he side solder
hell.

-

D.

hall withstand

hall not have
mp-Envelope

material of the screw shall be copper.or an alloy that contains at least 80 percgnt copper.

amp with the

mply with the applicable;«fequirements and the decorative cover shall comply with the

r Screw-Base
the assembly
mp shall also

he requirements in Materials, Section 8.

Fhaterial which

SA3.3 Under normal operating conditions, the housing or exterior surface of a bubble light shall not
exceed a temperature of 50°C (122°F) when tested in accordance with the Temperature Test, Section 43.

Exception: If the housing or exterior surface of the bubble light is constructed of a material rated greater
than 50°C (122°F) the temperature of the material may exceed 50°C, but shall be consistent with the
material rating and, in no case shall the measured temperature be greater than 90°C (194°F).

SA3.4 The identity (or chemical composition) of the liquid contained in the bubble lamp shall be a non-
flammable liquid whose chemical as ascertained by the Identification Test, Section SA11, will be consistent
with a flammability hazard rating of 0 or 1 in the National Fire Protection Association Standard System for
the Identification of the Hazards of Materials for Emergency Response, NFPA 704.
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SA3.5 The container which holds the liquid shall not permit liquid to escape the container. Compliance
shall be determined as indicated in SA10.2. A supplemental barrier may be employed to comply with this
requirement. Polymeric materials used to construct the barrier shall be suitable for the temperatures
incurred.

SA3.6 Bubble lights which contain the liquid Methylene Chloride shall be marked as indicated in SA13.3.
SA4 LED Lamps
SA4.1  The housing of an LED lamp shall comply with the requirements in 22.2.1.2.

Exception: LED lamps that are encased in a glass envelope need not comply with 22.2.1.2.

SA4.2 An LED lamp shall not employ internal shunts.

SA4.3 The housing or exterior surface of a LED lamp shall have a minimum”temgerature rating
consistent with the measured temperature of the lampholder when tested“(in” accordance with the
Temperature Test, Section 43.

SA4.4 An LED housed within a glass envelope of a screw-type lamp shall comply with thg requirements
for screw-basge lamps and in addition comply with the abnormal operation test described in Section 48.

SA5 Outdopr Use LED Lamps

SA5.1 A polymeric material used for the lamp envelope-oftan LED lamp intended for outfdoor-use shall
be resistant tp ultraviolet (UV) weathering and exposure-to water as determined by the Ultraviolet (UV)
Light Exposune and Water Immersion Tests, Section 94.

Exception: A|material evaluated for resistance™to ultraviolet light in accordance with thg requirements
specified in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C,

PERFORMANCE
LAMPS INTENDED FOR SERIES CONNECTION

SA6 Maximum Lamp Wattage Test

shall not disgipate a wattage equal to 3.0 times the area of the outside glass bulb surface in square
centimeters apove the base or 1.1 times the minimum diameter in millimeters of the lamp in|the location of
the filament, whichever is less, continuously for more than 2 minutes.

SA6.1 Lamps containing shunts employed in a push-in, or miniature or midget screw Ia;a\rr)holder string

SA6.2 Compliance with SA6.1 is to be determined by inserting the lamp in the intended lampholder
connected in series with a variable AC voltage supply in conjunction with a wattmeter. The wattage drawn
is to be gradually increased so that the calculated wattage is reached within 60 seconds. Burnout of the
filament shall occur within 2 minutes after the specified wattage is achieved. For conventional-type lamps
the surface area (see Figure SA6.1) may be calculated as follows:

Total sur face area = sur face area A plussur face area B

Surfacearea A = 2%% h
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Sur face area B = :rg (é)d +C”

-

Figure SA6.1
Determination of surface area of conventional type lamp

GLASS —=
BULB "

—— LAMP
BASE

SA1823

SAB.3 For aglobe-shaped lamp;ithe surface area is to be calculated as follows (see Figure[SAB6.2):

Total sur.face area = sur face areaA minus sur face area B

Surface area A = 4?3(%)—

-

T

Sur face area B = 2x

where:
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GLASS —=

BULB

Figure SA6.2

S3722

LAMP
BASE

LAMPS INTENDED FOR PARALLEL CONNECTION

SA7 Lamp Bcrew Base Conformity Test

SA7.1

Candelabra and intermediate screw-base lamps shall comply with the "Go" and "N

Determination of surface area of globe-shaped lamp

bt-Go" gauges

shown in Table SA7.1. The gauges shall be made and the lamps shall be tested in accordlance with the

specifications|

the lamp bas

Bases, ANSI £81.61.

for Gauges fop-Electric Lamp Bases and Lampholders, ANSI C81.63. The 4
bs shall be determined using the gauging specifications in the Standards for|Electric Lamp

Table SA7.1
Lamp screw base conformity gauges

cceptability of

Gauge (standard sheet number)

Base type Gauge name
E12 (Candelabra) Threaded "Go" Gauge for E12 Candelabra Screw Based 7006-25C-1
Lamps
"Not-Go" Ring Gauge for E12 Candelabra Screw Based 7006-26B-1
Lamps
E17 (Intermediate) Threaded "Go" Gauge for E17 Intermediate Screw Based 7006-25H-1
Lamps
"Not-Go" Ring Gauge for E17 Intermediate Screw Based 7006-26C-1

Lamps

SA7.2 Each of the tests in SA7.1 shall be performed on six previously untested lamp bases.
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SA8 Envelope-to-Base Securement Test

SA8.1 Candelabra and intermediate screw bases shall be secured to their envelopes, or to the housing
for a bubble light, so that the assembly can withstand for 5 seconds a torque of 5 and 7 pound inches (0.57
and 0.79 N-m) respectively without any indication of separation of the envelope or housing from its base.
This determination may be accomplished through the use of a test jig as illustrated in Figure SA8.1. One
previously untested lamp is to be tested.

Figure SA8.1
Test jig for lamp-securement torque test

TEST L AMP THREADEND UG _TO
D7 YvIT LARARY — =g — — e L~

/ ACCOMMODATE LAMP BASE

WEIGHT -/

SB1795
SA9 Lamp-Envelope Temperature Test

SA9.1 Comgliance with SA2.2.7 shall bedetermined by visually inspecting the tempergture-sensitive
stripe describgd in SA9.4 after being tested as described in SA9.2 — SA9.5. The absence df a distinctive
change in the pppearance of all or any(part of the test stripe, such as a change from dull-opague to glossy-
transparent, islacceptable.

SA9.2 Candg¢labra- or intermediate-base lamps shall be positioned in lampholders with the lamps
oriented so their major axes.are essentially vertical with each lamp base down and each lamp is spaced at
least 3 inchesI(76.2 mmhffom any adjacent lamp. The test shall be conducted in a substanfally draft-free
environment, at any ambient temperature within the range of 25 £3°C (77 £5.4°F).

SA9.3 If the|lamps are provided in various colors, those lamps that, due to color (typically blues and
greens) or finLﬁL&anstnLa&mposchManspamnﬂmﬂibe.&mpec&d@&m@g.aﬁ@her envelope

temperature are to be tested. If the lamps are provided in various shapes, each lamp shape is to be tested.

SA9.4 A test stripe?, approximately 1/4 — 1/2 inch (6 — 13 mm) wide of a 93°C (200°F) temperature
sensitive liquid is to be painted onto the surface of each lamp (one side only) with the stripe extending from
the lower-most part of the glass envelope to its top. When the filament is skewed, the paint is to be applied
to the envelope surface closest to the filament. As an option to using the liquid, a 93°C (200°F)
temperature indicating marker® is permitted to be used. The temperature-indicating marker shall be held
against the surface of each lamp during the temperature test and the marker shall not melt (markers
immediately melt when the temperature is reached).

a An acceptable means of providing the stripe is to use the 93°C maximum temperature-sensitive
| Omegalaq liquid available from Omega Engineering Inc.

b An acceptable means of providing the temperature-indicating marker is to use the 93°C (200°F)
temperature-indicating marker available from Markal or Tempilstik.
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SA9.5 The lamps are to be installed in lampholders and then connected to a power supply of 120 V, 60
Hz for 5 minutes, after which they are to be de-energized and then inspected as described in SA9.1.

Exception: The power supply shall be adjusted to the rated voltage of the lamp if this is less than 90 V.

BUBBLE LIG

SA10 Gene

SA10.1

HTS

ral

For a bubble light intended for series connection, the lamp portion of the bubble light shall

comply with the Maximum Lamp Wattage Test, Section SA6. For a bubble light intended for parallel
connection, the lamp and housing portion of the light shall comply with the applicable requirements in the

Lamp Screw
SA8. In additi
with the appli

SA10.2 The
a force of 30 |

SA11

SA11.1  Wh¢{
contained in &

SA11.2 QUA

Im]} o £ H S - + O tH oOAN7 o = 1 + I} o

IAOT \JUIIIUIIIIIly TCOL, YUUUUIT O\, daiiu uire I_IIVUIU}JU WA OT T UUTTITICIT
bn, the lamp portion of a bubble light intended for parallel connection shall sep
able requirements in Sections SA7 — SA9.

container which holds the liquid shall be subjected to the Crush Test,Section |
bs (133.4 N) is to be applied and there shall not be any leakage offluid as a res

Identification Test

n tested as described in SA11.2, the identity (ef\chemical composition
bubble light shall be ascertained. See SA3.4.

ALITATIVE INFRARED ANALYSIS — An infrared spectrum of the liquid is to &

means of a

infrared spectrophotometer, in accordance with the methods describg

Spectroscopy} Section 43 of the Standard for Polymerie’ Materials — Short Term Property

746A. Interpretation of infrared spectral absorbances can aid in the identification of the

polymeric compounds. Identification (or chemical\composition) is ascertained by comparing
infrared specfra to those of known composition-

GLASS LED LAMPS

SA1MA Ge

SA11A1 W
provided that

eral

nen subjected o @ single drop described in 59.1, lamp breakage is consider
for all threetlamps, there is no accessibility of live parts or a minimum of

sample’s outgér envelope_surface area above its base contacts breaks away or become

separated.

SA11A.2 Dsg

leted

Test, Section
arately comply

B3, except that
ult of the test.

of the liquid

e obtained by
d in Infrared
Fvaluation, UL
composition of
a compound's

ed acceptable
75% of each
5 permanently

PRODUCTIO
SA12 Gene

SA121
production an

MARKINGS
SA13 Gene

SA13.1

N LINE TESTS

ral

d upon final assembly to determine that each lamp lights at the rated voltage.

ral

envelope or lamp base with each the following:

Each intermediate and candelabra base lamp shall be subjected to an operation test during

Intermediate and candelabra base lamps shall be legibly and durably marked on the lamp
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a) The manufacturer's name or trademark,
b) The rated voltage, marked as "V" or "Volts," and

c) The rated wattage, marked as "W" or "Watts."

Exception: A bubble light shall be marked on any portion of the assembly which is visible without
disassembly.

SA13.2 The carton in which candelabra or intermediate base replacement lamps are packaged shall be
marked with the type of lamp, either candelabra base or intermediate base.

SA13.3 A seasonal product containing bubble lights that use methylene chloride shall be marked:
“Caution — Vial contains Methylene Chloride. If exposed to the liquid, contact your local poison control
hotline.”

SA13.4 Products employing glass lamps complying with this Section shall be marked in acfordance with
125.3.11.



https://ulnorm.com/api/?name=UL 588 2024.pdf

DECEMBER 5, 2024

UL 588

151

SUPPLEMENT SB — SEASONAL-LIGHTING LAMPHOLDERS

INTRODUCTION

SB1 Scope

SB1.1

These requirements cover E12 (candelabra), E17 (intermediate), and E26 (medium) Edison-

screw, seasonal lighting lampholders to be used in seasonal-lighting products covered by the Standard for

Seasonal and

Holiday Decorative Products, UL 588.

SB2 Glossary

SB2.1 LAM
lighting string
suitable for g

CONSTRUC
SB3 Gener

SB3.1 The
seasonal light

SB3.2 The
where specifi
requirements

lampholders ¢mployed in products intended for outdoor use shall also comply with the re

weatherproof

SB3.3 Ase

type, and corx

temperature r|

SB3.4 A se
Electric Lamg
Section SB13

SB3.5 A sg
requirements

’ p
and decorative-lighting outfits and which, by its construction and intendedyap
neral use.

ION
I

requirements in this section apply to E12 (candelabra) and E17 (interm
ing lampholders.

equirements in this section apply to E26 (medium) screw seasonal lighting lan
cally indicated. E26 (medium) screw seasgnal lighting lampholders shall alg
contained in the Standard for Lampholders; UL 496. E26 (medium) screw se

lampholders in UL 496.

type specified by the manufaeturer, but shall not be rated less than 7 watts, W
ating of 90°C (194°F).

hsonal lighting lamphalder shall comply with the thread specifications for L3
s, ANSI C81.62 €Compliance shall be determined by the Screwthread Cqg

asonal _lighting lampholder shall provide lead securement which comf
in the Secureness of Leads Test, Section SB15, and the Lead Pull Test, Sectig

lvith seasonal-
blication, is not

ediate) screw

hpholders only
o0 comply with
asonal lighting
uirements for

sonal lighting lampholder shalkbe evaluated for the wattage and temperaturg ratings, lamp

ith @ minimum

mpholders for
nformity Test,

lies with the
n SB16.

br flexible cord

Exception: A

ampholder intended for use with Type XTW, SPT-1, or SPT-2 parallel conduct

need not be subjected to the Lead Pull Test.

SB3.6 Uninsulated live parts of a seasonal lighting lampholder, including an E26 (medium) screw
lampholder, shall not be accessible as determined by contact with the accessibility probe illustrated in

Figure SB3.1.
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