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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
candel@bra- or intermediate-screw lampholders connected in parallel for direct-copnection use. These

require
sculptu
resemb
resemb
animat
These

1.3 T
to a pu
lighting

14 T
non-se
intendgq
nightlig
produc
Produg

1.5 T
season
under t

16 C
measu
branch
mm) in

ments also cover factory-assembled seasonal decorative outfits such! as

reaths, stars, light

res, crosses, candles or candle sets without lamp shades, products”’in the shape of, or in

lance to, Christmas trees with simulated branches and needles, products i
lance to, wreaths provided with simulated branches and needles;blow-mold
pd figures, tree tops, controllers, tree stands, electric tree poles, and motorizeg
equirements cover products which are portable and not permanently connectq

nese requirements additionally cover ornaments which'are provided with an a

the shape of, or in
d figures or objects,
decorative displays.
d to a power source.

lapter for connection

sh-in lampholder and are intended to replace a gush-in lamp in a series-connected decorative-

string or decorative outfit.

nese requirements do not cover strings.employing lampholders larger than
hsonal lighting, non-seasonal products,, permanently connected products, ng

intermediate-screw,
n-decorative lighting

d for illumination only, cord sets, or temporary power taps. These requirements also do not cover

hts which are covered under the Standard for Direct Plug-In Nightlights, UL 17
s that are not part of a decorative)outfit which are covered under the Standarg
ks, UL 2388.

nese requirements do.not cover portable electric lamps intended for gener:
al decoration and a.typical lamp shade construction open at the top and botto
he Standard for Rorfable Electric Luminaires, UL 153.

hristmas trées exceeding 30 in (762 mm) in height but not exceeding 12 ft
ed from-the top of the tree to the bottom of the base of the tree and pro
s and\needles, products in the shape of, or in resemblance to, a wreath ex
outer,diameter and provided with simulated branches and needles, or other

decora

B6, or flexible lighting
for Flexible Lighting

| illumination with a
, which are covered

3.7 m) in height, as
Vided with simulated
ceeding 48 in (1219
similar seasonal-use

ive“outfits shall additionally be investigated to the Outline of Investigation for

Fire Tests 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

 —(8

Product

Wall Receptacle at house

SM831

2.3 BUBBLE LIGHT — A light assembly consisting of a liquid filled container assgmbled to a housing
which cpntains a lamp. The lamp isused to heat and brighten the liquid producing an{illuminated bubbling
effect.

2.4 CUASS 2 CIRCUIT=A"circuit powered from the output of a Class 2 transformef or a Class 2 power
unit. Seg 18.1.

2.5 CONTROLEER — A product designed to electronically or electromechanically yary the power to or
the on/¢ff cycle.of the seasonal decorative lighting product or products which it is intended to control. A
controllér may-additionally provide sound effects. A controller may be a separate unit pr an integral part of
a stringTor decorative ouffit.

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
connection of a flexible cord. A current tap may be provided with integral overcurrent protection. See
13.3.4.
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29 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.

210 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 the shape of, or in resemblance to, a wreath provided with simulated branches and needles, a
blow-molded figure or object, such as a pumpkin, a snowman, or a tree, an animated figure, a tree top, a
tree stand, and a motorized decorative display having illumination or other decorative effects. It is provided
with owmmay be provided with
either & lighting string as part of the illumination of the decorative outfit, or with) a’controller, or both. A
lighting] string or lighting harness provided with decorative covers over the\lampq is considered as a
decorative outfit.

211 DIRECT PLUG-IN UNIT — A power unit which employs a bladé assembly [on its enclosure for

conned
employ

direct

2.12

all part
the likg

12.1.
2.13

2.14

tion to the branch circuit and a means for connection to a seasonal lighting p
a transformer if the seasonal product requires a low-voltage supply source. A
gdlug-in unit.

ENCLOSURE — Any surface or surrounding structure that reduces the likelihog
5 of the product that may otherwise present a tisk of electric shock or injury to
lihood of propagation of flame initiated by electrical disturbances occurring w

FUSEHOLDER - A device which holds an overcurrent-protective fuse.

L AMP, BALLAST — A series-connected lamp used in conjunction with an indivi

limit the current flow to less than 0:6°A if all individual-flashing lamps were in their sh

and 28|

2.15

(12 mm

2.16

means
lamp ¢
lamp i

4.

L AMP, CANDELABRA-BASE (E12) — A lamp employing a screw base appro
) in diameter. AnE12 lamp is the ANSI designation for a candelabra-base lam

L AMP, FLASHING — A series- or parallel-connected lamp that automatically

roduct. The unit may
\ controller may be a

d of access to any or
bersons and reduces
thin. See 10.1.1 and

dual-flashing lamp to
prted state. See 28.3

Ximately 0.47 inches
D.

cycles on and off by

of a bimetallic strip connected in series with the filament. For series-connecte
Tuses all lamps connected in series with it to flash. For parallel-connected stri
slintended to flash.

F

strings, the flashing
gs, only the flashing

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.

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.
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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

encaps
provide
by push

224

electrical and mechanical connection to the lampholder.

hlating enclosure with wire leads for electrical connection to the lampholdg
j with an adapter which separates the leads and secures the entire assembly

AMP, SCREW-BASE (EDISON-SCREW) — A lamp provided ‘with an Edi

Lin friction fit. The adapter may be provided with a positive latching mechanism.

r. The enclosure is
into the lampholder

son-screw base for

2.25 UAMPHOLDER, CANDELABRA-SCREW (E12) — A sscrew-type lampholdgr which accepts a
candelgbra-base (E12) lamp. An E12 lampholder is the~ANSI designation for & candelabra-screw
lampholder.

2.26 UAMPHOLDER, INTERMEDIATE-SCREW (E17) — A screw-type lampholdef which accepts an

interme
lampho

227 L
base (E

228 LU

(E5) lamp. An E5 lampholder is the ANSI designation for a midget-screw lampholder.

229 |
base (E|

230 U
lighting

Hiate-base (E17) lamp. An E17 lampholder”is the ANSI designation for an
der.

AMPHOLDER, MEDIUM-SCREW(E26) — A screw-type lampholder which
P6) lamp. An E26 lampholder is‘the ANSI designation for a medium-screw lam

AMPHOLDER, MIDGET-SCREW (E5) — A screw-type lampholder which ac
AMPHOLDER AMINIATURE-SCREW (E10) — A screw-type lampholder which
10) lamp. AnE10 lampholder is the ANSI designation for a miniature-screw lan

AMPHOLDER, SEASONAL LIGHTING — A lampholder that is restricted for
5trings; and decorative-lighting outfits and which, by its construction and intend

intermediate-screw

accepts a medium-
pholder.

epts a midget-base

pccepts a miniature-
hpholder.

use with seasonal-
bd application, is not

suitablél

forgéneral 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-
replaceable lamps without shunts, an attachment plug, wire, and overcurrent protection. See 28.1 and
29.1.
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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 removable are also considered as lighting strings.

2.35 LIGHTING STRING, SERIES-PARALLEL-CONNECTED — A lighting string consisting of two or

more §
other a

2.36
and lan

2.37

2.38
is part

2.39
take th
be eleg

2.40
wiring
illuming
2.41

assem
paralle

242
produc

2.43

eries-connected strings of lampholders or non-replaceable lamps connecte
hd across the line and neutral by means of an attachment plug or current tap,

L IGHT SCULPTURE - A polymeric or coated metallic rigid or flexible)frame {
ps are attached. The lamps provide outline illumination of the figgre-or object

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

LOAD FITTING — A female contact device, such as a.cord connector or dedica
bf a lighting string or decorative outfit and is intended for connection to an attac

DRNAMENT — A unit provided with a lamphalder adapter or input leads and a
b place of a push-in lamp in a series-connected lighting string or decorative ou
tronically- or non-electronically-operated.

DRNAMENT, ELECTRONICALLY-OPERATED — An ornament which employ
hssembly, electronic components; or similar item. This type of ornament ma
ted, animated, or similar effect; or a combination of the above.

DRNAMENT, NON-ELECTRONICALLY-OPERATED — An ornament prov

bly consisting of only-a lamp and lampholder, or of more than a single lamp ¢

POWER INLET (MOTOR ATTACHMENT PLUG) — A male contact device tqg
to provide an integral blade configuration for the connection of a cord connect

!

H in parallel to each

o which lampholders
created by the frame.

ed receptacle, which
hment plug.

adapter intended to
it. An ornament may

s a motor, a printed
produce sound, be

ided with a wiring
bnnected in series or

, on one end and‘an adapter on the other end. This type of ornament is illuminated only.

be mounted on the
or. See Figure 2.1.

RECEPTACLE, DEDICATED - A receptacle that is intended for connection to

the attachment plug

or curr

Nt tap of a specific product suchas a decorative=tightimgstringoradecorati

e 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
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.
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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 WIRING DEVICE — A device which is wired on flexible cord for temporary connection of the cord to
a receptacle, cord connector, or other outlet device, to make a detachable electrical connection to an
attachment plug, to provide multiple outlet configurations, or similar connection. An attachment plug,
current fap, cord connector, and load fitting are examples of a wiring device.

3 Components

3.1 EXcept as indicated in 3.2, a component of a product covered by this'standard ghall comply with the
requirerments for that component. See Appendix A for a list of standards covering cqmponents generally
used in the products covered by this standard.

3.2 A gomponent is not required to comply with a specific requirement that:

) Involves a feature or characteristic not required in the application of the component in the
roduct covered by this standard, or

) Is superseded by a requirement in this standard.

3.3 A pomponent shall be used in accordance with its rating established for the infended conditions of
use.

3.4 Specific components are.sincomplete in construction features or restricted in performance
capabilifies. Such components‘are intended for use only under limited conditions, such as certain
tempergtures not exceeding ‘specified limits, and shall be used only under those specific conditions.

4 Units of Measurement

4.1 Vdlues stated without parentheses are the requirement. Values in parenthese$ are explanatory or
approximate.information.

5 References

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

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.
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6.2 The wire type and overcurrent protection requirements for a seasonal lighting product are
summarized in 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 fittings

With load fitting Without load With load fitting Without load
fitting fitting
Minimum wire size, AWG (mm?) 22 (0.32)2 22 (0.32)7 20 (0.52)2 22 (0.32)2
Wire type CXTW, XTW? CXTW, XTW? CXTW, XTW? CXTW, XTW?
Minimum wire temperature 105°C 105°C 105°C 105°C
Maximym current rating, Amperes 0.6 0.6 06 1.8
Total mpximum wattage of strings 216 Watts - 432 Watts -
allowed to be connected together, end-to-
end
Fuse rating, Amperes 3 3 5 3
Fuse lofation Grounded and Grounded and Ungrounded Ungrounded
ungrounded ungrounded conductor (hof conductor (hot)
conductor conddctor
On/Off witch and type (if located in other Double-pole in Double-pole in Single-pole Single-pole
than a ¢lass 2 circuit) both conductors both conductors ungrounded ungrounded
conductor (hof] conductor (hot)
See Fiqure Figure 7.4, Figurée Figure 7.3, Figure Figure 7.6, Figure Figure 7.5, Figure
7.6, Figure 716 7.7, Figure 7.13 7.10, Figure 7.16 7.9, Figure 7.14
@ A motprized product shall employ minimum 20 AWG Type SPT-2 wire for the supply connections. See Figure 7.11 — Figure 7.16.

Table 6.2

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

With load fitting

Without load fitting

Minimu

Wire ty

M wire size, AWG (mm?)

e

20 (0.52)7
XTW

18 (0.82)°

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

20 (0.52)
XTW

18 (0.82)°

SPT-1, SP-2, SPT-2,
S, ST, SE, SO, SO0,

Minimum wire temperature

Fuse lofation

SJOO
105°C

Ungrounded conductor (hot)

SJ, SJT, SJE, SJO,
SJOO

105°C

Ungroundgd conductor (hot)

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

See Figure

Single-pole ungrounded conductor (hot)

Figure 7.2, Figure 7.12

Single-pole ungrounded conductor (hot)

Figure 7.1, Figure 7.11

7.16).

SJEW, SJOW, or SJIOOW.

@ 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,

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

7 Overcurrent Protection

7.1 A product covered by this standard shall be provided with integral overcurrent protection which
complies with the Standard for Low-Voltage Fuses — Part 1: General Requirements, UL 248-1, and the
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Standard for Low-Voltage Fuses — Part 14: Supplemental Fuses, UL 248-14. Refer to Table 13.1 for
overcurrent protection ratings for each wire size.

Exception No. 1: An ornament need not be provided with integral overcurrent protection.

Exception No. 2: A product employing a direct plug-in or a through cord power supply provided with a
minimum 18 AWG input cord in accordance with Section 18, Class 2 Circuits, need not be provided with
integral overcurrent protection.

Exception No. 3: Direct plug-in products provided with a maximum of three load fittings with no external
wiring need not be provided with overcurrent protection, provided that the product is capable of carrying
15A of current.

7.2 A product employing a power inlet intended for use with a cord set or acdetaghable power-supply
cord shall be provided with fusing in accordance with this Section:

a) In the power inlet or adjacent to the point of connection to the power-supply source provided by
the product, and

b) In the detachable power-supply cord if provided.

7.3 THe overcurrent protection shall be either an integral-part of the attachment plug or current tap, or of
a through-cord design (in-line fuseholder) located so-.that there is not more than |6 inches (152 mm)
between the face of the attachment plug or current taprand the side of the fuseholder furthest from the
attachnient plug or current tap. If a through-cord design is employed, a minimum 20 AWG (0.52 mm?) wire
shall belused between the attachment plug or current tap and the fuseholder.

Exceptipn No. 1: A product employing minimum 16 AWG (1.31 mm?) flexible cord is fqermitted to have the
overcurrent protection located inside the@nclosure.

Exceptipn No. 2: A product that\is-hot provided with a load fitting is permitted to Have the overcurrent
protectipn located inside the enclosure provided that the fuse is the first electrically cbnnected item in the
circuit after entrance into the\enclosure, and is before any other electrical components|in the product.

7.4 THe rating of the avércurrent protection shall be as indicated in Table 6.1 or Tablg 6.2.
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Figure 7.1

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

LINE LOAD
FITTING FITTING
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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
FITTING

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
(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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Series-parallel-connected string with a non-polarized line and load fitting

A1

Figure 7.8

(See notes 1, 2, 3)
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Figure 7.9

Series-parallel-connected string with a polarized line fitting and without a load fitting
(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)
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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)
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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

Decorative Outfit
SM507C or ITree Stand

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)
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Figure 7.16
Decorative ouftfit 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
L]
/ ! !
J | N~— |
Line Fitting | |
- - - - _ _ _ _ _1
Decorative Outfit
SM509C or Tree Stand
Notes 1 —{6 for Figure 7.1 to Figure 7.16, applicable as indicated in each figure;

1. Represents overcurrent protection provided in accordance with this section.

2. If all wi

3. If wire
Table 6.2)

4. This fig
5. See Fig
6. See Fid
7. The fol

f varying gauge size is used, fuses B1 and B2 or C1 and C2 shall be provided and rated in acco

Lre represents a decorative oultfit or tree stand thatimay employ a motor.
jure 7.7 for series-parallel combination withoutlead fitting.

jure 7.8 for series-parallel combination with load fitting.

owing is a key for Figure 7.1 — Figure(7.16:

Non—poldrized

DID)Tad

Non—polarized
Load Fitting

Polarized
Load Fitting

S3711

e is the same gauge size, fuse A1 or both fuses A1 and A2 may serve to protect the entire assemijly.
dance with Table 6.1 and

Line <Ritting
Lamp or Loag
Polarized
Line Fitting A/ Used to Indicgte Extended
Length or Repetition
| 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.

Except,
employ:

7.7 A

condud

Except,

inside f

78 T
lighting
type, a

glass lamp or otherwise suitably encloséd in a material that complies with Section

protect
lamp, t

Except,

followin

on: A decorative outfit without a load fitting need not be provided with a_spg

a) A series-connected string as described in 28.1, or

b) A parallel-connected string as described in 29.1.

product provided with a non-polarized line fitting shall employ two fuses, on
tor, which are not required to be replaceable.

on: A product that is not provided with a load{itting and with the overcurre
he enclosure as described in 7.3, the overcurrent protection is permitted to be

ne supplementary protection used for,the midget push-in series- or serig
string employing self-shorting lampholder contacts shall be of the non-autg
nd if provided in a lamp, shall be ndnreplaceable and not be provided with a

br shall comply with Calibratieh-Test, Section 65, Fault Current Test, Section 6
ne Cascading Lamp Temperature Test, Section 85.

on: It is acceptable.toreplace the supplementary protection provided in the la
g criteria:

a) The lighting.string is constructed such that the fused lamp cannot be repla
in lamp,

b) The lampholder is constructed such that the steady illuminating lamp

re fuse if it does not

£ connected to each

ht protection located
hon-replaceable.

S5-parallel connected
matically re-settable
shunt. It may be in a
10, Enclosures. The
b and if provided in a

np when it meets the

bed by another push-

h

p

cannot fit into the
tended for the fused

ampholder such that it makes an electrical connection with the lampholder in

farmp;

¢) 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

#Emﬂvve&mmﬂvmmmwmmb[ attached.
8.3 A polymeric material used to provide all or any part of an enclosure employed inm a seasonal lighting

product|shall comply with the requirements for Enclosures, Section 10.

8.4 Nog edge, point, or burrs of an uninsulated live part shall contact the insulation of the wire or the
insulatign of the conductor of a cord that is connected at opposite polarity.

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

8.6 Hagrd fiber is acceptable for insulating bushings;.washers, separators, and barfiers, but not for the
sole support of live parts.

9 Medhanical Assembly

9.1 A pplice, a non-enclosed motor, a<printed wiring board, a switch without enclosefl terminals, and any
wiring shall be located in an enclosure:which complies with the requirements in Enclosjures, Section 10.

Exceptipn: Type CXTW, parallel conductor XTW, SPT-1, SPT-2, SJ, SJT, S, and ST wire of the minimum
gauge gpecified in Supply €onnections, Section 13, need not be enclosed.

9.2 A controller, splice-compartment, direct plug-in unit, or electronically-operated orhament shall employ
an enclgsure which‘€omplies with the requirements in Enclosures, Section 10.

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

9.4 Armadhesive usedtosecure parts of theenciosure of a product statttompty with the Standard for
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 intfroduces 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
enclosire in such a manner as to not be accessible or exposed to tampering, or subjéct to damage during
normalluse. A switch shall also comply with Switches, Section 19.

9.8 The actuating means of a switch, such as a toggle, handle, or similartdevice, $hall comply with the
requirement in 9.7 if dislodging such a part results in the exposure of liveparts (segq 12.1) or film-coated
magnet wire as determined by contact with the probe illustrated in Figure 9.1.
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Figure 9.1
Accessibility probe

35 | APPROX— | |
RADIUS 0 N 50

@ | il

[ 05 !
SECTION |
g "]

_I
&
17\
i
S

——
>
]
[
I S
L& =2l
-— ]
~
oo
©
<
\
\ |
]
i _
1T [
i i
i
’J_,__/,_u—
O
[e=)
[{=)
D
-
o
o

254 _0'5 : @

234

I 50 I
|
: 215 —
!
1
254 —
N </////7 ~
222/ £22/
78

ffffff ALL DIMENSIONS IN MILLIMETERS



https://ulnorm.com/api/?name=UL 588 2023.pdf

SEPTEMBER 8, 2023

UL 588

37

9.9

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

10 Enclosures

10.1

10.1.1

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

10.1.2
constry

10.1.3
supply

Except,

enclosg
condug

gauge

10.1.4
produc

10.2

10.2.1

less than 0.032 inch (0.81 mm), or.0f another metal that provides strength and rigidity

Metallic enclosures

The enclosure of a controller, direct plug-in unit, or electronically-operate
cted of a polymeric material which complies with 10.3.1 — 10.3.10.

The enclosure of an open-winding motor or transformer, splicessorwiring o
cord shall be constructed of metal or a polymeric material which cGmplies with

 ornament shall be

ther than the power-
10.2.1 - 10.3.10.

on: The enclosure of fixed internal wiring that does not_include splices (¢
bd if it provides mechanical protection for the wiring, and-if the wiring consis
tor XTW, SPT-1, SPT-2, or jacketed flexible cord. Sée*Supply Connections,
required.

Means shall be provided to prevent external*wires from being pushed into
. Compliance shall be determined by the Wire Push-Back Relief Test, Section

An enclosure of sheet metal;shall be constructed either of uncoated steel, w

r taps need not be
s of CXTW, parallel-
13, for the minimum

the enclosure of the
17.

hose thickness is not
equivalent to that of

0.032 ipch (0.81 mm) steel.

10.2.2 | Sheet steel shalkbe coated with a corrosion-resistant material such as zipc, paint, enamel, or
lacquet.

10.3 Polymeri¢enclosures

10.3.1 | Asthermoplastic or thermosetting material used to provide all or any part|of the enclosure as
specifigdin 10.1.1 and 12.1, or to provide structural support in the product, shall comply 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

27.

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

10.3.8

Immers
an encl
fluoresd

Excepti
with the
Evaluat

10.3.9

in Elect
with im
tempera

10.3.10

The ultraviolet (UV) conditioning described in the Ultraviolet (UV) Light’E
on Tests, Section 94, shall be conducted on outdoor units in which polymeriq
bsure or for structural support, and all other units subjected to ultraviolet ra
ent lamps.

bn: An enclosure fabricated of material evaluated for resistarice to ultraviole
requirements specified in the Standard for Polymeric Materials — Use in
ons, UL 746C, need not be further evaluated.

With regard to consideration of thermal endurance in the Standard for Polym
ical Equipment Evaluations, UL 746C, the material shall possess a mechanics
pact, as a result of long term aging or a“generic temperature index of at
ture in the Temperature Test, Section 43.

Polymeric materials employed for‘an enclosure, attachment plug, current ta

fusehol
minimu
applica
Applian

Excepti
volume
end pro
Catego

r, or series-connected lampholder, or any device not mounted within an en
flammability rating as indieated in Table 10.1. The flammability rating is to b

}e
le tests in the Standard-for Tests for Flammability of Plastic Materials for B

ces, UL 94.

bn: Polymeric matetials, other than those used in lampholders less than 0.15
employed in.series or series-parallel connected strings, may comply with e
duct flame-tests if they have a minimum HWI (hot-wire resistance to ignition
v (PLC)of"3 and a minimum HAI (high-current arc resistance to ignition) PLC ¢

xposure and Water
material is used as
diation from integral

light in accordance
Flectrical Equipment

eric Materials — Use
| temperature index,
least the measured

p, load fitting, in-line
Closure shall have a
e determined by the
arts in Devices and

inch® (2500 mm?®) in
ther of the following
Performance Level
f3:

me, the flame tests

I) If.the component material is greater than 0.15 inch® (2500 mm?) in volu
ontained in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, 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.
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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 required

3

not required

decorat
a produ
circuit

Polymeric materials used as a non-

e not required
ive part of the enclosure for

ct which employs a Class 2

not required

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

b Altern
¢ Refer

9The H
Propert]

¢ Mater
Burning

o0 Seasonal-Lighting Lampholders, Supplement SB, for parallel-connected lampholders.

\WI and HAI performance level categories (PLC) are described in the Standard for Polymeric Mate|
y Evaluations, UL 746A.

al shall have a maximum vertical downward burning rate of 4 inches (102 mm) per minute as dete
Rate Test, Section 50.

htive end product flammability tests may be performed in accordance with the Exception to 10.3:10.

ials — Short Term

mined by the Downward

11 En

11.1
power-
shall ¢
determ
11.3-

Except,
necess

There shall not be openings in the enclosure except for the passage of wiring,

closure Openings

supply cord, if employed, or for ventilation. These openings shall not be large
bmply with 11.2. Any opening in the enclosure shall not permit accessib
ned by contact with the probe illustrated‘in.Figure 9.1. A ventilation opening

on: A product or device which contains a replaceable fuse may employ an op
ary to determine if the fuse is.ntact and shall comply with the Fault Current Tes

1.2

11.3

the opgning doesdot exceed a major dimension of 0.15 inches (3.8 mm).

1.4

betweegn the opening and any live part or possible source of arcing, such as a switcl]

If wiring passes through ‘an opening in a metal wall, it shall be protected by a
or by rqlling the edge of the metal at the opening not less than 120 degrees. The edgs
be free|of burrs, fins, andother sharp edges. See 21.1.

ventilation:opéning employed in the enclosure of a product shall be of such

ventilation opening employed in the enclosure of a product shall be prg

a rotating shaft, or a
than necessary and
lity of live parts as
hall also comply with

ening not larger than
t, Section 66.

bushing, a grommet,
s of an opening shall

size and shape that

vided with a barrier

, fuse, printed wiring

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

Exception: A ventilation opening with a major dimension of 0.02 inches (0.5 mm) or less need not be
provided with a barrier.

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.
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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).

Figure 11.1

Ventilation openings

Unacceptable Acceptable Acceptable
BARRIER =
—a1 B |[=-—
_L LIVE *
P A PART A [ g~ ( gl
- D 5 LIVE
LIVE D ~ i /_j PART
_—
PART y ~ A A 1 —
BARRIER >\ B B
B BARRIER
SB17858 c ¢ ¢

Notes:
A = The minimum 0.25 inch (6.4 mm) distance specified in 11.6

B = The opening sized in accordance with 113

[ = The enclosure 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 grounded (neutral) conductor shall not be accessible except during relzlimping of a parallel-
connedted, screw-base lamp.

13 Sdpply Connections
13.1 General

13.1.1 | A seasonal lighting product shall be provided with’aymeans for connection [to the supply circuit.
This me¢ans 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 integral power-supply cord consisting of a length of flexible cord and ap attachment plug or
current tap,

c) A blade assembly located on-the enclosure of the product for direct conpection 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 Standgrd for Cord Sets and
Power-Supply Cords, UL 817, and if a statement indicating the availability of such a cord set
is myarked on the product or is included in the instruction manual provifled with the product,
OF

2) Provides a detachable power-supply cord with the product which gomplies 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?)
12 (3.31)
14 (2.08)
16 (1.31)
18 (0.82)

20 (0.52)

22 (0. 32)
AY 7

amperes / watts
12/1440
12/1440
10/1200
82/960
3.6/432

1.8/.216

amperes
N/A
N/A
10°

ga

5

3

the maximum current

2 When
shall nof

b Overcl
overcurt

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

rrent is required only when more than 3 load fittings are employed. A maximum of 6 load fittings a
Eent protection is provided.

e permitted when

13.1.6
manner
of Cond

13.1.7
6.2.

13.1.8
wires, 0

Excepti
insulati

13.1.9

13.1.10

The conductors of the flexible cord or wire shall be fastened securely an
to the terminals of the attachment plug, current tap, or load fitting as determir
uctor Connections Test, Section 72.

The supply connection requirements for a seasonal product are outlined in

d in a workmanlike
ed by the Reliability

Table 6.1 and Table

A seasonal product shall not employ wire positioning devices on non-en
I conductors.

bn: Products provided with a rigid~frame employing wire positioning devices th
n of the flexible cord, wires, or conductors, need not comply with this requirem

Deleted

A series-connected LED lighting string is permitted to be provided with a ca

losed flexible cord,

at do not deform the
ent.

hdelabra-base (E12)

or intermediate-base (E17) male screw base for connection to the lampholders of a parallel-connected

lighting

13.2 (

string.

ords

13.21

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

Flexible Cords and

Cables, UL 62. All wire and cord shall have a minimum flame rating of VW-1.

Exception: Wire in a Class 2 or battery circuit with a maximum available power of 15 Watts and employs
insulation less than 1/64 inch (0.4 mm) is not required to comply with the Standard for Flexible Cords and
Cables, UL 62, or be rated VW-1.

13.2.2 In a decorative outfit with one or more medium-screw lampholders, the minimum cord size shall
be 20 AWG (0.52 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 mm2); or

c)Type CSTW-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.

Excepf|
31.7 pn

Except,
a minin

Except|
shall e

XTW wji

Excepf|
non-cu

When
comply

Except,
condugd

13.2.5
any twg

on No. 1: A decorative oultfit is able to employ single-conductor Type CXTW
bvided that the lampholders or the wire or both are secured to and supparted b

on No. 2: When a net lighting string employs single conductor Types€EXTW flg
um 18 AWG (0.82 mm?).

on No. 3: When a series-connected seasonal product eniploys a polarized |
nploy a minimum 20 AWG (0.52 mm?) Type CXTW twisted conductor wire or|
re.

rrent carrying polymeric supporting rope whigh is rated for at least 105°C and:

a) Complies with 82.1 when the suppert rope has a minimum diameter equ
wire, or

b) Complies with 82.2 when the<diameter of support rope is less than that of th

he seasonal product iscfor outdoor-use, then the non-current carrying polyn
with the requirements in 94.2.

on No. 5: A lighting string that complies with 82.2 is permitted to be provided
tor with integralparallel construction.

fittings; of 15 times the sum of the outside diameters of the wires which are tw

13.2.6
power i

wire as indicated in
y a rigid frame.

Xible cord, it shall be

ne and load fitting, it
20 AWG (0.52 mm?)

on No. 4: Single conductor CXTW wire is permitted to be employed if the Wire is twisted with a

ivalent to the CXTW

b CXTW wire.

heric rope shall also

with a single CXTW

The maximum length of lay of CXTW twisted conductors shall not exceed an average, between

isted together.

= - _ I I ed—wit N
nlet shall be Type SPT-2, or the equivalent.

ct which 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 The wire of flexible cord employed in a Class 2 circuit with a maximum available power of 50
Watts as measured in 49.2 — 49.4, shall be suitable for the current with a minimum of 1/64-inch (0.4-mm)
thick insulation.

Exception: Wire employed in a Class 2 or battery circuit with a maximum available power of 15 Watts is
able to have less than 1/64 inch (0.4 mm) of insulation.

13.2.11 A flexible 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 attachmeént plug, cord connector,
current fap, power inlet, or other wiring device employed in a seasonal lighting prodyct shall comply with
the apqlicable requirements in the Standard for Attachment Plugs and,-Receptacles, UL 498, or the
Standard for Cord Sets and Power-Supply Cords, UL 817.

Exceptipn No. 1: Series-connected lighting strings or decorative-outfits consisting of a series-connected
lighting [string with decorative covers, with a non-polarized fitfing employing an integral controller and a
nonstandard multi-pin connector shall comply with the following:

) A minimum of 2 pins shall be provided.

) The applicable requirements of the Standard for Attachment Plugs and Recgptacles, UL 498, or
e Standard for Cord Sets and Power*Supply Cords, UL 817, and be suithIe for making and
reaking under load with respect to~the Overload, Temperature, and Resistance to Arcing tests
escribed in the Standard for Attachment Plugs and Receptacles, UL 498.

t) The pins shall be recessed such that the male and female connectors are njechanically secured
prior to any electrical connection.

¢/) The connectors shall be subjected to the Rain Test, Section 89, in any pogition where the pins
hitially make an electrical connection.

@) The connector shall be keyed so that the wires are connected to the correct gircuit.

1) The nonstandard multi-pin connector shall not be between the attachment glug and a controller,
»|70r between the attachment plug and the first lampholder.

Exception No. 2: For seasonal products employing a Universal Serial Bus (USB) connector, the USB
connector shall comply with the applicable requirements described in the Standard for Component
Connectors for Use in Data, Signal, Control and Power Applications, UL 1977. Seasonal products
employing a USB connector shall be considered as being employed in a Class 2 circuit where the
available power does not exceed 15 Watts and comply with the applicable requirements.

Exception No. 3: Series-connected LED lighting strings provided with a candelabra-base (E12) or
intermediate-base (E17) male screw base shall comply the applicable requirements described in
Enclosures, Section 10, the applicable requirements for male screw bases described in Supplement 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.
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¢) 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

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.

Except|
access|

13.3.3
load or
current

Except,
minimy
protect
Except|

the Sta
is perm

13.34
shall ng

13.3.5
produc

on: A 2-pole, 3-wire, grounding-type configuration is permitted to be used
bry employing minimum 14 AWG (2.08 mm?) flexible cord.

A seasonal product shall not employ more than 3 loads or loadfittings. Fo
load fitting is considered to be a cord connector, a dedicated.receptacle, the
tap, or a string or decorative outfit which is an integral part‘f the product.

on No. 1: A decorative outfit accessory is permitteddoyemploy a maximum of
m 14 AWG (2.08 mm?) flexible cord is provided or‘mirimum 16 AWG (1.31 mr
on as shown in Table 13.1 is provided.

ndard for Cord Sets and Power-Supply.Cords, UL 817, and is either attached
itted to employ a maximum of 9 load fittings.

A current tap employed in a seasonal lighting product shall be other than the
t provide more than 3 loadsr load fittings, including the string or outfit to whig

The face of a cord eonnector, current tap, or dedicated receptacle employed
shall be:

a) Circular with‘a’'minimum area equal to the area of a 9/16-inch (14.2-mm) ra
point of which is coincident with the intersection of a center line drawn throd
slots. See ‘Figure 13.1 for details; or

b)-Rectangular with a minimum area equal to the area of a 1- by 3/4-inch

n a decorative outfit

r this requirement, a
female contacts of a

b load fittings when a
n?) when overcurrent

on No. 2: A tree pole that employs a seasonal use cord set that complies with the requirements of

Dr integrally installed,

screw shell type and
h it is attached.

n a seasonal lighting

Hius circle, the center
gh the center of the

(25.4- by 19.0-mm)

rectangle with a 7/32-inch (5.6-mm) radius at the corners and provided with

h 3/16-inch (4.8-mm)

radius half-circle projection from the center of each of the 1-inch (25.4-mm) sides. See Figure 13.2
for minimum dimensions.

Exception No. 1: The projections need not be in the shape of a half-circle if they are located as
shown in Figure 13.2, provide a minimum overall dimension of 1-1/4 inches along the center line
between the contact slots, and occupy an area equal to or greater than that indicated by the
shading in the figure.

Exception No. 2: The half-circle projections need not be provided if the face is sized such that the
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 (14.2mrm)

MINIMUM RADIUS

N —

SA1890B

Figure 13.2
Face dimensions
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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) 82

20 (0.52) 5

22 {0-32) 3

@ For 14 AWG products with a 5 Amp fuse rating, the wiring device rating shall be a minimum of 5 amps:
13.3.7 | A ground-supported seasonal lighting product shall be constructed)such thiat the power inlet or
similar|means will not come in contact with the ground when it is situated in thg intended operating
position.
13.3.8 | If a seasonal lighting product employs a power inlet intefnded for use with a cprd set or detachable
power-supply cord, the connecting means to the power supply of the product shall |be constructed such

that, wihen the cord connector of a cord set or detachable power-supply cord is inserte

be ene
Access

13.3.9
power-
applian

13.4

13.4.1
conneg

polarizéd type. The attachment plug, current tap, or power inlet of a series-connec

employ

Except|

line andl loadHfitting.

rgized until they are inaccessible to contact by persons. Compliance shall b
ibility Test, Section 76.

A seasonal lighting product employing a power inlet intended for use with a ¢

d, the blades will not
e determined by the

brd set or detachable

supply cord, shall not be provided with*terminal pins that will accommodate & standard flatiron or

ce coupler.
Polarization

The attachment plug, current tap, or power inlet of a seasonal product €
ted string, parallel=connected lampholders, or a decorative lighting harn

ing a series-connected string or series-connected lampholders shall be of the

on No.(TyA series-connected string marked in accordance with 125.4.3 sha

) Jo

mploying a parallel-

pss shall be of the
d seasonal product
on-polarized type.

| employ a polarized

Excep

AL o A H 4 J kil i I J 400 [ O
UITINU. 2. A STTICS=LUIITICUICU SUITTY TTIATRCU ITT aLLuruarivcc Willl £J.J.£ Olld

attachment plug.

I employ 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

If a polarized attachment plug or current tap is provided, the connection shall comply with Figure
13.3 and the polarity identification of the flexible cord shall comply with Table 13.3.

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: 2 Signifies a conductor identified in accordance with Table 13.3.

Table 13.3
Polarity identification of flexible cords

Acceptable combinations

Method of identification Wire intended to be grounded All gther wires
Solid white or gray. Solid color other than white or gray
Color of insulation on individual
canductors for jacketed cord® Light blue Solid color other than light blue, white, or
gray
Tin or other white metal on all strands of No tin or other white metal on the strands
Othe} means for parallel conductor the.conductor® of the conductor®
construction Astripe, ridge, or groove on the exterior Without a stripe, flidge 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 tracgrs shall not be used.
® Only fgr Types XTW, SPT-1 and . SPT-2 cords with transparent insulation.
¢ Only fgr Types XTW, SPT-4,'and SPT-2 cords.

13.4.4 | A currentdtap or a load fitting, such as a cord connector or dedicated recepfacle, employed in a
seasondl lighting’ product provided with a polarized attachment plug shall be of tHe polarized type. A
current [tap. or load fitting employed in a seasonal lighting product provided wjith a non-polarized
attachnient)plug 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 Grounding

13.5.1

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
ground

14 Terminals and Conductive Parts

14.1
14.2
14.3
particu
insulati

15 St

15.1
cord ¢4

Except|
assem
point o

of the dlevice by removal of a rivet, drive screw, drive pin, or the equivalent. If asse

final as

Except

Terminals and conductive parts shall not be constructed of coppef plated steel.

The conductor of the power-supply cord that is intended for grounding shall
ng terminal of the load fitting.

A\ terminal shall be suitable for the gauge and insulation’thickness of the wire in
Current-carrying parts shall be of silver, copper,-copper alloy, or other materi
ar application and shall be mounted on polymeric, phenolic or urea compd
hg material acceptable for the purpose. LEDJamp leads shall not be plated ste

rain Relief

\ seasonal lighting product shall be provided with strain relief such that a pull ¢
nnot be transmitted directly toiterminals, splices, or interior wiring of the unit.

on No. 1: Strain relief need not be provided if the conductors of the supply ¢
bled to a wiring device, such as a switch or lampholder, by the manufacturer @
[ final assembly of thé device in such a manner that replacement of the cord

sembly, the.device is to be capable of withstanding the pull stated in 46.2.

on Nox2: An ornament shall instead comply with the strain relief requirements

15.2

If_ a—seasonal lighting product is provided with a wiring device. such as an a

be connected to the

tended to be used.

al acceptable for the
sition or on another

B,

xerted on the supply

ord are permanently
f the device or at the
equires disassembly
mbled at the point of

described in 15.5.

ttachment 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

spacing
circuits,
judged

Excepti
them is
Section

Excepti
Lamphd

Excepti

Excepti
requiref

Excepti

s are maintained. All uninsulated live parts connected to different circuits, inG
shall be spaced from one another as though they were parts of opposite-f
bn the basis of the highest voltage involved.

bn No. 1: Spacings are not specified between two uninsulated patts-if the pow:
less than 15 watts as determined in accordance with the Caomponent Power
49.

bn No. 2: A lampholder shall instead comply with. the spacing require
Iders, Section 22, and Seasonal-Lighting Lampholders, Supplement SB.

bn No. 3: An ornament shall instead comply with’the spacing requirements des

bn No. 4: An attachment plug, current\tap, or load fitting shall instead com
nents in the Standard for Attachment®Jugs and Receptacles, UL 498.

bn No. 5: A switch shall instead comply with the spacing requirements

uding all secondary
olarity and shall be

br available between
Measurement Test,

ments described in

cribed in 16.4.

bly with the spacing

in the Standard for

Switches for Appliances — Part 1: Geheral Requirements, UL 61058-1.

Table 16.1
Spacings

Minimum spacings, inches (mm)

Potential involved; volts . Shortest distance to
rms? Through air Over surface accegsible metal enclosure
050 1/16 (1.6) 1/16 (1.6) 1/16 (1.6)

51 180
T O

4/46 (4 6\ 4/46 (4 o\
o197 o197

1/8 (3.2)

@ For peak voltages, multiply applicable rms voltage by 1.414.

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 number of splices in a decorative outfit shall be kept to a minimum. Each splice shall comply
with eagh of the following items (see 13.1.4):

a) Each splice shall be soldered, welded, or otherwise effectively assembled by means of a
connector. A soldered joint shall be mechanically secure before soldering.

b) Each splice shall be enclosed as indicated in Mechanical Assembly, Sgction 9, Enclosures,
Section 10, Accessibility of Live Parts, Section 12ycand Spacings, Section 16| and protected such
that the splice cannot be subjected to a strain or-other mechanical abuse.

17.2 Alead is considered to be mechanically se€ure when one or more of the follow|ng is provided:
a) At least one full wrap around a terminal.
b) At least one right angle bend.when passed through an eyelet or opening.

c) Twisting with other condugtors.

Exceptfon: When the construction cannot be mechanically secured before solderipg, it is permitted to
solder the connection wijthout mechanical securement provided both sides of the copnection are secured
in sucH a way that thé stress on the connection, either during or after manufacturing process, has been
shown|to be unlikely~and the product employing the construction complies with tHe appropriate Strain
Relief tpst for lampholders described in Section 79.

18 Clrss 2 Circuits

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

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
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d) A power unit which complies with the applicable requirements for a limited
in the Standard for Audio/Video, Information and Communication Technology
Safety Requirements, UL 62368-1; or

power source (LPS)
Equipment — Part 1:

e) 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 Non-Integral LED

Lighting Strings, UL 2749.

18.2 A product that is provided with a detachable Class 2 power supply shall be marked as described in
125.13.1.

19 Switches

19.1

shall cgmply with the applicable requirements in the Standard for Switches for A
Genera
Standard for Nonindustrial Photoelectric Switches for Lighting Control, Ul 7Z3A.

Exceptipn: A switch employed in a Class 2 circuit need not comply, with the requireme
UL 7734.

19.2

employ
tungstep-rated, when controlling tungsten-filament lamps.

19.3

fuse rat

19.4

ratings
switch ghall be sized based on the\nput Test, Section 42, with all loads set to draw the|

19.5

Exceptipn: An-oh/off switch located in a Class 2 Circuit need not comply with this requ

20 Printed-WiringBeards

20.1

Ir|\ addition to the applicable requirements in this standard, a switch employed:if

Requirements, UL 61058-1. A photoelectric switch shall complycwith the

A snap switch provided to control one or more incandescent lamps in a pr|
a load fitting shall have a current rating not less than the maximum current it ¢

The rating of a switch which controls the load fitting of a product shall be tungst
ng.

pf any fixed loads shall be used. For a product without a load fitting and w

tap shall be a single-pole switch connected to the ungrounded (hot) supply

| be a double-pole switch connected such that it disconnects both sides of the |

a seasonal product
ppliances — Part 1:
requirements in the

hts in UL 61058-1 or

bduct that does not
pntrols and, shall be

bn rated equal to the

In determining the required switeh-rating for a product without a load fitting, th¢ sum of the marked

th lampholders, the
maximum current.

An on/off switch whigh'controls all functions of a product employing a polarized attachment plug or
current
switch which controls allthe functions of a product employing a non-polarized attach
tap sha

conductor. An on/off
ment plug or current
ne simultaneously.

rement.

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.

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.
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21.2 If the cord hole is in wood, porcelain, phenolic composition, or another nonconducting material, a
smooth, rounded surface is considered to be equivalent to an insulating bushing.

21.3 Ceramic materials and some molded composition are acceptable for insulating bushings. Separate
insulating bushings of wood, rubber, or hot-molded shellac and tar compositions are not acceptable. Fiber
may be employed if all three of the following conditions are met:

a) The fiber is not to be subjected to a temperature in excess of 90°C (194°F) under normal
operating conditions.

b) The bushing is not to be thinner than 3/64 inch (1.2 mm).

) The fiber is to be formed and secured in place so that it cannot be affected adversely by ordinary
conditions of moisture.

22 Lgmpholders
221 General

22.1.1 | A midget or miniature Edison-screw or push-in lampholdgr.shall only be used

a) In a series-connected string or a decorative ouffit; tree stand, or similar decorative product
employing series-connected lampholders, or

b) In a Class 2 circuit.

22.1.2 | A candelabra or intermediate screw lampholder shall only be used in a parallel-connected string
or a deforative outfit, tree stand, or similar preduct, employing parallel-connected lampholders.

22.1.3 | A medium screw lampholdet:shall only be used in a decorative outfit| employing parallel-
connedted lampholders.

22.1.4 | Connections between, lampholder terminals and leads that are not sealgd in place shall be
solderdd.

Exceptfon: Candelabra=screw lampholders intended for indoor use and lampholflers with insulation-
piercing terminalsneed not comply with this requirement.

22.1.5| Whenrassembled to conductors or cord of the type and size intended,| the opening in the
lamphdlder through which the conductors or cord are routed shall be free of sharp edges, burrs, or fins.

22.2 Series-connected
22.21 General

22.2.1.1 The body of a lampholder shall comply with the Crush Test, Section 83, have a minimum
temperature of 90°C and be:

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.

22.2.1.2 The body of a lampholder which is less than 0.15 inch® (2500 mm?) shall meet the requirements
in either 22.2.1.2A or 22.2.1.2B.
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22.2.1.2A The body of a lampholder shall be molded of a material that has a flammability rating of SC-0
or SC-1 in accordance with the Standard for Tests for Flammability of Small Polymeric Component
Materials, UL 1694, when testing is performed on standardized flame bars of 55 (+0.5) x 13.0 (+0.5) mm at
a thickness of 0.8 (+0.1) mm or less.

22.2.1.2B For non-replaceable lamps that are not of a molded construction, the lampholder is permitted
to consist of a tubing material that has been determined suitable for use in the Standard for Seasonal and
Holiday Decorative Products, UL 588, and the tubing shall:

a) Be rated 90°C,

b) Comply with the Tensile Strength requirements in the Standard for Extruded Insulated Tubing,
224

) If in direct contact with uncoated copper, comply with the Copper Corrosion [Test in the Standard
r Extruded Insulated Tubing, UL 224, and

) Be provided with a polymeric material enclosing tubing andthe lamp Idads. The polymeric
aterial shall be rated 90°C and have a flammability rating of SC-0 or SC-1 in faccordance with the
tandard for Tests for Flammability of Small Polymeric Component Materigls, UL 1694, when
sting is performed on standardized flame bars of 55 (+05)x 13.0 (+0.5) mmat a thickness of 0.8
+0.1) mm or less.

22.2.1.2C The lampholder must comply with the Flammability Test for Small Components specified in the
Standard for Tests for Flammability of Small Polymeric’Component Materials, UL 1694, except that the
bottom pf the lampholder shall be located 11.8 £0,39nch (300 £10 mm) above the cotfon indicator and the
flame application time shall be 10 seconds. Total'esonsumption of the component or specimen or ignition of
the cottpn 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:

&) There shall be accommuedation for a lamp with a screw base that has 14 thfeads per inch (0.55
lhreads 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 gnd to the highest point on the center contact (depressed if flexible).

¢) 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).

) .1 while a lamp that
5 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 midget screw (E5) lampholder shall comply with all of the following:
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a) There shall be accommodation for a lamp with a screw base that has 25.4 threads per inch (1
thread per millimeter) and a nominal diameter of 3/16 inch (4.8 mm).

b) The lampholder depth shall be a minimum 23/64 inch (9.1 mm), measured as described in
22.2.1.3(b).

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).

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.

22.2.1.p The spacing between parts of opposite polarity and between live and dead/ metal parts shall not
be lesq than 1/32 inch (0.8 mm) for a push-in or non-replaceable lampholder. Fhe gush-in lamp shall be
providgd with an adapter which secures the lamp into the lampholder by pushtin-frictipn fit, or by a latching
mechapism which snap-fits the lamp in place. The adapter shall be constructed of the same material as
the lampholder.

22.21.6 A screw shell shall be fastened in place to reduce the-likelihood of lopsening, twisting, or
straining against electrical connections. The screw shell of a midget- or miniature-scyew lampholder shall
comply] with the "Go" and "Not Go" gauges made in accordance with the specificgtions for Gauges for

Electrig Lamp Bases and Lampholders, ANSI C81.63.

22.21.f Live parts in a series-connected lampholder shall not be exposed befpre, during, or after
insertign of a lamp of the size for which the lampholder is intended. Accessibility pf live parts is to be
determjned by contact with the probe illustrated,in”Figure 9.1. The probe is to be insefted into any opening
in the lampholder or lamp, or the lampholder@and lamp assembly.

Exceptfon No. 1: A lampholder located\in' a Class 2 circuit need not comply with this requirement.
Exceptjon No. 2: A miniature screw lampholder need not comply with this requirement.

22.2.1.8 For a series-conhected lampholder, contacts shall be secured in the lamphplder body by means
other than friction alene-so as to reduce the likelihood of their displacement. Compliance shall be
determjned by the Secuifeness of Lampholder Contacts Test, Section 80.

22.21.p Fora series-connected lampholder employing three leads, connection betyeen two of the leads
shall b¢ made mechanically secure before securement in the lampholder body. Theg 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. In addition, these contacts shall not be used in
strings that employ less than 20 lampholders.

22.2.2 Outdoor use

22.2.2.1 The screw shell or contacts of a series-connected lampholder employed in a product intended
for outdoor use shall be of copper or of an alloy that contains at least 80 percent copper.
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22.2.2.2 A series-connected lampholder intended for outdoor use shall be provided with drain holes, or
the equivalent, and shall be designed to reduce the likelihood of accumulation of water in the lampholder
cavity.

22.2.2.3 A material used for the body of a series-connected lampholder or a polymeric material
described in 22.2.1.2B intended for outdoor use shall be resistant to Ultraviolet (UV) weathering and
exposure to water as determined by compliance with the Ultraviolet (UV) Light Exposure and Water
Immersion Tests, Section 94.

Exception: Materials that comply with the outdoor use requirements described in the Standard for Safety
for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, do not need to be subjected

to the tests in Section 94.

223

2231

lighting

lampho
Suppler
lampho
product
containg

223.2

termina

circuit.

termina

circuit.

23 La

23.1

Lighting

232

Rarallel-connected

Candelabra and intermediate screw lampholders shall comply with-the requir|
lampholders contained in Seasonal-Lighting Lampholders, Supplement
ders shall comply with the requirements for seasonal ‘lighting lamphg
hent SB where specifically indicated in addition to requirements for general
ders contained in the Standard for Lampholders, UL 496. Medium screw lamp
5 intended for outdoor use shall also comply with thé ‘requirements for weath
bd in UL 496.

The screw shell of each Edison-screw parallel-connected lampholder shall
or lead that is intended to be connected:to‘the grounded (neutral) conductor
[he center contact of each Edison-screw parallel-connected lampholder shall
or lead that is intended to be connécted to the ungrounded (hot) conductor

mps

A lamp employed in a seasonal lighting product shall comply with the require

Lamps, Supplement-SA.

A lamp provided with a shunt:

@) Shall(be provided only in a series-connected string or a decorative oultfit ef
push-in-or midget screw lampholders or 8 or more miniature screw lampholders

bments for seasonal
S5B. Medium screw
Iders contained in
ruse medium screw
holders employed in
erproof lampholders

be connected to the
of the power-supply
be connected to the
of the power-supply

ments for Seasonal-

hploying 20 or more
, and

ection

c¢) Shall be replaceable.

24 Lamping

241

ts for Overcurrent
84, and

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 product employing push-in or midget or miniature screw lampholders with user-replaceable
lamps in accordance with 24.1 shall be provided with at least two spare lamps for each type of lamp
installed in the product. Each product employing steady-illuminating push-in type lamps without lamp
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shunts shall be provided with at least four spare lamps. The spare lamps shall be of the same type as
provided in the product, such as steady burning, ballast, or individual-flashing lamps. The number of spare
lamps required above shall be provided for each different type of lamp provided in the product.

Exception No. 1: A product employing only one lampholder need only be provided with one spare lamp.
Exception No. 2: A product employing LED lamps need only be provided with two spare lamps.
25 Fuseholders and Fused Attachment Plugs

25.1 In addition to the applicable requirements in this standard, a fuseholder located in the enclosure of a

unit sh = s, UL 4248-1, and a
fused pttachment plug or current tap shall comply with the Standard for Attachment Plugs and
Receptacles, UL 498, or the Standard for Cord Sets and Power-Supply Cerds,| UL 817. An in-line

fuseholder with insulation-piercing terminals shall also comply with the|requifements for In-Line

I~

Fusehqlders with Insulation-Piercing Terminals for Seasonal Products, Supplement SC.

25.2 The fused attachment plug, current tap, fuseholder, or in-line*fuseholder shall|be constructed such
that thgre shall not be exposure of live parts during removal or replacement of the fuse(s). In addition, for a
fused gttachment plug or current tap, there shall not be exposure-of live parts with the fuse cover partially
open dpring 0.08 inch (2.03 mm) insertion into a receptaclesExposure of live parts shall be determined by
contac{ with the accessibility probe illustrated in Figure 9.1.

25.3 The fuse cover of a fuseholder, in-line fuseholder, or fused attachment plug o1l current tap shall not
be detdchable from the device as determined by the-Fuseholder Cover Test, Section §9.

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

26 Dgvices Employing Insulation-Piercing Terminals

26.1 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 Cprds and Cables, UL
62.

26.2 If a devicelemploys insulation-piercing terminals, it shall comply with the Temperature Tests for
Devices Emplaying Insulation-Piercing Terminals, Section 54.

27 Oqltdoor-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 — Use in Electrical Equipment Evaluations, UL 746C, need not be evaluated to Section 94.


https://ulnorm.com/api/?name=UL 588 2023.pdf

58 UL 588 SEPTEMBER 8, 2023

Exception No. 2: The lampholders employed in series-connected lighting strings are not required to be
subjected to these tests.

27.3 A controller, splice compartment, direct plug-in unit, or similar component, that is intended for
outdoor use and is likely to be ground supported, whether a separate product or provided as part of a
product, shall also comply with the Standing Water Immersion Test, Section 91.

27.4 An enclosure, controller, splice compartment, or similar component, of a product intended for
outdoor use shall be provided with a gasket or similar sealing device, and shall not rely on ultrasonic welds
to seal out moisture. The gasket shall comply with the requirements for wet locations in the Standard for
Gaskets and Seals, UL 157, and the Gasket Test, Section 92, in addition to the requirements in 27.5 and
27.6.

Exceptipn: Gaskets constructed of neoprene or silicone rubber do not need to bé sihjected to the gasket
test when the material is used within its generic rating described in 27.6.

27.5 A gasket employed in a product intended for outdoor use shall be‘secured such that the removal of
a lamp [from the unit or the opening of a panel or a frame for relamping shall not fause the gasket to
loosen. [Clips or a clamping ring are an acceptable means of securement. A gasket gecured by adhesive
shall comply with the Gasket Adhesion Test, Section 93.

27.6 A gasket employed in a product intended for outdoor’use shall be constructed of an acceptable
material. Neoprene rubber is acceptable for a 60°C (140°F) service temperature and djlicone is acceptable
for a 10p°C (221°F) maximum service temperature.

27.7 An enclosure employed in a product intended for outdoor use shall comply witH the requirements in
10.3.59nd 10.3.8.

27.8 Hor an outdoor-use decorative outfit provided with both lampholders and a dedorative part such as
a shade, diffuser, blow molded figure; or similar decorative cover, the decorative p3art shall be provided
with @ minimum 1/4 inch (6.4 mm) diameter drain hole to reduce the likelihood ofl accumulated water
reaching the lampholder.

Exceptipn: A decorative ‘cover employed in a decorative outfit consisting of individual decorative covers
providefl over a maximum of 2 lamps of a series-connected lighting string, need not bg 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.

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.

27.11 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
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28 General

28.1

Except as provided in 28.3 and 28.4, a series-connected string shall accommodate only one type of

lamp with a minimum of 8 miniature-base lamps or 10 push-in or midget-base lamps. Type is defined as
the same voltage, current rating, and connection (i.e. push-in, screw-type, or other design).

Exception No. 1: It is acceptable for a series-connected string employing individually flashing lamps to
have lamps with different ratings for the steady illuminating and individually flashing lamps.

Exception No. 2: It is acceptable for lamps with different ratings to be used if the strings employ only LED

lamps.

Except,
that thg
making
of the

require

28.2

Except,
without
accord.

28.3

lamps of one rating physically cannot fit into a lampholder intended for.adamp of another rating,

on No. 3: All of the lamps in the string are replaceable when the lighting strinfis constructed such

an electrical connection. In addition, when the lamp adapters are relied upo
amp into the lampholder, it shall be secured to the lamps by an gdhesive th
ments in the Adhesive Test, Section 63.

The maximum current draw for a series-connected string shall‘be 0.60 A.

on: The maximum current draw for a series- or seri€Ssparallel-connected dec
a load fitting, and employing a polarized attachment plug can be 1.8 A if the
hnce with 125.5.2.

\ series-connected string intended for use\with individual-flashing lamps that o

to prevent insertion
at complies with the

prative lighting string
product is marked in

berate by means of a

self-comtained thermostatically-operated shunting device shall consist of one of the following (see also

28.4):

a) Not less than 18 push-in lampholders in series with 2 midget-screw lamphol
b) Not less than 18 midget-screw lampholders in series with 2 miniature-screw

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

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

2)All the lamps in the string are replaceable and the lighting string is ¢
the individual-flashing lamps cannot fit into the lampholder such that i
connection with the lampholder intended for steady-illuminating lamps.

fers.
lampholders.

lamps in the lighting

onstructed such that
makes an electrical
In addition, the lamp

qdqptpre must he secured to the Inmlnc hy an adhesive that r‘nmlnlinq \

vith the requirements

outlined in Section 63, the Adhesive Test.

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.

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
string being steady-illuminating provided that the string additionally comply
Lamp Temperature test described in Section 85.

These strings would

lamps in the lighting
with the Cascading
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28.4 The two larger size lampholders in each of the series-connected strings described in 28.3 are for
the accommodation of current-limiting ballast lamps. Each of these ballast lamps is to be rated for at least
60 V and the two in series, alone, are to limit the current to less than or equal to 0.60 A.

28.5 Series-connected strings employing miniature screw-base lamps are limited to indoor-use only and
shall be marked in accordance with 125.1.3.

28.6 Series-connected strings intended for installation on the ribs or internal mechanism of a patio
umbrella shall additionally comply with the cycling test described in Section 96, Decorative Lighting String
Intended for Use on a Patio Umbrella, when mounted as intended in accordance with the installation
instructions.

PARAIIEL-CONNECTED STRINGS

29 General

29.1 A parallel-connected string shall employ only intermediate- or candelabra-screw lampholders, shall
have at|least 7 lampholders, and the total wattage of the lighting stting shall not exceed the conductor
current ps indicated in Table 13.1.

29.2 Hach lampholder in a parallel-connected string shall bé switchless.

29.3 A lamp employed in a parallel connected string shiall have a maximum rating of 7 watts (0.058 A at
120 V).

29.4 Tlhe conductors of a parallel-connected.string shall terminate in a lampholder of an enclosure which
compliels with the requirements for polymefic enclosures contained in 10.1.1 — 10.1.4 and 10.3.1 —
10.3.10

DECORATIVE LIGHTING HARNESSES
30 General

30.1 A decorative-lighting harness shall comply with the requirements for parall¢l-connected strings
except fhat 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 andl ‘evercurrent protection. A decorative-lighting harness may also be provided with a switch, a load
fitting, or both.

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
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31

31.1

General

A series string employing push-in or midget or miniature base lamps that is used in a decorative

outfit, tree stand, or similar product, shall comply with all the requirements applicable to series-connected
strings. A parallel string or parallel-connected lampholder that is used in a decorative oulffit, tree stand, or

similar

product, shall comply with all the requirements applicable to parallel strings.

Exception No. 1: Fewer lamps than specified in 29.1 for parallel-connected strings may be employed.

Exception No. 2: Fewer lamps than specified in 28.1 for series-connected strings may be employed if the
series-connected lamp or lamps are not provided with shunts. The decorative outfit shall be marked in
accordance with 125.3.6.

31.2 A decorative outfit employing a medium base lamp shall comply with all of<the fpllowing:
a) The lamp shall be located to reduce the likelihood of contact with-materialg not provided as part
of the product, such as curtains, trees, or cloth;
b) The decorative outfit shall have a maximum temperature, rise of 65°C (11[/°F) on any external
part of the product that may come in contact with other materials, such as the outside of a blow-
molded figure or a ceramic house, as determined by the-Temperature Test, Seftion 43;
c) The decorative outfit shall be marked with its maximum tested replacemgnt lamp wattage as
indicated in 125.3.3; and
d) Shall not be provided with a load fitting:
31.3 A lampholder shall comply with the méthanical assembly requirements contained in 9.6.
31.4 A decorative outfit with one or miore switched lampholders shall accommodgte only candelabra-
base or larger lamps and shall be farindoor use only.
31.5 A medium screw lampholder shall only be used in a decorative outfit employirjg parallel-connected
lamphdlders. A maximum-6f*6 medium screw lampholders shall be employed and shall not exceed 1.75 A
as medsured during the~nput Test, Section 42, with the maximum marked wattagg replacement lamps
installefd.
31.6 The wire employed in a decorative outfit shall terminate in a lampholder or|an enclosure which
compligs with~the requirements for polymeric enclosures contained in 10.1.1 — 10.1.4 and 10.3.1 —
10.3.10Q.

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).

32 Motorized Devices

32.1 A motorized device in the form of a decorative oultfit 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.
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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 motor employed in a decorative outfit shall comply with the requirements in the Standard for
Overheating Protection for Motors, UL 2111.

Exception: A DC-operated motor need not comply with this requirement.

325 T|he flexible cord employed to supply the load fitting shall be the same type and jsize as that required
for the qupply connections as specified in Table 6.2.

33 Light Sculptures

33.1 The frame of a light sculpture shall be either a metallic matetial’coated with @ polymeric material
that complies with the volume resistivity requirements in the Standard for Polymeri¢ Materials — Use In
Electrical Equipment Evaluations, UL 746C, or a polymeric material. In both cases thp polymeric material
shall comply with the requirements in Materials, Section 8.Apolymeric frame shall also comply with the
Enclosyre Mold Stress Relief Test, Section 58, such that stress is not placed on electrical connections or
wire as p result of the test.

Exceptipn No. 1: A light sculpture supplied by a Class 2 circuit need not comply with 33.1.

Exceptipn No. 2: A light sculpture intendedfor outdoor-use that complies with the Rain Test, Section 89
need nqt be subjected to the volume resistivity requirements in 33.1.

33.2 I{ the light sculpture folds, such as for storage, or is animated, it shall have sufficient free length of
wire to avoid pinching, cutting orabrading of the conductors or insulation.

33.3 Llighting 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 suitpble user assembly

instructions are included in the instruction manual.

DIRECT PLUG-IN UNITS

34 General

34.1 The mechanical assembly of a direct plug-in unit intended for indoor use shall be considered
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

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.

34.2 The integral blade assembly of a direct plug-in unit shall comply with the construction requirements
in the Standard for Attachment Plugs and Receptacles, UL 498. See 34.8.
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34.3 The mechanical assembly of a direct plug-in unit intended for outdoor use shall be considered
acceptable if it complies with the requirements for Outdoor-Use Products, Section 27, in addition to the
requirements in 34.1.

34.4 The maximum acceptable moment, center of gravity, dimensions, and weight of a direct plug-in unit
shall comply with each of the following requirements (see 34.5):

a) The quotient of WY/Z shall not exceed 48 ounces (1361 g).
b) The quotient of WY/S shall not exceed 48 ounces (1361 g).

¢) The product of WX shall not exceed 80 ounce-inches (0.56 N-m).

d) The weight of the unit shall not exceed 28 ounces (794 g).
in which:

W is the weight of the unit in ounces (g),

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

7 js the lesser of the two distances, Z, or Z,, as illustrated in Figure 34.1 in inches (mm),

S is the lesser of the two distances, S; or S,, as illastrated in Fiqure 34.1 in inches (mm), and

X is the greater of the two distances X; or X,, asllustrated in Figure 34.1 in inghes (mm).
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Figure 34.1

Dimensions of a direct plug-in unit
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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
in place.

with the accessories

¢) A mounting tab is not to be included in the measurements of the linear dimensions for the

purpose of determining moments unless:

1) The tab and enclosure comply with the Drop Test, Section 59, with one impact on the tab

itself, without deformation, and

34.6
output
receptq

Except,
need n

2) For a polymeric-enclosed unit having an integral tab, the tab and\en
at temperatures to which the material may be subjected under.cond
abnormal use as determined by the Enclosure Mold Stress Relief Test,

(Vhen inserted in a parallel-blade duplex receptacle, no part of a Unit, includi
wiring, shall interfere with full insertion of an attachmentplug or current t

cle. See Figure 34.2.

on: A unit that renders the adjacent receptacle completely unusable in any o
bt comply with this requirement.

Closure do not distort
itions of normal and
Section 58.

ng a mounting tab or
bp into the adjacent

he mounting position
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NOTE: Al

Figure 34.2

Parallel duplex receptacle
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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 NDNAD
FTgure o949

Extension for mechanical support of blades

Perimeter of
Direct Plug—In

Extensionfor
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

35,8 A
be tran
Relief T

BATTE

36

36.1 V]
shall co
When 3
shall be
each of

motor employed in an ornament shall comply with 32.4.

n adapter shall be provided with a strain relief such that a pull exerted on the
Emitted to the adapter contacts. This shall comply with the requirements in
bsts, Section 79.

RY OPERATED PRODUCTS

Gejneral

Vhen a seasonal product utilizes the numberzand type of batteries shown in Tal
mply with all the requirements in this standard for Class 2 circuits having more
seasonal product utilizes fewer than the number of batteries shown in Tab
evaluated using the requirements fer:Class 2 circuits having less than a 15 V|
the products described above shall comply with the marking requirements in 1

supply cord cannot
Lampholder Strain

ple 36.1, the product
than a 15 W output.
e 36.1, the product
/ output. In addition,
P5.10 and 125.11.

Table 36.1
Output capabilities of common sizes and types of batteries®

Battery 8 A output at 1 minute
Type Size Designation® Rated voltage (batteries in parallel)®
Carbon-finc N N 1.5 NA
AAA AAA 1.5 NA
AA AA 1.5 6
G G 15 5
D D 1.5 3
F - 1.5 2
G - 1.5 1
6 6 6.0 1
9-V transistor 1604 9.0 NA
Alkaline-manganese N L20 1.5 NA
dioxide
AAA L30 1.5 NA
AA L40 1.5 2
C L70 1.5 2

Table 36.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 588 2023.pdf

SEPTEMBER 8, 2023 UL 588

69

Table 36.1 Continued

Specifigations, ANSI C18.1M, Part 1.

® Denotes minimum number of batteries capable of delivering 8 A DC or more to externalfesistive load for

Measurement Test.

Battery 8 A output at 1 minute
Type Size Designation? Rated voltage (batterles In parallel)®
D L90 1.5 1
9-V transistor 1604A 9.0 2
Nickel-cadmium N KR115/XXX 1.2 NA
AAA - 1.2 NA
AA KR142/XXX 1.2 1
C KR257/XXX 1.2 1
D RR33ATXXX 2 1
9-V transistor - 8.4 NA
2 This designation corresponds to that in the Portable Primary Cells and Batteries with Aqueous Eleetrolytg, General and

¢ The measured power output of a battery not included in the table shall be less than {5 watts as determingd by the Power

minimum 1 minute.

PERFOQRMANCE
GENERAL
37 Cheesecloth Indicators

37.1 Cheesecloth used for tests shall be bleached cheesecloth, running 14 — 15 yd?
— 28 mf/kg) and having what is known in.the trade as a "count of 32 by 28," that is, fq
threadg in one direction and 28 threads.in the other direction(for any square centimef
directign and 11 in the other directian).

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

38 Test Sequences

38.1 he tests{are to be performed in the order presented unless otherwise in
employs a component or another product as part of its construction, each part of the
with it§ applicable performance requirements. For example, if a series-connects

Ib (approximately 26
r any square inch 32
er, 13 threads in one

jicated. If a product
product shall comply
d string employs a

controller, ‘performance requirements for a series-connected string, controller, cq

rd-connected wiring

device, series-connected lampnolder, series-connecied lamp, and fuseholder shall all
ALL PRODUCTS EXCEPT ORNAMENTS

39 General

be applied.

39.1 If a product employs a polymeric enclosure, the Enclosure Mold Stress Relief Test, Section 58, is to
be performed before the Strain Relief Test, Section 46. If a product is intended for outdoor use, the
Enclosure Mold Stress Relief Test, Section 58, the Drop Test, Section 59, the Impact Test, Section 60, and
the Resistance to Crushing Test, Section 62, are to be performed before the Rain Test, Section 89, and the

Standing Water Immersion Test, Section 91.
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40 Leakage Current Test

40.1 When tested as described in 40.3 — 40.9, the leakage current of a seasonal lighting product shall
not be more than 0.5 mA. The leakage current derived from that circuit need not be measured if the
potential between the accessible part and ground or any other accessible part, from an insulated (not
conductively connected to the line-voltage circuit) low-voltage supply, is less than:

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.

s the risk of electric
surfaces are to be

surface
shock &
measur
accessi
simultapeously accessible if they can be readily contacted by<«ne or both hands of a
time.

is considered to be exposed unless it is guarded by an enclosure-which reduc
s determined by Enclosures, Section 10. The leakage currents-from thes

bd to the grounded (neutral) supply conductor individually as well as collectivgly, if simultaneously
ble, and from one surface to another, if simultaneously accessible. Surfaces are considered to be
person at the same

404 I

enclosu

inches)

materia

to rem
tested i

40.5 H
wrappe
leakage

40.6 The measurementcircuit for leakage current is to be as illustrated in Figure 40.
instrum
same n
need ng

an insulating material, with or without a metalized coating, is used for the enc
re, the leakage current is to be measured using a metal foil with an area of 10
in contact with accessible surfaces of insulating material. If the accessible
is less than 10 by 20 cm, the metal foilis to be the same size as the surface.
in in place long enough to affect thectemperature of the product. The acces
dividually, collectively, and from oné part to another.

or a product employing a.lampholder, leakage current of the lamp and la
] in foil as described in_40.4, shall be determined. If a product employs m
current shall be determined on one lamp and lampholder assembly.

bnt is definedtin-(a) — (c). The meter that is actually used for a measurement n

t have all the attributes of the defined instrument.

). The meter shall have an input impedance of 1500 ohms resistive shunted

losure or part of the
by 20cm (3.9 by 7.9
surface of insulating
The metal foil is not
Sible parts are to be

mpholder assembly,
ultiple lampholders,

| . The measurement
bed only indicate the

Limerical value for the particular measurement as would the defined instrumé¢nt. The meter used

by a capacitance of

$4E P

TO T

b) The meter shall indicate 1.11 times the average of the full-wave rectified composite waveform of
voltage across the resistor or current through the resistor.

c) Over a frequency range of 0 — 100 kHz, the measurement circuitry shall have a frequency
response (ratio of indicated to actual value of current) that is equal to the ratio of the impedance of
a 1500 ohm resistor shunted by a 0.15 yF capacitor to 1500 ohms. At an indication of 0.5 mA, the
measurement shall have an error of not more than 5 percent at 60 Hz.
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Figure 40.1

Leakage-current measurement circuit

PRODUCT

% INSULATING
- TABLE

LC100

Notes:

40.7

the meter shall be connected between the accessible parts and the grounded supply ¢

40.8

is cons
produc
the me

GROUNDED SUPPLY CONDUCTOR B

A — Probe with shielded lead.

B — Separated and used as clip when measuring currents from one part of the motor-operated de

Unless the meter is being used to me@sure leakage current from one part of th

Dne product is to be tested. for leakage current starting with the as-received ¢
dered to be in the as-received condition prior to energization, except as may
ion-line testing. The supply voltage is to be adjusted to 120 V. The test sequer
bsuring circuit illustfated in Figure 40.1, is to be as follows:

a) With switch 'S1 open, the product is to be connected to the measurement
current is to'be measured using both positions of switch S2 with the product sy
their normal operating positions.

b).Switch S1 is then to be closed, energizing the product, and within a peri

ice to another.

e product to another,
onductor.

bndition. The product
occur as part of the
ce, with reference to

circuit. The leakage
vitching devices in all

pd of 5 seconds, the

leakage current is to be measured using both positions of switch S2 and with

he product switching

devices in all their normal operating positions.

¢) The leakage current is to be monitored to determine the maximum leakage

current from the time

of previous measurement until operating temperatures are obtained. Both positions of switch S2

are to be used in determining this measurement.

Exception: Products which have been subjected to the Rain Test, Section 89, need only comply with

40.8(a)

and 40.8(b).

40.9 A product is to be carried through the complete Leakage Current Test program as specified in 40.1
without interruption for other tests. With the concurrence of those concerned, the Leakage Current Test
may be interrupted for the purpose of conducting other nondestructive tests after the leakage current has
stabilized.
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41 Leakage Current Following Humidity Conditioning

41.1 A seasonal 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 temperature of 32 +2°C (90 +4°F).

41.2 To determine whether a product complies with the requirements in 41.1, one product is to be heated
to a temperature just above 34°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 remain 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, as described in
40.8(a), either in the humidity chamber or immediately after removal of the conditienjed product from the
humidity chamber. Note that moisture in the air condensing on the conditioned| prpduct surfaces after
remova| from the chamber can invalidate the test results. After the test, without-oad 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
decreages.

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.

Exceptipn 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.

Exceptipn 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 e obtained with all
unused|receptacles operatingat their maximum output rating.

42.3 ne product is o' be connected to a 120 V, 60 Hz supply source. For a profluct containing only
incandgscent lamps; the maximum marked wattage lamps are to be installed. For & controller or direct
plug-in pnit, the unit is to be adjusted to draw the maximum input current and watthge from the supply
source. When a unit is provided with dedicated receptacles the receptacles are tq be connected to a
variablg
current
be recorded.

42.4 A motorized tree stand is to be tested while loaded with its maximum recommended tree weight.
43 Temperature Test

43.1 A decorative-lighting product which employs candelabra or intermediate base lamps, but which
does not employ electronic devices, is to be tested with the lamps operating at an envelope temperature of
90°C (194°F). The input voltage may need to be adjusted above 120 V. A product which employs
candelabra or intermediate base lamps and electronic devices is to first be tested at 120 V, with the
temperatures measured in the area of the electronic devices only. The test voltage is then to be adjusted
to obtain a lamp envelope temperature of 90°C (194°F), with the temperatures measured in the lamp
areas only. The determination of the 90°C (194°F) lamp envelope temperature is to be obtained with the
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lamp base down in accordance with the Lamp-Envelope Temperature Test, Section SA9, contained in
Seasonal-Lighting Lamps, Supplement SA.

43.2 All values in Table 43.1 are based on an assumed ambient (room) temperature of 25°C (77°F), but
the test may be conducted at any ambient temperature within the range of 10 — 40°C (50 — 104°F). An
observed temperature is 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 25°C and the
ambient temperature.

Table 43.1
Maximum acceptable temperature rises

Materials and component parts of the unit Temperature rises
°C °F
1. Enclgsure interior surfaces
a) Folymeric d d
b) Wood and similar material 65 117
c¢) Rhenolic composition? 125 225
2. Printgd wiring boards f f
3. Insulgting materials
a) Rolymeric d d
b) Hiber 65 117
c) Wood and similar material 65 117
d) Phenolic composition® 125 225
4. Softgning point of any sealing compound e e

5. Insulfition Systems

a)Jlass 105 insulation systems on coil'windings of transformers, relays, solenoids, and 65 17

simjilar devices®

b) ¢lass 130 insulation systems on coil windings of transformers, relays, solenoids, and 85 153

simfilar devices®
6. Capdcitors

a) Flectrolytic® 40 72

b) Qther types® 65 117
7. Fuseg? 65 117
8. Semicondugtor devices? 75 135
9. SelerumrTectifiers® 50 90
10. Conductors with rubber or thermoplastic insulation® 35 63
11. Flexible cords with rubber or thermoplastic insulation? 35 63
12. Surfaces

a) Any exterior surface 65 17

b) Any surface that may come in contact with combustible material during normal use 65 117

@ Does not apply if investigated and accepted for a higher temperature.

® A capacitor that operates at a temperature rise of more than 40°C (72°F) for electrolytic capacitors and 65°C (117°F) for all other
types may be evaluated on the basis of the capacitor's marked temperature rating.

©10°C (18°F) higher in coil insulation temperature rise if measured by the change-of-resistance method.

Table 43.1 Continued on Next Page
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Table 43.1 Continued

Materials and component parts of the unit

Temperature rises

°C

°F

9 The maximum temperature of a polymeric material, when corrected to 25°C (77°F) ambient temperature,
temperature index specified in 10.3.9.

Stores By Ring-And-Ball Apparatus, ASTM E 28.

attachm

nislug-cord-connector-load-fittina—cutrent-tap—orfuseholdes
Ty g 7 P

¢ The maximum sealing compound temperature, when corrected to 25°C (77°F) ambient temperature, is 15°C (27°F) less than the
softening point of the compound as determined by the Standard Test Methods for Softening Point of Resins Derived from Naval

fThe maximum temperature of a printed wiring board, when corrected to 25°C ambient temperature, shall not exceed the
maximum operating temperature as determined in accordance with the Standard for Printed-Wiring Boards, UL 796.

9 Does not apply if investigated and accepted for a higher temperature and located within an enclosure, except for a lampholder,

shall not exceed the

43.3 Temperatures are to be measured by means of thermocouples consisting of
wires npt larger than 24 AWG (0.21 mm?) and not smaller than 30 AWG (0.05

ron and constantan
mm?). If the coil is

inaccespible for mounting thermocouples, the coil temperature may be.determined by the change-of-

resistance method (see 43.20). When thermocouples are used in determining temp
equipment, it is common practice to employ thermocouples consisting of 30 AWG
wires with a potentiometer-type of indicating instrument. This equipment is to be used
measurgment of temperature is necessary.

he thermocouples and related instruments areto be accurate and calibrated
laboratory practice. The thermocouple wiretis.to conform with the requirem
Toleranges on Initial Values of EMF versus Temperature tables in the Standar
Temperpture-Electromotive Force (emf) Tables for Standardized Thermoco
E230/ER30M.

43.5 The thermocouple method consists of the determination of temperature b
thermogouples to the hottest accessible ‘areas of the components. Temperatures on
are to bp measured on the foil side:

43.6 thermocouple junction” and adjacent thermocouple lead wire are to be se
thermal| contact with the(Surface of the material whose temperature is being meast
acceptgble thermal cofitact results from securely taping or cementing the thermocou
metal syirface is involved, brazing or soldering the thermocouple to the metal may be n

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

bratures in electrical
ron and constantan
whenever a referee

in accordance with
bnts specified in the
] Specification and
ples, ANSI/ASTM

the application of
rinted wiring boards

curely held in good
red. In most cases,
ple in place but, if a
ecessary.

pine board.

Exceptipn:Products employing incandescent lamps need not comply with this requiref

nent.

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 product is to be connected to a supply circuit of 120 V and a frequency of 60 Hz. The unit is
then to be operated continuously 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.

43.10 A decorative lighting string which employs individual flashing lamps shall be tested with the lamps
in the circuit and then with the individual flashing lamps shorted.
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43.11 A decorative lighting string which employs LED lamps is to be tested with the lamps in the forward
position, and then with one of the LED lamps in the reverse bias position.

43.12 A decorative outfit which employs incandescent lamps is to be tested in the position likely to
produce maximum temperatures, such as with the lamp and lampholder assembly positioned as described
in43.14.

Exception: A decorative outfit that complies with the Mounting Position Test, Section 44, may be tested in
its normal use position. Normal position of use is defined as that which is stable on a flat horizontal
surface.

43.13 A decorative lighting string is to be tested with the maximum wattage lamps marked on the
replacgment label and with the decorative attachments, if provided, assembled to the string in the intended
mannef.

43.14 | A decorative lighting string is to be tested while supported in freg air with the lampholders in the
base-up filament-down position. See Figure 43.1 and Figure 43.2.

Figure 43.1

Measurement of temperatures of apush-in lampholder

Lampholder Husk

TC1 TC3

TC4

Lamp Base —m=

Lamp —==

(Facing Down)

TC=Thermocouples

S2891B
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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 attachment plug and.load fitting terminals that are connected to CXTW-S or CXTW-IS
conducfors, the temperature test:shall be performed with all non-conductive threafs captured by any
terminals including solder-less, \crimp, insulation piercing, screw terminal, or any other type. Any non-
conducfive threads shall notibe-cut during the insulation stripping process unless they are located integral
with the|conductor insulatienand cannot be separated.

43.15 [A tree-top degorative outfit is to be tested with the interior volume of the un|t's mounting means
complefely filled with an equal volume of uncompressed, surgical cotton to simulate|its mounting on the
top of altree.

43.16 |Awreath-type decorative outfit is to be tested while mounted on a wall in the intended 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.

Values of k for other

f R at shutdown may
nning as quickly as
may be plotted and

to a temperature in
dered acceptable if
thstand is employed
uctor insulation.

instructions shall not

43.22 The temperature rise, At, is to be calculated as follows:
_R
At=E(k+1) - (k+1.)
-

in which:

At is the temperature rise,

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

r is the 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

k is 234.5 for copper and 225.0 for electrical condugter grade (EC) aluminum.

grades are to be determined.
43.23 |If it is necessary to de-energize the winding-before measuring R, the value o
be detgrmined by taking several resistance measurements at short intervals, beg
possible after the instant of shutdown. A curve of resistance values versus time
extrapglated to give the value of R at shutdown.
43.24 | A short length of rubber- or-thermoplastic-insulated flexible cord exposed
excess| of its rating, such as-at-terminals within an enclosure, shall be cons
supplementary insulation suitable’ for the temperature and of acceptable dielectric w
on the |ndividual conductors\ef the cord for protection against deterioration of the cong
44 Mounting Position' Test
441 A freestanding decorative oultfit positioned as indicated in the manufacturer's
overturh whenresting on an inclined plane.
Exceptioa—A-decorative-outfit need-not-be-subjected-to-this testif it was-subfected-to-t

he Temperature Test,

Section 43, while in the position most likely to produce maximum temperatures. See 43.12.

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 likely to cause the unit to tip over.

45 Dielectric Voltage-Withstand Test

451 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 applicable 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 ne previously untested product is to be subjected to this test. If the produict employs parallel-
connecfed lampholders, the test between live parts of opposite polarity is to be cohdugted without lamps.
45.3 Hor a product with a non-metallic enclosure, metal foil is to be plaged over the unit assembly and
arranged to conform to its shape.
454 While in a heated condition following a period of normaliopération equal t¢ the length of time
needed|for temperatures to stabilize during the Temperature Test,’Section 43, the prpduct is to be tested
by meaps of a 500 VA or larger capacity transformer whose~output voltage is essentially sinusoidal and
can be jvaried. The applied potential is to be increased from zero until the required fest level is reached
and is tp 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.

46 Stnain Relief Test

46.1 After being tested as described in"46.2, a seasonal lighting product shall cgmply with all of the
following:
I) There shall not be any,damage to any lead connection,
) There shall not be ‘any breakage of the conductor or insulation,
) No portion of the conductor shall become exposed outside the enclosufe of the product, if
mployed, and
) The lead pair or harness of input or output leads shall not be displaced morg than 1/16 inch (1.6
m) from the point of entry into the product.
Excepti ; uct need not comply

with the requirement in (d).

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.
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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) The wire places stress on internal connections.

47.2 [Each wire is to be held by fingers, 1 inch (25 mm) from the point whére it emerges from the unit.
The wife is then to be pushed back with a casual force as illustrated in-Figure 47.l. 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 evatuation

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;

¢) 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

devices, waterseals, or strain reliet, or

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

Exceptipn No. 1: A component located in the following circuits need not be-Subjected
@) A Class 2 circuit,
b) A circuit that has been investigated for reliability and determined to be reliab

) A circuit that is not capable of delivering 15 watts of power for one minute or|
by the Component Power Measurement Test, Section 49.

persons.

o this test:

e, or

more as determined

Exceptipn No. 2: A resistor, a non-electrolytic capacitor, an inductor, a transformer, an electro-mechanical

device, |such as a switch or a relay, and an optical isolator that complies with the
Standand for Optical Isolators, UL 1577, need-hot be subjected to this test.

48.2 Tlhe stalling of an operating mechanism, if employed, and the malfunction of a G
diode, 3 transistor, a thyristor, an electrolytic capacitor, an integrated circuit, an opti
electrorfic component which has-not been determined to be reliable by a reliability inv
could rgsult in a risk of fire or eleetric shock, are to be simulated. In order to simulate
comporlent, the circuit between any two terminals of the component is to be opened

of the tyvo simulated fault ¢onditions is to be imposed at one time. For a multi-termi

requirements in the

pmponent such as a
Cal isolator, or other
bstigation and which
the malfunction of a
br shorted. Only one
hal device, only two

terminals are to be shorticircuited at a time. Simulated circuits may be used, but if thg tests performed on

simulated circuits indicate likely damage to other parts of the equipment to the extent
equipment may be affected, the test is to be repeated on the equipment.

48.3 Hach.simulated fault condition is to be conducted on a separate unit unless

hat the safety of the

t is agreeable to all

those coneerned 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
minimum 20 A branch circuit overcurrent protection.

circuit is to have a

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

a) Arisk of fire or electric shock develops,


https://ulnorm.com/api/?name=UL 588 2023.pdf

SEPTEMBER 8, 2023 UL 588

81

b) The branch-circuit overcurrent protection opens,
¢) 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 If a fault condition is terminated by opening of a circuit component as specified
to be conducted two more times using new components for each test.

49 Component Power Measurement Test

49.1 To determine if a component or a circuit of a seasonal lighting ‘product is cap
watts of power for one minute [See 48.1, Exception No. 1(c)], the-component shall b
in49.2(-49.4.

49.2 The unitis to be connected to a 60 Hz, 120 V supply source. One component

to be cpnnected to a wattmeter and an adjustable external load resistor as illustrate
externgl load resistor is to be set for its maximum resistance. A closed shorting switd
across [the unit's protective device, such as a fuse}.and the resistor is then to be adjus
dissipalion of exactly 15 watts as indicated byithe meter. The shorting switch across
is then [fo be opened and the time required fofthe protective device to open is to be re

49.3 During the test, the supply circuit is to be protected by a 20 A time delay fuse
such thiat the fuse will not open inilgss than 12 seconds when carrying 40 A.

in 48.7(d), the test is

able of delivering 15
tested as described

br circuit of the unit is
i in Figure 49.1. The
h is to be connected
ted to cause a power
the protective device
corded.

, with characteristics

49.4 The point of measurement of the circuit (see Figure 49.1) is not considered capable of delivering 15

watts for one minute if:
a) The protective device of the unit opens in less than 60 seconds,
b) A circuitcomponent opens in less than one minute, or

c) The'current is inherently limited by the circuit.
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Figure 49.1

Connection of wattmeter

Note: V. g

\COIL REVERSING SWITCH SET TO
MAXIMIZE WATTMETER READING

O— surPLY
TO CIRCUIT
UNDER
EVALUATION

O———

SUPPLY
SIDE

SB1747

/
POINTS OF MEASUREMENT

nd |, are-the coil voltage and coil current, respectively, of the wattmeter.

|
| EXTERNAL
1/LOAD
/‘ﬁESISTOR
|
|
|
|
|
}
|
|
|
|
|

Lol |

O
CIRCUIT LOAD
UNDER SIDE
EVALUATION
O
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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 drdft-free location with the specimen oriented so as to place one of its major surfa
vertical plane.

50.4 The uppermost edge or surface of the specimen is then to be ignited with the u
open flame such as an ordinary paper book match. In the case of a ‘molded form
exposdd edge, it may become necessary to cut a slit or opening inthe desired ign
ignition| Once the material ignites, the ignition flame is to be removed and the vertic
rate is fo be determined.

50.5 WUsually a vertical downward burning distance of 6. inches (152 mm) is suffic
burning rate. If the part is less than 6 inches (152 mm):in height, a shorter distance

the finighed part is too small to determine the vertical‘downward burning rate, it is ne
test spgcimens of the same material and minimum.thickness to be used. If repeated 3
and susgtain combustion, the material is considered to comply with the requirements
objects|, an upper section, removed from the-overall part, may be used in determinin
as to rgduce the amount of combustible material present.

51 Conductivity of Decorative Parts Test

511
decora

Vhen tested as described in 51.2, simulated needles, leaves, small twi
ive parts shall not eonduct a current in excess of 5 mA.

51.2

clamps
in serig
gradua
obtaine

Bpecimens of.the’material, in the widths employed, are to be spanned betwee
the ends.efwhich are to be spaced 1/4 inch (6.4 mm) apart. The assembly is
s with anyadjustable supply source, an ammeter, and a 1500 ohm resistor. 1

d are’to be mathematically converted to represent the equivalent of a 1/4-

ces in a substantially

se of any convenient
or figure without an
tion area to facilitate
bl downward burning

ent to determine the
may be used. Where
cessary to test larger
ttempts do not ignite
In the case of large
j the burning rate so

s, and other loose

h two pairs of copper
then to be connected
'he potential is to be

ly inereased from 0 to 120 V while the current flow is monitored and recorded. The current values

inch (6.4-mm) width

groupir g of material

52 Routine Flexing Test

52.1

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) Exposure 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.fings or brushes and
temperdtures which exceed the limits for the materials involved shall not be attained.

53.2 |
maximu
product
the mot

combination with the fixed load of the product, a load which causes the su
m current equal to the fuse rating is to be connected to one of the-oputlets of th
is to be operated for 6000 revolutions of the rotating table while temperatur
Dr, current-carrying parts, adjacent insulation, and similar components.

pply cord to carry a
e rotating table. The
bs are measured on

54 Temperature Tests for Devices Employing Insulation=Piercing Terminals

54.1 General

54.1.1
54.4.4.

54.1.2

conducfed at any ambient temperature” within the range of 10 — 40°C (50 — 1

tempera
subtrac
ambien

541.3
(0.21 m
automa

A device which employs insulation-piercing terminals shall be tested in acco

All values for temperature are based on an ambient of 25°C (77°F). The tem

ture is to be corrected bycaddition (if the ambient temperature is lower th
ion (if the ambient temperature is higher than 25°C) of the difference bet
temperature.

Temperaturesare“to be measured by thermocouples consisting of wire not
m?) and not smaller than 30 AWG (0.05 mm?). For continuous monitoring of
ic equipment’ which measures each thermocouple at least once every five m

dance with 54.1.2 —

erature test may be
4°F). An observed
an 25°C (77°F)) or
veen 25°C and the

arger than 24 AWG
the thermocouples,
nutes is considered

and calibrated in
conform with the

acceptg
accordd

ble. The)thermocouples and the related instrument are to be accurate
nce “with standard laboratory practice. The thermocouple wires are to
requirements” specified in the Tolerances on Initial Values of EMF versus Tempefature tables in the
Standard—Speeification—and {emf—TFables' for 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.

Tomperatira | e
e CratarC—=eon

CHVIN Eor
VTTiuuave LEAY4AvAv]

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).

54.2.2 | Each of six previously untested devices which employ insulation-piercing terminals is to be
assembled to conductors of the size and type for which they are intended.) Thé devices are to be
connedted to the rated current and the temperature of the insulation-piercing.tefminal connections is to be
monitofed continuously until the temperatures are constant. See 54.1.5.

54.3 Thermal cycling

54.3.1 | Throughout the test described in 54.3.2 and 54.3.3,4he maximum temperature of the insulation-
piercing terminal connections on each device shall not exceed 60°C (140°F) when normalized to 25°C
(77°F).

54.3.2 | Each of six previously untested devices.ist0 be assembled to conductors of|the size and type for
which they are intended. The devices are to be tonnected to the rated current and the temperature of the
insulatipn-piercing terminal connections is to.be ' monitored continuously. See 54.1.5.

54.3.3 | The devices are to be cycled fana total of 180 cycles at a rate of 3-1/2 hourg on and 1/2 hour off.
The tgmperature of the insulation-piercing terminal connections is to be mopitored continuously
throughout the 180 cycle period.”After the last cycle, the devices are to remain energized until
temperptures are constant. The‘off cycle time may be extended for the convenience of measurement.

54.4 $train relief/terminal temperature

54.4.1 | Throughotitsthe test described in 54.4.2 — 54.4.4, the temperature of the insulation-piercing
termingl connections shall not exceed 60°C (140°F) when normalized to 25°C (77°F). As a result of the
cord pyll, the_strain relief shall be considered acceptable if:

) 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,

) Emission of flame, sparks, or molten metal from the enclosure of the unit;

) Any damage to the enclosure of the controller that would result insthe’expgsure of live parts as
etermined by contact with the accessibility probe illustrated in Figure9.1, or

) Any damage to the enclosure of the controller that would.result in an ingrease in the risk of
lectric shock as determined by compliance with the DielectricVoltage-Withstapd Test, Section 45.

55.2 Abnormal operation test

55.2.1 | One controller is to be tested. The output leads, of the controller are to be short circuited 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 pn a softwood surface covered with tissug paper and draped with a double layer of cheesecloth.
The unit is to be connected to a circuit protected\by a 20 A branch-circuit overcurrent grotective device and
energized.

55.2.2 | The test is to be conducted for Zhours or until at least one of the following resllts are observed:

) A risk of fire or electricishock develops,

) The branch-circuit overcurrent protection opens,
) The equipmentprotective device opens,

) Any oth€r.circuit component opens, or

) A minimum of one hour elapses, circuit conditions stabilize, and there is ng further evidence of
verheating 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 General

56.1.1 When tested as described in 56.2.1 — 56.3.2, a cord tag containing the markings specified in
Sections 124 — 126 shall comply with all of the following:

a) The tag shall resist tearing longer than 1/16 inch (1.6 mm) at any point;
b) The tag shall not separate from the cord;

c) There shall not be permanent shrinkage, deformation, cracking, or any other condition that may

........

d) The overlamination shall remain in place and shall not be torn or-othefwise damaged. The
printing shall remain legible.

56.2 Test conditions

56.2.1 | Each of nine cord tags is to be applied to a cord and conditioned as describéd in 56.2.2 — 56.2.4,
as indi¢ated, before being tested as described in 56.3.1 and 56.3.2. If the tag is applied by an adhesive,
the conditioning is to be conducted at least 24 hours after thé application of the tag.

56.2.2 | Each of three cord tags is to be tested in the as-received condition.

56.2.3 | Each of three cord tags is to be placed\in a 60 £1°C (140 £1.8°F) circulafing-air oven for 240
hours. The cord tags are then to be conditionediat a room temperature of 23 +2°C (73.4 £3.6°F) and 50 15
percen relative humidity for 30 minutes.

56.2.4 | Each of three cord tags is {0 be tested within 1 minute of being exposed tq a humidity of 85 +5
percent at 32 +2°C (89.613.6°F) for(/2 hours.

56.2.5 | In addition to the cenditioning described in 56.2.2 — 56.2.4, if the tag is intepded to be applied to
the corfl of a product intended for outdoor use, twelve additional cord tags are each tq be applied to a cord
and copditioned as deScribed in 56.2.6 — 56.2.9, as indicated, before being tested as described in 56.3.1
and 56|3.2.

56.2.6 | Each.of three tags is to be tested after 24 hours of exposure conditioning at 43 +2°C (73.4 £3.6°F)
and 50(+5 percent relative humidity, followed by 48 hours of immersion to a depth of not less than 1/8 inch
(3.2 mm).in demineralized water at a temperature of 23°C (73.4°F). Testing in accordance with 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:

56.3

56.3.1

attachm
to be applied for 1 minute to the uppermost corner of the tag farthest from the cord
mm) of
the maj
of the t3

56.3.2

printed
mm) thi
surface
roundeq

PRODU

57

571

General

In addition to the other applicable requirements contained in this Standar
employ{ a“poelymeric enclosure shall also comply with the requirements in Sections 4
present ise-iadh -

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.
is to be 20 minutes consisting of 17 minutes of light exposure only and three mi
and light, or

The operating cycle
nutes of water spray

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 G 26 _The tags are to be exposed for 1000 hours. The operating cycle

s to be 120 minutes

onsisting of 102 minutes of light exposures only and 18 minutes of exposure
light.

Testing in accordance with 56.3.1 and 56.3.2 shall be performed aftfer 24 hou
35°C (77 £9°F).

Test method

The tag is to be tested with each cord size to whicht\s intended to be applie
ent plug or current tap pointing up, is to be held tadtly'in a vertical plane. A forg

the vertical edge of the tag. The force is to be*applied vertically downward in g
br axis of the cord. In determining compliancé with 56.1.1(d), manipulation, s
g by hand, is permissible.

To determine compliance with 56.4.1(e), each cord tag assembly is to be scra
Ck steel blade held at a right-angle to the test surface. The portion of the blad

shall have a radius of eutvature of 1.00 inch (25.4 mm) and the edges o
to a radius of approximately 1/64 inch (0.4 mm).

CTS EMPLOYING POLYMERIC ENCLOSURES

to water spray and

s of exposure at 25

0. The cord, with the
e of 51bs (22.2 N) is
within 1/4 inch (6.4
direction parallel to
ich as straightening

ped 10 times across

areas and edges, with a force of-approximately 2 Ibs (8.9 N), using the edge of a 5/64 inch (2.0

b contacting the test
the blade shall be

d, a product which
b8 — 63, in the order

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

When conditioned 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

encloslire during the Temperature Test, Section 43, but not less than 70°C (158°F),

59 Drnop Test

59.1

59.2

be dro
positio
differer
produc
remove

Except|
each s
any on

\fter being tested as described in 59.2 and 59.3, a product shall comply with al

) There shall not be any visible damage to the enclosure of the unit tha
exposure of live parts as determined by contact with the aceessibility probe illu

b) There shall not be any cracking or denting of the)enclosure of the unit
function of any safety controls or constructional features such as thermostats
devices, waterseals, or strain relief, or result in.the exposure of moving parts
injury to persons;

c) There shall not be any damage to the\enclosure of the unit that would result
risk of electric shock as determined’by compliance with the Dielectric Vol
Section 45.

Fach of three complete, previously untested products is to be subjected to thi
ped three consecutive times from a height of 3 ft (0.92 m) to strike a flat har
s most likely to produce adverse results. Each unit is to be oriented in such

is intended for‘outdoor use, it is to be dropped onto a concrete surface.
d from the unit before the test.

on: If the'manufacturer so elects, fewer units may be tested in accordance wit
pries ‘consists of three drops of the unit. The overall performance is acceptabl,
b Of the procedures represented in the figure. If a unit does not comply on it

of the following:

would result in the
strated in Figure 9.1;

hat would affect the
, overload protective
ncreasing the risk of

in an increase in the
age-Withstand Test,

5 test. Each unit is to
jwood surface in the
a manner so that a

t surface of the enclesure of the unit strikes the hardwood surface for each of the three drops. If the

Any lamps may be

h Figure 59.1, where
b upon completion of
5 first series of three

havacilic ~ftha fnot apn annanftahla

drops,

PRT=Y
T oounS UrincticotrarcanatC e otaorcr
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Figure 59.1

Procedure for impact test

Sample Number

Series
Num-—
ber 1.2 3 12 3 12 3 12 3
1 ANN ANN ANN ANN
2 A NN ANN U AN U AN
) AN AN AN A

Arrows indicate sequence of test procedure
A — Acceptable results from drop
U — Unacceptable results from drop
N — No test necessary

SA1162

59.3 The hardwood surface is to consist of a layer of nomifal 1 inch (25 mm) tongue-and-groove oak
flooring|(actual size 3/4 by 2-1/4 inch or 18 by 57 mm) mounted on two layers of nomipal 3/4 inch (19 mm)
plywood. The assembly is to rest on a concrete floor or an equivalent non-resilient floof during the test.

60 Impact Test

60.1 After being tested as described in 60.2-and 60.3, a product shall comply with allof the following:

) There shall not be any visible,damage to the enclosure of the unit that|would result in the
xposure of live parts as determined by contact with the accessibility probe illugtrated in Figure 9.1;

) There shall not be any,cracking or denting of the enclosure of the unit that would affect the
unction of any safety cantrols or constructional features such as thermostats| overload protective
evices, waterseals;:or strain relief, or result in the exposure of moving parts increasing the risk of
injury to persons;

) There shallnot be any damage to the enclosure of the unit that would resultfin an increase in the
fisk of eleGtric shock as determined by compliance with the Dielectric Voltage-Withstand Test,
bection4s.

60.2 Hachofthres nrn\nnu |e|\/ untested hrnrh icts-isto be-su |h|nr~+nr1 toa elnnln |mp9r\i The |mpact 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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60.3 With reference to Figure 60.1.and Figure 60.2, the "H" designation represents [the vertical distance
the sphere must travel to produce-the desired impact. For the pendulum impact, the |sphere is to contact
the test|unit when the string is in_the vertical position. The supporting surface for the ball drop impact is to
be as described in 59.3. The.supporting surface for the pendulum impact is to consist|of any rigid surface.
The bagking surface for the pendulum impact is to consist of 3/4 inch (19 mm) plywood over a rigid surface

of conciete or an equivalent nonresilient backing surface may be used.

61 Cold Impact_ Test

61.1 |

n addition to the Impact Test, Section 60, a product intended for outdoor use sh

the follo

all comply with all of

wing after being tested as described in 61.2:

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

njury 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 units are to be subjected to the Impact Test, Section 60.


https://ulnorm.com/api/?name=UL 588 2023.pdf

SEPTEMBER 8, 2023

UL 588

93

62 Resistance to Crushing Test

62.1

After being tested as described in 62.2, a product shall comply with each of the following:

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;

) There shall not be any damage to the enclosure of the unit that would resul

in an increase in the

Except,
and 34

62.2

for one|
inch (1
fully ing

63 Adhesive Test

63.1
to be s
adhesi

63.2

90 1.
whiche|
has be

the chgmber, the productis to be examined to determine compliance with 63.1.

PRODV

64

Géneral

risk of electric shock as determined by compliance with the Dielectric Vol
Section 45.

on: A direct plug-in unit which complies with the applicable requirements des
need not be subjected to this test.

Fach of two previously untested units is to be subjected to a steady crushing fq
minute. The unit is to be mounted between two parallel, flat, maple blocks, e
P.7 mm) thick. One block is to contain slots into whichythe blades of the unit,

erted. The crushing force is to be applied gradually.in a direction normal to the,

A\ product which employs an enclosure_or part of an enclosure which is held to
ubjected to this test. After the conditiohing described in 63.2, there shall not
e to the extent that parts of the product can be readily separated.

\ product is to be placed in @ circulating-air oven for a period of fourteen day
D°C (194 £1.8°F) or 102G (18°F) above the maximum operating temperatu
ver is higher. After removal from the oven, the product is to be placed in a h
bn adjusted for 88-+5'percent humidity at 32.0 £2.0°C (89.6 £3.6°F) for 7 days

UCTS EMPLOYING OVERCURRENT PROTECTIVE DEVICES

age-Withstand Test,

bribed in Sections 18

rce of 75 Ibs (334 N)
bch not less than 1/2
f provided, are to be
mounting surface.

jether by adhesive is
be breakdown of the

5 at a temperature of
re of the enclosure,
imidity chamber that
. Upon removal from

64.1
applica

ble requirements in Sections 65 — 69.

A product or wiring device employing an overcurrent protective device shall comply 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 Seasonal Products,

Supple

ment 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.

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 descfibed in 66.2, there shall not be ignition of cotton.

66.2 Hach of six representative fuse assemblies is to be subjected to this testi A 120 V ac, 60 Hz supply
source |s to be connected in series with a calibrated circuit and a 20 A time-delay fuse. The calibrated
circuit i$ to be adjusted to supply a test current of 200 A at a power factor of 0.75 to 0.80 without the
assembly under test or the time-delay fuse in the circuit. One fuse.is to be inserted into its holder and
connecfed in series with the supply source, the calibrated circuit, "and the fuse. Cotton is to be placed
aroundlthe assembly. If the fuse is located within an attachmentyplug or current tap, the blades of the
device are to be inserted into a receptacle and cotton is to be placed around the body] of the device, not in
contact|with its face. The circuit is to be energized and the\test current is to be monitored until the fuse
opens, gausing the current to stop flowing. The test is tarbe repeated on 2 of the 5 remaining assemblies.
The test is then to be repeated at a current of 1000 A én.the three remaining assembligs.

67 Fupseholder Temperature Test

67.1 When tested as described in this-section, the temperature rise of an in-line fuseholder or an
attachnient plug, power inlet, current.tap, or product incorporating a fuseholder shall not exceed the
following:

I) 85°C (153°F) on the fuse clips;
) 30°C (54°F) at thewiring terminals or cord connections;

) The relative thermal index of the surrounding insulating material, minus an gssumed ambient of
25°C (77°F);"and

) 602C\(108°F) on any exposed exterior surface.
67.2 i i i i 3t is to be conducted

with a live fuse.

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 wilhbe used if a referee
measufement of temperature is necessary.

67.6 The device is to be connected to a supply circuit of 120 V and a frequency of 60 Hz. The device is
then tq be operated continuously for a minimum of 3 hours, undef representative intended service
conditigns that are likely to produce the highest temperature, untileonstant temperatures are attained.
Constant temperatures are considered to exist when three conseeutive readings,| taken at 15 minute
intervals, are within 1°C (1.8°F) of each other and indicate no farther rise above thg changes in ambient
temperpture.

67.7 [Each device is to be tested with the rated fuse.intended for use with the |device installed and
subjected to a test current equal to the maximum fuse-ampere rating. The intended Jampere rating of the
fuse islto be 3 A for a 22 AWG (0.32 mm?) wire cefiiection and 5 A for 20 or 18 AW (0.52 or 0.82 mm?)
wire connection. If the device is rated for multiple'ranges of wire, it is to be tested at epch current level with
the corfesponding wire sizes. A current tap shall have 15 A of test current through thel female contacts and
blades fin addition to the test current in the-fuse circuit specified above.

67.8 If the test is to be conducted\with a dummy fuse in accordance with the Exgeption to 67.2, each
device [is to be subjected to a test:current equal to the intended maximum ampere rating of the intended
fuse. The correlation testing described in 67.9 is to be performed on the dummy fusé and the live fuse to
determjne the temperature. carrection factor. To represent the heating of a live fuse, the correction factor is
to be added to the recorded temperature rise on the wiring terminals, cord connfections, surrounding
insulating materials, conductors, fuse clips, and exterior surfaces.

67.9 The dumnmy fuse and live fuse are to be tested in the fuseholder under identical conditions. In order
to alloy the_live’ fuse to reach temperature stabilization without opening in the fyseholder, it may be
necess@ry: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.

Figure 68.1

Crush test on open-end fuseholder
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69 Fupeholder Cover Test

69.1 When subjectedto-a force of 8 Ibs (36 N) applied for 1 minute to an open coverin any direction that
the covpr may be removed, the open cover of a fuseholder, fused attachment plug, or current tap, or
similar device, shall not detach from the body of the device. One fuseholder is to be tested.

PRODUCTS EMPLOYING CORD-CONNECTED WIRING DEVICES OR POWER INLETS

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
to the 1ed for a period of 1
minute

o roerorerertt

72 Ragliability of Conductor Connections Test

s or contacts of an
es or contacts in the
20 Ibs (89 N) if the
Dr is smaller than 18
le. As a result of the

721 If the conductors of the flexible cord or wire are assembled to the blade
attachment plug, a current tap, or a cord connector prior to the assembly of the blad
device,| each connection shall withstand for 1 minute, without breaking, a pull of
condudtor is 18 AWG (0.82 mm?) or larger and a pull of 8 Ib$ (36 N) if the conduct
AWG. The pull is to be applied in a direction normal to theplane of the cord-entry hg

test, th
device.

73 Sécurity of Blades Test

73.1

e conductors shall not be displaced more than 1/16 inch (1.6 mm) from the
The test is to be conducted prior to the assembly of the blades or contacts in t

The blades of a wiring device, if they are not rigidly fixed prior to their bei

oint of entry into the
ne device.

ng connected to the

condudtors of the cord, or the blades of-a power inlet shall be subjected to this test.|Each blade, and the
paralle| blades tested together, shall be capable of withstanding a straight pull of| 20 Ibs (89 N) for 2
minute$ without loosening. For a device of nonrigid construction, where soft, molded material is employed,
neither| blade shall become displaced more than 3/32 inch (2.4 mm) when measyred 2 minutes after
removdl of the weight.

73.2

a horiz
enough
eachb

Dne device is to betested. The device is to be wired in the intended manner a
bntal steel plate with the blades projecting downward through a hole having
for the blades to pass through. The 20 Ib (89 N) pull is to be applied by sup
ade in.succession, and then by the two blades tested together.

nd then supported on
B diameter just large
borting a weight from

74 Security of Input Contacts Test

74.1 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 confluctor and the separator (if any) are to be severed at the slit portion. With the
by its blades, a direct pull of 15 Ibs (67 N) for 20 AWG (0.52 mm?) or larger conduicto
for conductors smaller than 20 AWG is to be applied for 2 minutes at the free end-of th

Hevice securely held
rs and 10 Ibs (45 N)
e cord or wires. The

pull is tq be applied in a direction normal to the plane of the cord-entry hole.
76 Ackgessibility Test

76.1 hen a product employing a power inlet is tested as described in 76.3, the teg
76.2 shpall not contact any blade of the power inlet while the.inlet is conductively cg
connecfor. If the power inlet is removable without the use af)a\tool, then the testisto b
power inlet removed from the product.

t probe described in
nnected to the cord
p conducted with the

76.2 T
not less

he test probe is to be made of 0.06 inch (1:5%m) thick metal that is 1.38 inche
than 1.38 inches long.

s (35 mm) wide and

76.3 The product is to be tested with the~detachable power-supply cord supplied with the product. If one
is not provided, the cord connector used.in this test is to comply with the requirements in the Standard for
Attachment Plugs and Receptacles, UL 498. The cord connector is to be inserted as|far as possible onto
the power inlet blades. The cord“connector is then to be withdrawn not more than|the distance that is
necessary to permit the test probe to be inserted between the power inlet body and|the cord connector.
The tesj probe is to be inserted with a maximum force of 4 Ibs (17.8 N), until the probg¢ contacts one blade
of the power inlet. Whilé the probe is in contact with the blade, the electrical continuity between the
contact$ of the cord ‘connector and the test probe is to be determined by an ghmmeter or similar
instrument. The testis'then to be repeated for the other blade of the power inlet.

PRODUCTS.EMPLOYING SERIES-CONNECTED LAMPHOLDERS

77 General

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


https://ulnorm.com/api/?name=UL 588 2023.pdf

SEPTEMBER 8, 2023 UL 588 99

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 Lampholder Strain Relief Tests
79.1 Lead pull test

79.1.1 The strain relief means provided for the lampholder leads shall perform acceptably as determined
by 79.1.2 or 79.1.3, when tested as described in 79.1.4.

79.1.2 For 20 AWG (0.52 mm?) or larger conductors, the strain relief shall be considered acceptable if:

a) The average of the recorded pull values is at least 27 Ibf (120 N),
b) No lampholder or connection sustained damage at less than 24 Ibf (107N), and

c) No portion of the conductor becomes exposed outside the lampholder body,

79.1.3 | For conductors smaller than 20 AWG (0.52 mm?), the strain_pelief shall be cgnsidered acceptable
if:

a) The average of the recorded pull values is at least9)bf (40 N),

[oN

b) No lampholder or connection sustained damage at less than 8 Ibf (36 N), an

c) No portion of the conductor becomes exposed outside the lampholder body,

79.1.4 | Each of eight previously untested lampholders in the product is to be tested.|With the lampholder
free, a|pull is to be applied to the leads-as illustrated in Figure 79.1. Starting at zero, the pull is to be
increaged uniformly at a rate of approximately 12 Ibf/min (53 N/min) until one of thg connections or the
lamphdlder body is broken. This pulling force is to be recorded. The pulling force is|to be increased to a
maximyim of 30 Ibs (133 N) for, 28:AWG (0.52 mm?) or larger conductors, or 10 Ibf (45 N) for conductors
smalleq than 20 AWG. These maximum forces are to be recorded if there is no damage to the connections
or lamgholder body. Breakage of the wire on an individual lampholder is to be disregafded.

Figure 79.1
Application of pull
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79.2 Secureness of leads test

79.2.1

When tested as described in 79.2.2, the securing means of a lampholder

acceptable if:

a

) There is no damage to the lead connection,

b) There is no breakage of the conductor,

shall be considered

¢) No portion of the conductor becomes exposed outside the lampholder body, and

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

be secy
(36 N) fi
to be ag

80 Se

80.1 A
than 1/3

80.2 E
tending
temperd

80.3 H
describg

entry in
accomp

Excepti
securing
from thq
from the

Each of three previously untested lampholders is to be subjected to this-test.
rely held in a manner that does not additionally support the conductor conne
br a 20 AWG (0.52 mm?) cord or a pull of 20 Ibs (89 N) for an 18 AWG (0.82 nj
plied gradually to each conductor individually and maintained for@minute.

cureness of Lampholder Contacts Test

s a result of the test described in 80.2 and 80.3, a lampholder contact shall ng
2 inch (0.8 mm).

ach of six previously untested lampholders is to be operated for a period of
to cause the greatest heating of the lamphoelder. The lampholders are then t
ture.

ach of six lampholders in the as-received condition and each of six lampho

lished through the use of a test jig as illustrated in Figure 80.1.

bn: If a knot in~the conductors is provided outside the body of the lampho
) the contacts, reducing the likelihood of the attachment of the clamping devig
e lampholder-body, the clamp is to be secured immediately adjacent to the kn

lampholder.

The lampholder is to
ction. A pull of 8 Ibs
m?) or larger cord is

t be displaced more

’ hours in a position
b be cooled to room

ders conditioned as

bd in 80.2 is to be tested. After removing the lamps from the lampholders, a foice of 2 Ibs (8.9 N) is
to be applied for one minute to thedndividual wire or cord, 1/8 +1/32 inch (3.2 0.8 1
o the lampholder body,(inya direction tending to force the contacts out of thg¢ body. This may be

hm) from its point of

der as a means of
e 1/8 inch (3.2 mm)
ot on the side away
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Figure 80.1

Test jig for secureness of lampholder contacts
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81 Ldmpholder Millivolt Drop Test

81.1 Yhen tested as described\in-81.2, the drop in potential between the input leads of the lampholder
through the lamp-base contacts-of a product employing series-connected push-in of midget or miniature
screw lbase lamps, shall notibe greater than 200 mV while a current equal to 135 pgrcent of the rating of
the ovdrcurrent protective device is flowing.

81.2 One lampholder is to be fitted with a modified lamp base of the intended size and type. For a push-
in lampgholder, the Tamp base is to be modified by removing the envelope and leads [from the base. For a
screw lampholder, the lamp base is to be modified by removing the envelope and eldctrical parts from the
base. I both'cases, a short length of not more than 1 inch (25 mm) of 30 AWG (0.0 mm?) copper wire is
to be assembled to the lamp base to replace the removed parts. The lampholder agsembly 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 testdd. Opposing forces spaced 1 inch apart are to be applied to the rope. Startind at zero, the force is
to be ingreased uniformly at a rate of approximately 12 Ibf/min (53 N/min) until the roie breaks. The force
at which the rope breaks is to be recorded.

83 Crush Test

83.1 A lampholder shall comply with the Fuseholder Crush Test, Section 68, when tegted without a lamp.

84 Cascade Lamp Burnout Simulation Test

84.1
may b

lampho
the test

p temperatures that
g series-connected
nunts. As a result of

he test described in 84.2 and 84.3 is intended {0 simulate the maximum lam

attained as a result of lamp-filament burhouts in products employin
ders with push-in or midget or miniature_screw-base lamps having internal s
there shall not be:

) Ignition of the lampholder or any-decorative features of the product,

) Melting or distortion of the lampholder that would result in an increase in the fisk of electric shock

s determined by compliance-with the Dielectric Voltage-Withstand Test, Sectig

) Exposure of live parts either in the lamp assembly under test or in the une
flesting on the enérgized lampholder as determined by contact with the

n@a

hergized lampholder
accessibility probe

ijlustrated in Figure-9.1, or

dl) Glowingscharring, or flaming of the cotton or cheesecloth specified in 84.2 (f) and (g).

84.2 T’he testis to be conducted on a previously untested product in the following org

120 V ac.

er:

to be determined at

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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Excepf
it shall

Except,
Burnoy
interna

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 prévious value and the

current maintained at each increased value for 3 — 4 minutes. This processis
either the lamp filament or overcurrent protective device clears the circuit. If ¢
is a discernible physical change in any polymeric material, operation is to
current for an additional 1 — 2 minutes before continuing to the nextystep.

j) Following (i), if the lamp filament opens and the lamp shunt and overcurre
are still operational, the current is to be increased in successive steps equal
overcurrent protective device rating, and the current maintained at each incrg
minutes. If after any increase there is any discernible’ physical change in an
operation is to be continued at that current for an.additional 5 — 6 minutes bef
next step. In order to save time, it is acceptable)to omit the lower-current ste
the filament opens, as long as three consecdtive steps are passed through jus
of the circuit by the lamp shunt or overcurrent protective device.

k) Following step (j), the assembly is.10 be allowed to cool for at least 1 minute
separated for examination.

on No. 1: If a decorative outfit employs a lampholder which is fixed in place,
nstead comply with 84.3,

on No. 2: A lighting:string employing electronic circuits need not comply wit
t Simulation Test~Section 84, if it is determined that the electronic circuit
shunt.

to be continued until
uring any step there
be continued at that

ht protective devices
to 10 percent of the
ased value for 3 — 4
y polymeric material,
ore continuing to the
bs, which begin after
t prior to the clearing

Parts are then to be

such as a candle set,

N the Cascade Lamp
operates before the
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Figure 84.1
Cascade lamp burnout simulation circuit
PRODUCT OVERCURRENT
RHEOSTAT PROTECTIVE DEVICES
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84.3 The test described in 84.2 is to be repeated with any décorative parts provided
the second unenergized lamp described in 84.2(g) is to be omitted.

PRODUCTS PROVIDED WITH SELF-SHORTING CONTACTS
85 Capcading Lamp Temperature Test

85.1
shall nof exceed 90 °C prior to the fuse:gpening.

85.2 Tlhe test is to be conducted an a previously untested product in the following ord

As a result of the test outlined in 85.2; the maximum measured temperature o

) The tests describedin 84.2 (a) — (c).

) The lampholdefassembly combination consisting of each supplementary p
lamp with shunt-are to be connected in series with the overcurrent protective d
he product’and connected in the circuit as indicated in Figure 84.1.

) Each*lamp and lampholder assembly combination is to be tested in the ba
Qsition.

in place except that

n the lamp envelope

rotector and regular
bvices provided with

e-up filament-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), a

nd 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

86 Cycling Test

86.1

in 43.3.

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 string shall be connected to a 120 Vac, 60 Hz source of supply and oper%:_’ed as intended. The
input clirrent shall be recorded. The lamps in the string are to be removed oné)at’a time. The input current
of the gtring shall be recorded after each lamp is removed.

PRODUCTS INTENDED FOR OUTDOOR USE
88 General

88.1 In addition to any other applicable requirements contained in this Standard, a|product intended for
outdoof use shall also comply with the requirements innSections 89 — 94, in the order presented unless
otherwise indicated. If the product intended for outdoor use employs a polymeric enclosure, the Enclosure
Mold Sgress Relief Test, Section 58, the Drop Test,~Section 59, performed using a cpncrete surface, and
the Cold Impact Test, Section 61, and the Resistance to Crushing Test, Section 62, ghall all be performed
before [the product is subjected to the RainTest, Section 89, and the Standing Water Immersion Test,
Sectior) 91.

89 Ra3in Test

89.1 YWhen tested as described in 89.2 — 89.5, the construction of a product intenpded for outdoor use
shall ngt permit the entranee\of water into the interior space of the enclosure.

Exceptfon: Water is\pefmitted to enter the interior of a lampholder, attachment pllg, current tap, load
fitting, pr fusehalder‘employed in the product, provided the device complies with 8P.5 (a) and (b), after
being tested as described in 89.2 — 89.4.

89.2 [Farall products employing polymeric enclosures, each of four unenergized Qnits is to be tested.
One unitistotrave beempreviousty subjectedtothe Enclosure Motd-StressRetiefTest, Section 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).


https://ulnorm.com/api/?name=UL 588 2023.pdf

106 UL 588 SEPTEMBER 8, 2023

Figure 89.1
Rain-test spray-head piping
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Figure 89.2
Spray head
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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:

90 Rajn Test For Series-Connected Lighting Strings

90.1

the test$ described in 90.2 — 90.5.

90.2

shall bg¢ secured to the mandrel described in 90.3\Using insulated wire position
insulated devices shall be placed so that the lamipholder is secured as close to
lampholder as possible. The lampholders shall be“oriented in the 3, 6, and 12 o’clock
in Figure 90.1 with the three-lead lampholder;at the 6 O’clock position. The remaining
secured so that it is parallel to the mandrel with the wire exit as close to the mand
assemblly is to be subjected to the simulated rain test described in 89.2 for one hour {
of watef applied at an angle of 45 degrees to the vertical, in the direction or directions
water td enter the unit using the apparatus described in 89.3.

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

Tlhe lampholders of a series-connected lighting string infendéd for outdoor use

hree two-lead lampholders and one three-lead:lampholder of a series-conn

Figure 90.1

Rain test lampholder orientation

) A visual inspection to determine that water has not entered the interior spaeg of the enclosure.

Exception: Water is permitted to enter the interior of a lampholder, attachment plug, current tap,
pad fitting, or fuseholder employed in the product, provided the device-compliels with (a) and (b).

shall be subjected to

ected lighting string
ing devices. These
the wire exit of the
positions as shown
lampholder shall be
rel as possible. The
b a downward spray
most likely 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 conductor.

91 Standing Water Immersion Test

91.1 Yhen tested as described in 91.2 and 91.3, the construction of a eontroller intgnded for outdoor use
or any [other outdoor-use seasonal product enclosure likely to be gteund supported shall not permit the
entrange of water into the interior space of the controller and enclasure.

Excepffon: An attachment plug, current tap, load fitting, lampholder, or an in-line fugeholder need not be
subjected to this test.

91.2 [Each of four units is to be tested. One unit is to have been previously subjedted to the Enclosure
Mold Stress Relief Test, Section 58, one unit .is~\{o have been previously subjecte¢d to the Drop Test,
Section) 59, one unit is to have been previously subjected to the Cold Impact Test, Seg¢tion 61, and one unit
is to hajve been 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 then to be de-
energiged and immediately submerged in at least 1 foot (304.8 mm) of water. Th¢ temperature of the
water Qefore submersion is to be 5°C (41°F) or less. The product is to remain submgrged for 4 hours. At
the end of four hours, the product is to be removed from the water and subjected to 2 additional cycles of
operatibn and immersions.Between each cycle, the product is to be placed in a fry location at room
temperpture for approximately 16-1/2 hours. The product is to be inspected immedgiately after the third
immerdion for evidence-of water entry.

92 Gasket Test

92.1 Apfterthe cond|t|on|ng described in 92 2, a gasket mtended to prowde a waler seal shall have a
tensile 5-percent of the values
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 A total 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 Tlhe force required to remove the gasket from its mounting surface is the adhésjon force and is to be
measurgd by pulling the gasket strip from the test panel at an angle of approximately 90 degrees and a
crosshgad speed of 0.5 inches/minute (12.7 mm/minute). Three are to bé |tested in the as-received
condition, three are to be tested 1/2 hour after removal from the oven, and-three are tp be tested 24 hours
after reqnoval from the oven.

94 Ulfraviolet (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 materfal employed as an
enclosure of a seasonal product intended for outdoortuse or as part of an attachment plug, fuseholder,

controllér, load fitting, lampholder, splice compartment, or similar device employed ir} a product intended
for outdpor use shall comply with both of the follawing:

) The flammability classification of-the unconditioned material shall not be redduced as a result of
he UV conditioning or water immiersion described in 94.2.1 — 94.3.1. The flamrability classification
is to be determined according-te the flammability requirements for polymeric gnclosures contained
in 10.3.10. The portion of-the"material having the thinnest wall thickness is to [be tested. All colors
Inder consideration are to-be tested; and

) The product shall*be subjected to the Leakage Current Test, Section 40, the Dielectric Voltage-
(Vithstand Test{ Section 45, the Drop Test, Section 59, the Cold Impact Test, Section 61, the
Resistance {0\Crushing Test, Section 62, the Security of Blades Test, Section|73, the Secureness
If Lampholder Contacts Test, Section 80, the Crush Test, Section 83, the Rain Test, Section 89,
nd the'Standing Water Immersion Test, Section 91, as applicable.

Exceptiph:._Polymeric material molded as a decorative part employed in a seasonal product 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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94.2.2

appara

94.2.3
total o

exposy
crazing
pressu

physic

ultravio

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 lig

ht 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-

aoledxenon-arclamn haorosilicate—alase innar-and aoutar ontical filters o
18Ee—x8ReR-aFc—apP—o6¢t S5 HRe—aRc—othe—opHeat—+telrs—

pectral irradiance of

..... ot

0.35 W/m? nm at 340 nm and a black-panel temperature of 63 +3°C (145.4.45,

The units are to be mounted vertically on the inside of the cylinder i
fus, with the width of the unit facing the arcs so that they do not touch,each oth

One set of units is to be exposed. For twin enclosed carbon-arc, one set is
720 hours. For xenon-arc, one set is to be exposed for. a total of 1000
re, the units are to be removed from the test apparatus] examined for signs of
or cracking, and retained under conditions of _ambient room temperatu
e for not less than 16, nor more than 96 hours, ‘tefore being subjected to
| tests described in 94.1.1. For comparative “purposes, units that have n
let light and water are to be subjected to these tests at the same time that th

f

e
dq

A°F).

the ultraviolet-light
r.

W

to be exposed for a
hours. After the test
(deterioration such as
re and atmospheric
the flammability and
pt been exposed to
e final exposed units

are tested.

94.2.4 | If a material is to be considered in<arange of colors, units representing thege ranges are also to
be proyided. Units in the natural (if used in this color) and in the most heavily pigmented light and dark
colors [are to be provided and considered representative of the color range, if [the test results are
essentiglly the same. An additional’set of units is to be provided in the heaviest organic pigment loading,
unless [the most heavily pigmented'light and dark colors include the highest organic pigment level. When
certain|color pigments (for example, red, yellow, or similar colors) are known to haye particularly critical
effects|they are also to besprovided.

94.3 Water immersion

94.3.1

and affer conditioning. Units of the material shall be immersed in distilled or deig
+1.0°C

Using(standard test procedures, property values for the material are to be de|

(15870 +1.8°F) for 7 days. A complete change of water is to be made on ea

termined both before
nized water at 70.0
h of the first 5 days.

Follow

ingthewatercorditioning; theumnits whithare to be subjectedtotestsdescrib

ed in 94.1.1(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

Flexing test apparatus
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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
TemperpTUre Test, Section 67, Tor the description of a dummy TUse.

96 Deforative Lighting String Intended for Use on a Patio Umbrella

96.1 A series lighting string intended for installation on a patio umbrella;shall withstgnd a minimum of 90
cycles of flexing when tested as described in 96.2. At the conclusion-of, the test, the|device shall comply
with thg Dielectric Voltage-Withstand Test, Section 45. Breakage.of the copper pr insulation of the
conducfor is not acceptable.

96.2 A sample of the lighting string shall be mounted asihtended on a patio umbrellp provided using the
fastenefs provided with the product in accordance with, the user assembly instrugtions provided. The
umbrella shall be opened and closed for a total of 90 c€omplete cycles to simulate the opening and closing
of the Umbrella during normal use. During the test{ctthe decorative lighting string shall not be energized.
After th¢ test, the Dielectric-Voltage Withstand Test is to be conducted between live parts and dead metal
parts.

97 Temperature Test After Flexing

97.1 After being subjected to the Flexing Test, Section 95, and the Dielectric Voltage-Withstand Test,
Section|45, each enclosure, lampholder, attachment plug, cord connector, load fitting, current tap, splice
compariment, or other device.connected to wire employed in a decorative-lighting stripng shall be tested as
describg¢d in 97.2 — 97.6(As' a result of the test, there shall not be breakage of the wire as determined by
the continuity test described in 97.9 and temperature rises shall not exceed the valugs indicated in Table
43.1.

97.2 The devices previously subjected to the Flexing Test, Section 95, are to be testgd.

ron and constantan
wires not Iarger than 24 AWG (0.21 mm?) and not smaller than 30 AWG (O 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 device.

97.9 Any indicating device such as an ohmmeter, a battery-and-buzzer combination, or similar continuity
testing |device, is to be placed across the conductors to determine if continuityis maintained.

97.10 [The test may be conducted using a dummy fuse instead.ef a live fuse. [See the Fuseholder
Tempefature Test, Section 67 for the description of a dummy fuse.

TREE $TANDS
98 General

98.1 In addition to any applicable requirements{contained elsewhere in the Standafd, a tree stand shall
comply|with the requirements in Sections 99 and 100.

99 Stpbility Test

99.1 A tree stand with a load representing the maximum size tree intended to be indtalled shall remain in
its intended position while on & _plane inclined 8 degrees from the horizontal. The assembly shall not tilt
such thiat it separates from the plane surface on which it rests.

99.2 One tree stand(is,to be tested. A wooden mast equal in length to at least onp-third the maximum
recommended tree ‘height is to be attached to the stand in the intended manner, |simulating a tree. A
weight equal to the-maximum recommended tree weight is to be attached to the mast at a distance above
the botfom of the)mast equal to one-third the maximum recommended tree height. The weighted mast and
stand gssembly is to be placed on the plane surface.

100 verflow 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 G

101.1

eneral

In addition to the applicable requirements contained elsewhere in the Stand

ard, a direct plug-in

unit shall comply with the Security of Blades Test, Section 73, and the Security of Input Contacts Test,

Section

ELECT]

102 General

102.1
Temper|
Section

Drop Tgst, Section 108, the High Current Abnormal Test, Section 109, the High

Section
Adhesiyv

74.

RONICALLY-OPERATED ORNAMENTS

An electronically operated ornament shall comply with the Leakage-Current T
hture Test at 200 mA (Electronically-Operated), Section 104, the Dielectric Vol
105, the Enclosure Mold Stress Relief Test, Section 106, the\Strain Relief Tq

110, the Series Cascade Burnout Test, Section 111, the Abnormal Operation T
e Test, Section 63, the Downward Burning Rate Test) Section 50, the CondU

pst, Section 103, the
age-Withstand Test,
st, Section 107, the
Current Inrush Test,
pst, Section 112, the
ctivity of Decorative

Parts Tgst, Section 51, and the Tests for Permanence of Cord Tag, Section 56.
103 Leakage Current Test

that the test shall be
ve string and then

103.1 |An ornament shall comply with the Leakage Current Test, Section 40, except
conducfed with the ornament installed in<the first lampholder of the representat
repeated with the ornament installed in the last lampholder of the representative string
104 Temperature Test at 200 mA((Electronically-Operated)
A variable resistor is

is to be adjusted to
nded.

104.1 |An ornament shall comply with the Temperature Test, Section 43, except that
also to pe connected in series with the 120 V ac, 60 Hz supply. The variable resistor
supply & current of 200(mA’to the ornament and the ornament is to be mounted as inte
105 Djelectric Voltage-Withstand Test

hout breakdown the
b between live parts

105.1 |When'tested as described in 105.2 and 105.3, an ornament shall withstand wi
applicatjon_of a 60 Hz, essentially sinusoidal potential of 1250 V applied for 1 minut
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 complete, previously untested ornament is to be placed in a full-draft.cirgulating air oven for a
period |of 7 hours at a temperature 10°C (18°F) above the maximum operating temperature of the
enclosuire, measured at the hottest location on the inside of the enclosure during thel Temperature Test at
200 mA (Electronically-Operated), Section 104, but not lower than 70°C¢(158°F). After removal from the
oven, the ornament is to be examined for any indication of shrinkage, softening of thelmaterial or any other
deformption 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 conniection,
b) There shall not be breakage of the conductor or insulation,

c) No portion of the conductor shalkbecome exposed outside the enclosur¢ of the ornament or
adapter, and

d) Neither input lead of the pair shall be displaced more than 1/16 inch (1.6 mm) from the point of
entry into the ornament or adapter.

Exceptfon No. 1: If the leads can be re-attached at the conclusion of the test, the prnament or adapter
need npt comply with thie requirement in (d).

Exceptfon No. 2 An ornament which does not employ input leads need not be subjedted to this test.

107.2 |Eachrof three ornaments is to be tested. The electrical connections of thg input leads to any
compopénts within each ornament are to be removed or severed. Each ornament is to 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;

¢) 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 thls test. Each ornament is to be dropped

likely to
surface

Excepti
where 4

comple

first ser

108.3
flooring

plywood.

109 H

109.1

109.2 [Each of two @rnaments is to be subjected to this test. The adapter of the ing
one of the ornamentstis to be inserted into a representative lampholder. The ornament
layer of|cotton @nd covered by cheesecloth. The lampholder assembly is then to be
with a 1R0 Va¢;, 60 Hz supply source, a variable resistor, and an ammeter. The resisto
supply & steady test current of 300 mA to the circuit for 7 hours. The test is then to be

for 30

produce adverse results Each ornament is to be orlented in such a manng
of the enclosure of the ornament strikes the hardwood surface for each, of t
lamps may be removed from the ornament before the test.

bn. If the manufacturer so elects, fewer ornaments may be tested-in accordar
ach series consists of three drops of the ornament. The overall performance
ion of any one of the procedures represented in the figure:If an ornament do
es of three drops, the results of the test are unacceptable.

[The hardwood surface is to consist of a layer of n@minal 1 inch (25 mm) ton
(actual size 3/4 by 2-1/4 inch or 18 by 57 mm) mounted on two layers of nomi

igh Current Abnormal Test

\When tested as described in 1092, there shall not be:

) Flaming of the ornament, or;charring, glowing, or ignition of the cheesecloth

) Melting or distortion-ofthe enclosure of the ornament resulting in the expo
etermined by contact'with the accessibility probe illustrated in Figure 9.1.

The assembly is to rest on a concrete floor.or'an equivalent non-resilient floof

n the positions most
r so that a different
he three drops. Any

ce with Figure 59.1,
is acceptable upon
es not comply on its

jue-and-groove oak
nal 3/4 inch (19 mm)
during the test.

Dbr cotton, or

sure of live parts as

ut lead assembly of
is to be placed on a
connected in series
I is to be adjusted to
repeated at 400 mA

inutes 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

determined 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) Melting or distortion of the enclosure of the ornament resulting in the exp(Lsure of live parts as
determined by contact with the accessibility probe illustrated in Figure 9.9
111.2 |To determine the value of the hot resistance of the lamp shunt; Ry, needed for this test, a lamp
from a|representative series-connected light string of the type that the ernament is|intended to be used
with, is[to be inserted into a lampholder and connected in series withya 120 V ac, 60 Hz supply source, a

:Lually increased until
ined by dividing the
unt.

variabl¢ resistor, and an ammeter. By adjusting the resistor, the Current is to be gra
the lanp filament opens, leaving the shunt of the lamp intact¢Ryis then to be deter
measufed voltage across the shunted lamp by the current flowing through the lamp sh

111.3
one of
layer o
lamphd
RF, a J
Supple
string.
conneg

Each of three ornaments is to be subjected to.this test. The adapter of the input lead assembly of
he ornaments is to be inserted into a representative lampholder. The ornament is to be placed on a
f cotton and covered by cheesecloth. The lampholder assembly is then tp be inserted into a
Ider and connected in series with a 120V ac, 60 Hz supply source, an ammeter, a fixed resistance,

A non-time-delay fuse which complies with the Standard for Low-Voltage Fuses — Part 14:
mental Fuses, UL 248-14, and a_number of lamps, L, from the representatlve series-connected
The number of lamps, L, is_ to be 1/3 of the total number of lamps in the rgpresentative series-

ted string. The fixed resistance, Ry, is to be determined as follows:
RF = RH (N - L)

in which:

Rr is the fixed resistance,

Ry, isthe hot resistance 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

Exceptipn No. 1: A component located in the following circuits need not be-Subjected

1

Excepti
device,

Isolator.
113 Vi

113.1

minimuim operating voltage of the lamp(s) employed in the lighting string which are b

orname

Excepti
accordd

113.2
supply.

across the ornament shall be recorded.

@) A Class 2 circuit,

devices, waterseals, or strain reliet, or

3) Expose moving parts increasing the risk of injury to persons.

D) A circuit that has been investigated for reliability and determined to be reliab

such as a switch or a relay, and an optical jselator that complies with the
5, UL 1577, need not be subjected to this test,

pltage Drop Test

When tested in accordance with, 113.2, the voltage drop measured shall n

ht.

bn. The voltage drop ‘test is not required for ornaments that are provided
nce with 126.5.2.

An ornamenftishall be connected in series with a variable resistor and a 120
The variable resistor is to be adjusted to supply a current of 200 mA to the or

o this test:

e.

bn No. 2: A resistor, a non-electrolytic capacitor, an’inductor, a transformer, afy electro-mechanical

Standard for Optical

ot be less than the

bing replaced by the

with instructions in

V, 60 Hz. source of
hament. The voltage

NON-E

LECTRONICALLY-OPERATED ORNAMENTS

114 General

114.1

Section

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,

51, and 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
lamphd
shall cq

MANU

When subjected to the Cascade Lamp Burnout Simulation Test, Section, 84,
Ider of the ornament inserted in the ornament in accordance with 84.2(d) an

with and without the
| 84.3, the ornament

mply with the requirements in 84.1.

FACTURING AND PRODUCTION TESTS

117 BHroduction-Line Dielectric Voltage-Withstand Test

117 1
electrig
sinusoi

117.2
condud
the on
test.

Except,

When tested as described in 117.2 — 117.6, a.seasonal lighting product sh
al breakdown, as a routine production-line  test, the application of a 40
Hal potential of either 1200 V applied for 1 second or 1000 V applied for 1 minu

a) For a motorized device or a decorative outfit having accessible dead-metal
become energized, between the line-connected wiring, including connectg
accessible dead metal parts that are likely to become energized.

b) For a parallel-connected\string, including all connected components, p
decorative outfit employing a’parallel-connected lampholder or lampholders,
opposite polarity.

A motorized device may be in a heated or unheated condition for the te
ted when the moforized device is complete (fully assembled) and with the line
pbosition. It is.not intended that the motorized device be unwired, modified, or

onX\The test may be performed before final assembly if the test is representa

all withstand without
— 70 Hz essentially
e:

parts that are likely to
d components, and

rior to lamping or a
between live parts of

5t. The test is to be
switch, if provided, in
Hisassembled for the

five of the conditions

for the

completed 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 Test

118.1 Each string, decorative oulffit, 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 Polarization Continuity Test

119.1 As a routine production-line verification, each parallel-connected-string, decorative oultfit, tree
stand, gqr similar decorative product, provided with a 2-wire polarized attachment plug shall be tested for
electrical continuity between the grounded (neutral) circuit supply conductor of the attachment plug (wider
blade) gnd both the screw shell (side) contact of each parallel-conhected lampholder pnd the wider slot of
the load fitting, if employed. Electrical continuity shall also be verified between the ungrounded (hot) circuit
supply [conductor of the attachment plug (narrow blade)s and the overcurrent-protective device.
Alternatively, continuity may be verified between the ungrounded (hot) supply circlit conductor of the
attachmient plug, and:

) The center contact of each lampholder,
) The narrow slot of the load fitting, if employed, and

) The overcurrent-protective device.

119.2 HAny indicating device suchy'as an ohmmeter, a battery-and-buzzer conibination, or similar
continuity testing device, shall be used to determine compliance with the continuity requirements in 119.1.

120 ounding Continuity Test

120.1 [Each product\that has a power-supply cord having a grounding conductor ghall be tested, as a
routine productionAine test, to determine that grounding continuity exists between the grounding blade of
the attachment\plug and the grounding terminal of the load fitting and, when providged, accessible dead
metal parts.ofithe product that are likely to become energized.

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
121.1 A product shall be rated 120 V, 60 Hz.

Exception No. 1: A ornament shall be rated at the replacement lamp voltage(s) for a series-connected
string.
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Exception No. 2: Battery operated products shall only be provided with a voltage rating.

121.2 A product employing a non-polarized attachment plug shall not have a current rating that exceeds

0.60 A.

Exception: A decorative outfit employing series- or series-parallel-connected lighting strings is able to

have a

maximum current rating of 1.8 A.

121.3 A product other than a lighting string employing a polarized attachment plug shall not have a

current

Except,

rating that exceeds 3.6 A.

ion No_1: The current rating shall be in accordance with Table 13.1

Except,
conned
require
817, sh

Except|
conned
conned
Seasor

121.4

shall bg¢ marked in accordance with 125.5.1.

121.5
fitting,
marked

121.6
shown

MARKINGS

122 G

122.1

on No. 2: An indoor use lighting sculpture that is constructed such, thq
fed fo the load fitting of another string and is provided with a seasonal use
ments described in Supplement SB of the Standard for Cord Sets.and Pow
all not have a current rating that exceeds 8 A.

on No. 3: An outdoor use lighting sculpture that is constructed such tha
ted to the load fitting of another string, and is provided with an outdoo
ted wiring device that complies with the requiremients described in the §
al-Use Cord-Connected Wiring Devices, UL 2438 shall not have a current rat

A parallel-connected product without a load fitting and with a current rating

A series- or series-parallel-connected decorative lighting string or decorative
employing a polarized attachment plug, and with a current rating that exc
in accordance with 125.5.2.

A decorative outfit accessory shall not have a current rating exceeding the m3
n Table 13.1 for the siZe of the cord employed.

seneral

The height of lettering of the required markings shall be as follows:

t each string is not
cord set meeting the
er-Supply Cords, UL

t each string is not
seasonal use cord
tandard for Outdoor
g that exceeds 8 A.

that exceeds 1.75 A

outfit without a load
ceds 0.6 A shall be

ximum current rating

122.2

a) Upper case letters shall not be less than 1/12 Inch (2.7 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.

The required markings shall be legible and shall comply with the following:

a) For tags and labels, the letters shall be black on a white background.

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.
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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 is:

a) Die-stamped into the unit,

b) Molded as part of the unit, or

) Indelibly stamped or printed on a tag or pressure sensitive adhesive-backed label. An adhesive-
backed label shall comply with the requirements in the Standardcfor Mdrking and Labeling
Bystems, UL 969, and be for the temperature, type of surface, and ehvironment, such as indoor or
gutdoor, for which it is intended.

122.4 [If a required marking is located on a tag, the tag shall be a\flag-type tag with an adhesive back.
The tag|is to be wrapped once tightly around and adhered to the power-supply cord.[The ends of the tag
are to aflhere to each other and project as a flag. Cord Tags shall comply with:

) The requirements in the Standard for Marking and Labeling Systems, UL 969;

) The Standard for Marking and Labeling Systems — Flag Labels, Flag Tags, YVrap-Around Labels
nd Related Products, UL 969A; or

) The Permanence of Cord Tag requirements in Section 56.

122.5 |Markings located on a tag as described in 122.4 may continue on the second gide of the tag, such
that when the first side is read completely, the tag is to be turned over to read tIe remainder of the
marking. At the end of the markings on the first side of the tag, the tag shall be mark¢d: "See other side."
Before the remainder of the required markings on the second side of the tag, the thg shall be marked:
"Continpied from other side:"

122.6 [For markings.loeated on a tag, the word "CAUTION" may appear only once at|the beginning of the
markingd, followed by:a numbered list of the remaining text of each required marking.

123 Pfoduct-Markings

123.1 "Afusehotder, fused—attachmentptug, fused—currenttap, 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
1241 General

124.1.1  The markings specified in this section shall be located on a tag either:

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) on the product when not provided with devices indicated in (a).
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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 distinctive catalog number;

Exception: When the cord tag contains multiple catalog numbers, the applicable catalog number

shall be highlighted by an arrow or equivalent means.
c) The rated input voltage, either as "120 V" or "120 Volts;"

d) The rated input current in "A" or "Amps" and "Watts;"

Except,
need n

Except,
124.1.3
finishe

identifi

Excepf,
comply

e) The rated frequency in "Hz" or "Hertz;" and
f) The month and year of manufacture.

Exception No. 1: The date of manufacture may be abbreviated, or in a

months, 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 produetion records of the manuf
when the unit was manufactured.

Exception No. 2: A product intended for(sale for only one calendar year, s
need only be marked with the year of manufacture.

on No. 1: If (a), (b), and (f) are-located on a tag attached to the product, th
Dt comply with 122.2(a).

on No. 2: An ornament heed not include the markings in (c), (d), and (e).

If a manufacturerproduces or assembles a seasonal product at more th
product shall(have a distinctive marking, which may be in code, by mean
d as the product of a particular factory.

on: Ifthe required marking is located on a tag attached to the product, th
with 122.2(a).

nationally accepted

conventional code, or other dating period of manufacture not exceeding afy three consecutive

acturer to determine

iIch as an ornament,

e required markings

bn one factory, each

5 of which it may be

e marking need not

125 Cord Tag Markings

125.1

125.1.1

General

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
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.”
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Exception: For an ornament, the marking may instead be located in the instruction manual, on a stuffer
sheet, or on the outer surface of the smallest unit package.

125.1.3 A seasonal product intended for indoor use only shall be marked "For indoor use only."

125.1.4 A seasonal product intended for both indoor and outdoor use shall be marked "For indoor and
outdoor use."

125.1.5 A seasonal product which contains lamps accessible to the user shall be marked with the word
"CAUTION" and the following or the equivalent: "To reduce the likelihood of excessive heat and possible

damage, use only decorative lamp accessories packaged with this product."

Exceptipn: For an ornament, the marking may instead be located in the instructionsfnanual, on a stuffer
sheet, dr on the carton in which the ornament is packaged.

125.1.6 A product rated at the maximum conductor current shown in Table.43.1 shall be marked with the
following: "CAUTION — Do not connect to another lighting string, decorative oultfit, or s¢asonal product.”
125.2 |Products employing replaceable fuses

125.2.1] A seasonal product which employs replaceable<fuses shall be marked [Always unplug this
product|before installing or replacing fuses."

125.3 |Products employing lamps

125.3.1] A seasonal product which employsireplaceable lamps shall be marked [Always unplug this
product|before installing or replacing lamps."

Exceptipn: An ornament shall instead be"'marked as indicated in 125.9.1.

125.3.2| A seasonal product which employs candelabra- or intermediate-base lamps shall be marked
"CAUTIPN: 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, €ither candelabra- or intermediate-base.

125.3.3 A decorative outfit which employs a medium screw lampholder shall be marked with the word
"CAUTIPN" and-the following: "(To reduce the) risk of fire(.) use only type amp(s), watts
max(impm)." Fhe 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 Igmp wattage or less.

Words or phrases located within parentheses are optional.
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Figure 125.1
Lamp types

125.3.4
lamp s
follows
W
lamps.

Except
instead

125.3.5
constry

PS R S T
$33838

A seasonal product which.employs push-in or midget or miniature screw base lamps employing
nunts shall be marked withinstructions for the proper method of replacing a burned-out lamp as
"CAUTION - To reduce.the risk of overheating, replace burned-out lamps promptly. Use __ volt,
att lamps only." The blanks shall be filled in with the voltage value and wattage of the replacement

on: For an orhament, the wattage marking is not required and it is acceptable fo locate the marking
in the instruction manual, on a stuffer sheet, or on the carton in which the orngment is packaged.

A 'midget push-in type series, series-parallel connected lighting string that employs a
ction that allows the string to operate without the lamps in place shall bgd marked as follows:

"CAUT

ON — DO NOT OPERATE WITH BULBS MISSING FROM SOCKETS. MISSING BULBS SHOULD

BE REPLACED PROMPTLY."

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:

"CAUT
blanks

ION — Replace lamps only with volt, watt spare lamps provided with this product." The
shall be filled in with the voltage and wattage of the replacement lamps.
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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 diffg¢rent types of lamps. To reduce the risk of fire or electric shock do not attempt to replace the steady
lamps (that are non-replaceable) and or modify string. Replace burned-out individual flashing lamps
promptly with individually flashing lamps only. Use ___ volt, ___ watt lamps only,“-The [blanks shall be filled
in with the voltage and wattage rating of the replacement lamp.

125.3.1
in 28.1,
reduce
the sm4

vith Exception No. 3
o different sizes. To
| watt lamps only for

D A seasonal product which employs two different size lamps.in, accordance
shall be marked as follows: "CAUTION — This product contains lamps of tw
he risk of overheating, replace burned-out lamps promptly;'Use _ volt |
llerlamps and ___ volt __ watt lamps only for the larger lamps."

125.3.1 ISK OF ELECTRIC

SHOCK

Products employing glass LED lamps shall:be marked “CAUTION - R
. Do not use if outer lamp envelope is damaged-er broken.”

125.4 |Products employing load fittings

12541

of a str|

inches

string ig

end-to-

the use
product

125.4.2

of a se

A series- or series-parallel-connected decorative-lighting string or a decorg
ng with decorative covers which’employs a non-polarized load fitting shall
76.2 mm) of the face of the load fitting with the word “CAUTION” and the foll
rated __ Watts (__ Amps), do not overload. Connect other lighting strings
¢nd up to a maximum of 216 Watts (1.8 Amps) total.” Additional instructions s
I servicing instructions to further explain the wattage, where to find the w
and where to find the current rating on products that do not contain a wattage

ies-connected string with decorative covers, which employs a nonstandard

|

tive outfit consisting
be marked within 3
powing: “This lighting
or decorative outfits
all be provided with
ttage rating on the
ating.

A series="or series-parallel-connected decorative-lighting string or a decordtive outfit consisting

multi-pin connector,

shall be “CAUTION” and the

markéd-within 3 inches (76.2 mm) of the face of the load fitting with the word
following:

0.

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
e first blank shall be
the rated amperage
on 120 V times the
n with the maximum
adjacent to the load

filled in|with the rated wattage of the product. The second blank shall be filled incwith
of the product. The third blank shall be filled in with the conductor wattage-based
maximyim conductor current described in Table 13.1. The fourth blank shalhbe“filled
total cdrrent in Amps described in Table 13.1. The marking shall be located either
fittings pr on a tag located within 3 inches (76.2 mm) of the load fittings.

Except, eed not comply with

this reg

on: A decorative outfit consisting of a lighting string with-decorative covers 1
uirement.

125.4.5
load fitf
is rated
total. D
load fit
be pro
rating d

Excepf,
this req

125.4.6
the use
Amps).

A series- or series-parallel-connected decorative*outfit provided with one o
ings shall be marked, where visible to the user;with the following: "CAUTION
____ Watts (___ Amps), do not overload. Cannect end-to-end a maximum of 2

- more non-polarized
— This lighting string
16 Watts (1.8 Amps)

0 not interconnect different types of produgts." The marking shall be located

ither adjacent to the

ings or on a tag located within 3 inches¥(76.2 mm) of the load fittings. Additignal instructions shall
ided with the user servicing instructions to further explain the wattage, wherg to find the wattage

n the product and where to find the current rating on products that do not cont

on: A decorative outfit consisting of a lighting string with decorative covers 1
uirement.

A decorative outfit accessory provided with a load fitting shall be marked w
r as follows: "CAUTION: Do not overload — Maximum total load shall not ex
" Additional.instructions shall be provided with the user servicing instructions

wattage, where to*find the wattage rating on the product and where to find the curre

that do

not contain a wattage rating.

125.4.7

in a wattage rating.

eed not comply with

nere readily visible to
ceed  Watts (_
to further explain the
nt rating on products

A series- or series-parallel-connected decorative outfit provided with one o

more 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 ﬁarallel-connected seasonal use products.”

125.6 |Decorative-lighting strings

125.6.1] A decorative-lighting string shall be marked with the type of string, either |series-connected or
parallel{connected.

125.7 [Decorative outfits

125.7.1| A decorative outfit shall be marked with the werd "CAUTION" and the fgllowing: "This is an
electric jproduct — not a toy! To avoid risk of fire, burns, ‘personal injury and electric shock it should not be
played vith or placed where small children can reach,it."

125.8 [Tree stands
125.8.1] A motorized tree stand shall be-marked with the recommended tree height apd total load weight.

125.8.2 A tree stand not provided:with a well to hold water shall be marked: "CAUTJON — Use only with
an artifigial tree. This stand does.not contain a well for water."

125.8.3| A motorized tree stand which employs load fittings intended for connection {o specific lamp type
lighting strings shall be{marked adjacent to the load fitting with the following: "Connec{only __ type light
strings.| The blank.shall be filled in with the type of light string, either series-cohnected or parallel-
connecfed.

125.8.4| A.motorized tree stand which employs load fittings not intended for connegtion to specific lamp
type lighting strings shall be marked adjacent to the load fitting with the following: |CAUTION — 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 A battery-operated product investigated 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.


https://ulnorm.com/api/?name=UL 588 2023.pdf

SEPTEMBER 8, 2023 UL 588 131

125.10.2 The marking described in 125.10.1 shall be located on the product where it will be visible during
replacement of the battery supply, such as in the compartment housing the battery supply, 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 directly on the
surfaces mentioned above because of the size of the battery, battery enclosure, or both, the marking may
be provided on a tag. If a tag is used to display the marking, it shall be attached so that it will remain with
the product unless or until it is intentionally removed by the user.

125.11 Battery supply polarity identification

125.11.1 Unless the physical configuration of the battery supply and batter-operated products prevents
reverse polarity during battery supply installation, the polarity of the connections between a user-
replacdable battery supply and a battery-operated product shall be plainly marked on|the battery-operated
product with:

a) The words “positive” and “negative”,

b) The signs “+” for positive and “~” for negative;
c) The color coding red for a positive lead and black for a negative lead; or

d) A pictorial representation (such as an illustration-en a label) illustrating thg proper polarity and
orientation of the battery supply, as applicable for the type of battery supply inVolved.

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 A product that is provided with a detachable Class 2 power supply shalllbe marked near the
connedtion, "CAUTION: To reduce the risk of fire and electric shock, use only the power supply Model
mfd. by that was provided with this product.”

126 Qarton/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 & tag attached to the
product, on the carton in which a product is packaged, or on a stuffer sheet or instruction manual provided
with the product.

126.2 Products employing power inlets

126.2.1 A seasonal product which employs a power inlet for use with a cord set or detachable 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 cord set intended for outdoor use.

b) Do not 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 disconnect from the
outlet.
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d) Disconnect the product from the outlet when not in use.
126.3 Products employing skeleton-type lampholders

126.3.1 A seasonal 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 not deliberately
reposition either lampholder contact."

126.4 Decorative-lighting strings

126.4.1 A decorative-lighting string shall include the following instructions: "CAUTION" and the following:
"To redyce the risk of fire and electric shaock:

) Do not install on trees having needles, leaves or branch coverings of-metal or materials which
ook like metal, and

i) Do not mount or support strings in a manner that can cut or damage wire insplation."
126.5 |Ornaments

126.5.1 An ornament shall include the following instructions;{'For use with a seriesrconnected string or
decoratlve 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 plish-in lamps.

126.5.2| An electronically-operated ornament shall include the following instructiong: "Connect no more
than three ornaments to each lighting string ordecorative outfit."

Exceptipn: This instruction is not requiréd when products have been tested and founf to comply with the
requiremnents of the Voltage Drop Test-for electronically-operated ornaments or decorgtive outfits, Section
113

127 Chprton Markings
127.1 |General

127.1.1] The_markings specified in this Section shall be located on the individual carton or container in
which g product is packaged, where readily visible without opening the package. EXcept as indicated in
item (b), the\letters shall be printed on a high contrast background as described in 122.2(b). The location

of the markings-shal-complyr-with-one-ofthefellowing:

a) When packaged in a carton, the marking shall appear on the outside front cover.

b) When packaged in a bag, the marking shall appear on two opposing sides of the bag. If the bag
is opaque the letters shall be printed on a high contrast background. If the bag is transparent, the
letters shall be printed in black on a white opaque background.

c) When packaged in a bag attached to a piece of cardboard, the marking shall appear on both
sides of the cardboard.

d) When packaged in a transparent polymeric covering attached to cardboard, the marking shall
appear on the front of the package, on the cardboard.

Exception: The carton or container in which an ornament or a blow-molded figure intended for outdoor-use
is packaged need not comply with the requirements in this Section.
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127.1.2 The carton or container in which a seasonal product intended for indoor use only is packaged
shall be marked with the following or the equivalent: "For Indoor Use Only" or "Indoor Use."

127.1.3 The carton or container in which a seasonal product intended for both indoor and outdoor use is
packaged shall be marked with the following or the equivalent: "For Indoor and Outdoor Use," "Indoor and
Outdoor Use," or "Indoor and Outdoor."

INSTRUCTION MANUAL

128 General

rovided with legible
ions pertaining to:

a) The risk of fire, electric shock, or injury to persons that may be associatefl with the use of the
product,

b) Operation of the product, and

c) User-maintenance and storage.

128.2 | The instructions indicated in Sections 129 — 131 shall be provided as an insfruction manual, on a
stuffer $heet, or on an outside surface of the smallest unit package of the product.

Exceptfon: Products containing up to 6 strings in the’smallest unit package need only|be provided with one
set of ipstructions.

128.3 | The instruction manual shall include-the model or catalog number of the prodiict or products which
it covers.

129 Ipstructions Pertaining to.the Risk of Fire, Electric Shock, or Injury to Perdons
129.1 |General

129.1.1 Instructions pertaining to a risk of fire, electric shock, or injury to persons shall state precautions
that should be taken-to reduce such risks.

129.1.3 Instfuctions pertaining to the risk of fire, electric shock, or injury to persons ghall be:

aNn the first part of the manual,

b) Before all other instructions, including the operating instructions, and

c) Separate in format from other instructions related to assembly, operation, maintenance, and
storage.

129.1.3 The instructions may include illustrations to identify the important safety features specified in
129.2.1.

129.1.4 The height of the lettering in the text and illustrations of the instructions specified in 129.2.1 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.
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¢) The phrases "IMPORTANT SAFETY INSTRUCTIONS," "READ AND FOLLOW ALL SAFETY
INSTRUCTIONS," and "SAVE THESE INSTRUCTIONS" shall be in letters not less than 3/16 inch
(4.8 mm) in height.

129.1.5 Unless otherwise indicated, the text of the safety instructions shall be verbatim to, or in equally
definitive terminology as, 129.2.1, except where specific conflict of the application to a product exists. The
items may be numbered. The phrases "READ AND FOLLOW ALL SAFETY INSTRUCTIONS" and "SAVE
THESE INSTRUCTIONS" shall be first and last, respectively, in a list of items. Other important safety
instruction items considered appropriate by the manufacturer may be inserted.

129.2 Decorative-lighting strings, decorative outfits, and ornaments

129.2.1| The following instructions shall be provided with a decorative-lighting string] decorative outfit, or
ornamept:

IMPORTANT SAFETY INSTRUCTIONS

When uking electrical products, basic precautions should always be followed including| the following:
I) "READ AND FOLLOW ALL SAFETY INSTRUCTIONS."

) "Do not use seasonal products outdoors unlessymarked suitable for indopr and outdoor use.
fVhen products are used in outdoor applications, connect the product to a Ground Fault Circuit
nterrupting (GFCI) outlet. If one is not provided, contact a qualified elgctrician for proper
installation."

Exception: An ornament shall instead bemarked with the following: "For indoonuse only".

) "This seasonal use product is notintended for permanent installation or use.

) "Do not mount or place near-gas or electric heaters, fireplaces, candles or gther similar sources
¢f heat."

¢) "Do not secure thetwiring of the product with staples or nails, or place on shgrp hooks or nails."
) "Do not let lampsTest on the supply cord or on any wire."

J) "Unplugthe product when leaving the house, or when retiring for the night, ¢r if left unattended."
he text™or if left unattended" is optional.

) "ThIS is an electric product — not a toy! To avoid risk of fire, burns, person bl injury and electric

Exception: An ornament shall instead be marked with the following: "This is an electric product —
not a toy! It should not be played with or placed where small children can reach it."

i) "Do not use this product for other than its intended use."
j) "Do not hang ornaments or other objects from cord, wire, or light string."

k) "Do not close doors or windows on the product or extension cords as this may damage the wire
insulation."

Exception: An ornament need not include this marking.

1) "Do not cover the product with cloth, paper or any material not part of the product when in use."
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m) "This product has a polarized plug (one blade is wider than the other) as a feature to reduce the

risk of electric shock. This plug will fit in a polarized outlet only one way. If the

plug does not fit fully

in the outlet, reverse the plug. If it still does not fit, contact a qualified electrician. Do not use with an

extension cord unless plug can be fully inserted. Do not alter or replace the plu
omit this item if the product does not employ a polarized plug.

g." Itis acceptable to

n) "This product is equipped with push-in type lamps. Do not twist lamps." It is acceptable to omit

this item if the product does not contain push-in type lamps.

0) "This 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 shou
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 providedwith the,

q) "SAVE THESE INSTRUCTIONS"

d be discarded." It is

product."

130 Use and Care Instructions
130.1 | The instruction manual shall contain specific ingtructions concerning the fise and care of the
product. These instructions shall be preceded by the" heading “Use and Carg Instructions.” The

instrucfions shall include, but are not limited to, the following:

) "When the product is placed on a live tree, the tree should be well maintain
place on live trees in which the needlés are brown or break off easily. Keep

ith water." This item may be omitted-if the product is not intended for placen
o atree.

b) "If the product is placed.anya tree, the tree should be well secured and stab
mitted if the product is notihtended for placement on a tree or next to a tree.

) "Before using en‘reusing, inspect product carefully. Discard any prod
amaged, or frayed wire insulation or cords, cracks in the lampholders
onnections, orexposed copper wire."

) "When\storing the product, carefully remove the product from wherever i
rees, \branches, or bushes, to avoid any undue strain or stress on the
onnections, and wires."

ed and fresh. Do not
the tree holder filled
ent on a tree or next

e." This item may be

ucts that have cut,
br enclosures, loose

is placed, including
product conductors,

€) "When not In use, store neatly in a cool, dry location protected from sunlight.

130.2 The markings in 130.1 (a) and (b) may be omitted for those decorative-lighting strings that are
obviously not intended for use during the Christmas holiday season, such as a string with Halloween or
Easter figures such as pumpkins or eggs.

131 User Servicing Instructions

131.1 The instruction manual shall contain specific instructions concerning user servicing. These

instructions shall be preceded by the heading “User Servicing Instructions.” The instructions shall include,
but are not limited to, those described in 131.2 — 131.7.

131.2 For products that employ replaceable fuses, the instruction manual shall have specific instructions
concerning how to physically replace the fuse. The instructions shall include, but are not limited to the
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following statements, or the equivalent, to successfully replace the fuse and shall include illustrations to

assist t

131.3
Do not

product

131.4

instructi

limited

illustrati

he user:

a) "Grasp plug and remove from the receptacle or other outlet device. Do not unplug by pulling on
cord."

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."

c) "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¢l) "Risk of fire. Replace fuse only with Amp, 125 Volt fuse (provided with
shall be filled in with the current rating of the fuse. Words located in parenthesi
if the replacement fuse is provided with the product.

Slide closed the fuse access cover on top of attachment plug," or "Push coV
fabs latch."

A product employing a fused attachment plug shall in€lude the following instr
replace attachment plug. Contains a safety device\(fuse) that should not b,
if the attachment plug is damaged."

For products that employ series-connected; lamps, the instruction manual
pons concerning how to physically replace the lamp. The instructions shall

o the following statements, or the equivalent, to successfully replace the lan
bns to assist the user:

@) "Grasp plug and remove fromthe receptacle or other outlet device. Do not

ord."

lastic base straight.out of lampholder" or "Unscrew lamp counter-clockwise."

) "Replace lamp)with only Volt, Watt type lamp (provide
lanks shallsbe-filled in with the voltage and wattage of the lamp and type of
right, regular brightness, energy saving, or LED. Words located in parenth
nly if the-replacement lamp is provided with the product.

product)." The blank
5 are applicable only

¢) "Close fuse cover." The manufacturer shall indicate the specific way to clos¢ the cover, such as,

er closed so that all

Iictions: "Risk of fire.
e removed. Discard

shall have specific
nclude, but are not
np and shall include

unplug by pulling on

) The manufacturer shall”indicate the specific way to remove the lamp, such as, "Pull lamp and

 with product)."The
amp, such as super
eses are applicable

ypically, super-bright lamps are rated above 0.42 Watts, regular brightne

Ss lamps are rated

between 0.32 —0.40 Watts, and energy saving lamps are rated approximately

Exception: For an ornament, the wattage marking is not required.

.25 Watts.

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 not fit.

Exception: For lighting strings that employ individually-flashing lamps the instruction manual shall
indicate that the lamp base to the individually-flashing lamps is not intended to be exchanged with

another lamp.

Exception: Series-connected strings containing non-replaceable lamps need not have lamp replacement
instructions.
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131.5 In addition to being located 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 the instruction manual.

131.6 A decorative outfit which employs less than 8 miniature or 10 push-in or midget-screw lampholders
(see Exception No. 2 to 31.1), or a series-connected product employing lamps not provided with lamp
shunts, shall include the following in the instruction manual: “CAUTION — Risk of fire. This 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.”

Except,
shunts
fire. Th
lamps |

131.7
the ligh
orname

131.8
that all
equival

Except,
device

131.9
that al

on: A decorative outfit or series connected lighting string that employs-b
but uses external shunts, shall include the following in the instruction manual:
s product does not contain shunts inside the lamps. Do not replace lamps-with
brovided with this product.”

An ornament shall include the following or the equivalent insthe instruction
ting string or decorative outfit from the outlet before removing a lamp and
nt".

bws the string to operate without the lamps in place shall not include the fol
ent in the instruction manual or shown on any part(s) of the product and packa

a) Picture or drawing depicting lamp(s) removed and the string in the lit conditi

on: A midget push-in type series, series-parallel connected lighting string t
in each socket that complies.with Section 87, Input Test.

ows the string to~operate without the lamps in place and uses a "fuse

LIbs without internal
“CAUTION - Risk of
other than the spare

manual: "Disconnect
replacing it with the

A midget push-in type series, series-parallel connécted lighting string that emiploys a construction

owing statements or
Jing:

DN; Or

b) Wording that implies the string can®e still energized even with lamp(s) rem¢ved.

hat employs a shunt

A midget push-in type series, series-parallel connected lighting string that emiploys a construction

lamp" shall include

instrucfions that identifies"the location of the replaceable "fuse lamps" in the lighting

the co
"WARN
to prov|
contain

nsumer how'to properly replace the fuse lamp. In addition, the followin

ed in‘this set with any other type of lamp, use only spare fuse lamps provided

strings and instructs
shall be included:

ING — Risk-of fire: This product employs overload protection (fuse lamp) in egch series light circuit
de ovetload protection in addition to the fuse(s) located in the plug. Do not rgplace the fuse lamp

ith this product.”
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SUPPLEMENT SA — SEASONAL-LIGHTING LAMPS

INTRO

DUCTION

SA1 Scope

SA1A1

in accordance with this standard.

These requirements cover lamps intended for series- or parallel-connection in seasonal products

CONSTRUCTION

SA2 Screw-Base Lamps

SA2.1
SA2.1.
lighting
husk of

SA2.1.

General

Exposed live metal, including the screw bases of all lamps that/are prov
product shall be of a type that is contained within, and protectedy, insulating
a lampholder. See SA2.1.2.

P To comply with the requirement in SA2.1.1 the overall base height:

a) Shall not exceed the limit specified in Table SA2)T for a medium (E26)
midget (E5) base lamp as measured axially from the bottom of the center confact (including solder)
to the upper rim of the screw base, including solder or any conducting material

b) Shall be determined by the gauges illustrated in Figure SA2.1 and Figure S/

ded with a seasonal
material such as the

miniature (E10), or
or

\2.2 for a candelabra

(E12) or intermediate (E17) base lamp.

Table SA2.1
Maximum height of metal base
Base size Height
inches (mm)
Medium (E26) 1.0 (25.4)
Miniature (E1Q) 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
E

T
SB1794
Nearest metric
Dimensions Tolerance equivalent
Reference (inches) (inches) (millimeters)
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 7.62
E 1.25 APPROX. 31.8
F 1.0 APPROX. 25.4
G 0.781 +0.001 19.82
H 0.063 +0.001 1.60
| 0.520 +0.001 13.21
0.687 +0.001 17.44
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

SURFACE T — 1

B

oy

mOoO o

|y
ns
_F

SB1793
Nearest metric
Dimensions Tolerance equivalent
Reference (inches) (inches) (millimeters)
0.906 -0.001 23.01
B 0.781 -0.001 19.34
Cc 0.657 -0.0003 16.69
D 0.415 +0.001 10.54
E 1.50 APPROX. 38.1
F 1.25 APPROX. 31.8
G 0.937 +0.001 23.80
H 0.093 +0.001 2.36
| 0.600 +0.001 15.24
J 0.875 +0.001 22.23
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 Candelabra and intermediate screw-base lamps provided with a seasonal lighting product shall
comply with the requirements in SA2.2.2 — SA2.2.7.

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
rotation i i ith | j i inci i ine of the gauge, a live
part, indluding side solder or side filament lead, shall not extend above the scribed line

SA2.2.4 A filament lead in a candelabra-screw-base lamp and in an intermediate
protrud¢ more than 1 mm (0.04 inch) through the center contact solder on-the lamp b
or side filament lead shall not extend more than 1 mm (0.04 inch) from thé-side of the s

pbase lamp shall not
hse. The side solder
crew shell.

SA2.2.§4 Candelabra- and intermediate-base lamps shall not employ-internal filamen{ shunts.

SA2.2.4
the Env

The securement of candelabra and intermediate-pases to their lamp envel
blope-to-Base Securement Test, Section SAS.

bpes shall withstand

SA2.2.7
an env
Temper|

ions, shall not have
the Lamp-Envelope

Candelabra- and intermediate-base lamps;<under normal operating condit
blope surface temperature in excess of 90°C (194°F)when subjected to
hture Test, Section SA9.

SA2.2.8§ The material of the screw shall be'‘Copper or an alloy that contains at least 8) percent copper.
SA2.2.9
cover s
Downw.

If a lamp is provided with.a_polymeric decorative cover, the combination
hall comply with the appliéable requirements and the decorative cover sh
brd Burning Rate Test, Section 50.

pf the lamp with the
all comply with the

SA3 Bubble Lights

SA3.1
Lamps,
shall al

The lamp and.housing portion of a bubble light shall comply with the requirem
Section SA2: For a candelabra or intermediate base bubble light, the lamp bas
50 comply ‘with SA2.2.3. For a bubble light intended for series connection,

ents for Screw-Base
e with the assembly
the lamp shall also

comply with thesMaximum Lamp Wattage Test, Section SA6.

HQHS

Tk K by
TTICTTOOSHT

£+ oL wviarior-—oiirfo £ o concteatad
Ul dily TALCTIUT ouriavc Ul a vuuv o UUTTouuuicu

SA3.2
complies with the requirements in Materials, Section 8.

(o

of a material which

1
MVIC

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 aominimum) temperature rating
consistent with the measured temperature of the lampholder when ‘tested in accordance with the
Tempefature Test, Section 43.

SA4.4 | An LED housed within a glass envelope of a screw-type lamp shall comply with the requirements
for scrqw-base lamps and in addition comply with the abnormal operation test described in Section 48.

SA5 OQutdoor Use LED Lamps

SA5.1 | A polymeric material used for the lamp envelope of an LED lamp intended for outdoor-use shall
be resiptant to ultraviolet (UV) weathering and .eXposure to water as determined by the Ultraviolet (UV)
Light Ekposure and Water Immersion Tests, Section 94.

Exceptfon: A material evaluated for resistance to ultraviolet light in accordance wjth the requirements
specifi¢d in the Standard for Polymeric-Materials — Use in Electrical Equipment Evaluations, UL 746C,
need npt comply with SAS.1.

PERFQRMANCE
LAMPS INTENDED FOR SERIES CONNECTION
SA6 Maximum, Llamp Wattage Test

SA6.1 | LampsContaining shunts employed in a push-in, or miniature or midget screw lampholder string
shall npt dissipate a wattage equal to 3.0 times the area of the outside glass bulb surface in square
centimgters above 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.

SA6.2 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

SAIB23

SAB.3 |For a globe-shaped:lamp, the surface area is to be calculated as follows (see Figure SA6.2):

Total sur face area = sur face area A minus sur face area K

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 Screw Base Conformity Test

Determination of surface area of globe-shaped lamp

SA7.1 | Candelabra and intermediate screw-base lamps shall comply with the "Go" and "Not-Go" gauges
shown |in Table SA7.1. Thérgauges shall be made and the lamps shall be tested in|accordance with the
specifigations for Gauges-for Electric Lamp Bases and Lampholders, ANSI C81.63] The acceptability of
the lanp bases shall be’ determined using the gauging specifications in the Standafds for Electric Lamp

Bases,|ANSI C81-61

Table SA7.1
Lamp screw base conformity gauges

Base type

Gauge name

Gauge (standard sheet number)

E12 (Candelabra)

E17 (Intermediate)

Threaded "Go" Gauge for E12 Candelabra Screw Based
Lamps

"Not-Go" Ring Gauge for E12 Candelabra Screw Based
Lamps

Threaded "Go" Gauge for E17 Intermediate Screw Based
Lamps

"Not-Go" Ring Gauge for E17 Intermediate Screw Based
Lamps

7006-25C-1

7006-26B-1

7006-25H-1

7006-26C-1

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

4 : -
—

B

WE[GHT —/

SB17P5
SA9 Lamp-Envelope Temperature Test

SA9.1 |[Compliance with SA2.2.7 shall"be determined by visually inspecting the tgmperature-sensitive
stripe described in SA9.4 after being/'tested as described in SA9.2 — SA9.5. The absence of a distinctive
changelin the appearance of all ©rjany part of the test stripe, such as a change from dulll-opaque to glossy-
transpafent, is acceptable.

SA9.2 |Candelabra- or jintermediate-base lamps shall be positioned in lampholders with the lamps
oriented so their major axes are essentially vertical with each lamp base down and eagh lamp is spaced at
least 3 inches (76-2°mm) from any adjacent lamp. The test shall be conducted in a sybstantially 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)larfinish (franslucent as oppased to transparent) would be suspected of havilg a higher 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) maximum
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.

a An acceptable means of providing the stripe is to use the 93°C maximum temperature-sensitive
Omegalaq liquid available from Omega Engineering Inc., P.O. Box 4047, Stamford, CT 06907.

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.
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BUBBLE LIGHTS
SA10 General

SA10.1 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 Base Conformity Test, Section SA7, and the Envelope-to-Base Securement Test, Section
SA8. In addition, the lamp portion of a bubble light intended for parallel connection shall separately comply
with the applicable requirements in Sections SA7 — SA9.

SA10.2 The container which holds the liquid shall be subjected to the Crush Test, Section 83, except that
a force af 30 lbs (133 4 N) is to be applied and there shall not he any leakage of fluid as a result of the test.

SA11 |ldentification Test

SA11.1| When tested as described in SA11.2, the identity (or chemical compagsition) of the liquid
contained in a bubble light shall be ascertained. See SA3.4.

SA11.4 QUALITATIVE INFRARED ANALYSIS — An infrared spéectrum of the liquid|is to be obtained by
means| of an infrared spectrophotometer, in accordance ,with the methods dgscribed in Infrared
Spectroscopy, Section 43 of the Standard for Polymeric Matetials — Short Term Prdperty Evaluation, UL
746A. |nterpretation of infrared spectral absorbances can aid in the identification gf the composition of
polymelric compounds. Identification (or chemical compgsition) is ascertained by comparing a compound's
infrared spectra to those of known composition.

GLASS$ LED LAMPS
SA11A] General

SA11A|1 When subjected to a single drop described in 59.1, lamp breakage is cqnsidered acceptable
providdd that for all three lamps;there is no accessibility of live parts or a minimum of 75% of each
sample’s outer envelope surface area above its base contacts breaks away or bgcomes permanently
separajed.

SA11A|2 Deleted
PRODUCTION LINE TESTS

SA12 | General

SA12.1—Each intermediate and candelabra base lamp shall be subjected 10 an operation test during
production and upon final assembly to determine that each lamp lights at the rated voltage.

MARKINGS
SA13 General

SA13.1 Intermediate and candelabra base lamps shall be legibly and durably marked on the lamp
envelope or lamp base with each the following:

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."
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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 accordance with
125.3.11.
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