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INTRODUCTION
1 Scope

1.1 These requirements cover junction boxes for use with swimming pool luminaires intended for
installation and use in accordance with the National Electrical Code, NFPA 70.

2 General

2.1 Components

2.1.1 Exceptas indicated in 2-1-2, a component of a product covered by U andard shall comply with
the requirempnts for that component. See Appendix for a list of standards covering compong¢nts generally

used in the pfoducts covered by this standard.

2.1.2 A componentis not required to comply with a specific requirement that:

a) In bonent in the

prodd

olves a feature or characteristic not required in the application of the com
ct covered by this standard, or

b) Is guperseded by a requirement in this standard.

2.1.3 A cor
use.

hponent shall be used in accordance with its rating established for the intended conditions of

2.1.4 Spec
capabilities.
temperatures

fic components are incomplete in construction features or restricted in
Such components are intended fors:use only under limited conditions, sud
not exceeding specified limits, and\shall be used only under those specific cong

performance
h as certain
itions.

2.2 Units of measurement
2.2.1 Value

s stated without parentheses are the requirement. Values in parentheses are gxplanatory or

approximate
2.3 Undate

2.3.1 Any U
be interprete

information.

d references

H as referring to the latest edition of that code or standard.

ndatedreference to a code or standard appearing in the requirements of this s

tandard shall

3 Glossary
3.1 For the purpose of this standard the following definitions apply.

3.2 CONDUIT HUB — A female threaded connector that is integral with the box material for connection of
threaded rigid conduit.

3.3 JUNCTION BOX — Any junction box for use with swimming pool luminaires that is covered by this
standard.
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CONSTRUCTION

4 General

4.1 The construction of a junction box and its cover shall have the strength and rigidity required to resist

the abuses to which it will be subjected without increasing any risk of fire, electric shock, or injury to
persons due to total or partial collapse with the attendant reduction in spacings, loosening or displacement
of parts, or other defects.

4.2 A part that the conductors are capable of contacting in the box shall be free from sharp or rough

edges and su

rfaces that are capable of causing abrasion.

4.3 Abox, if
5 Materials

5.1 Genera

51.1 Abox

a) Of ¢

and Thicknesses

and its cover shall be:

opper, brass, or other metal inherently resistant to corrosion or

b) Of & polymeric material evaluated for use as an enclosure or cover.

Zinc-base die
5.1.2 A cast

Exception: A
inch).

-cast metal, sheet steel, cast iron, and sheef©r cast aluminum are not to be use
-metal box or cover shall have a wall thickness not less than 3.2 mm (1/8 inch).

bermanent mold-cast box or cover may have a wall thickness of not less than 1

5.2 Polymeric material

5.2.1 Apoly
a) Me
b) Req

c¢) Moi

meric material js not prohibited from being used when, after considering its:
chanical stréngth and rigidity;
istance'te impact;

sture-absorptive properties;

5 cover, and any assembly hardware shall be packaged together as a single-unif.

.4 mm (3/32

d) Combustibility;

e) Resistance to temperatures and atmospheric conditions likely to be encountered under all
conditions of use;

f) Resistance to arcing, sunlight, and hot-wire ignition; and

g) Aging characteristics,

it is able to withstand the temperature and use to which it will be subjected.

5.2.2 When investigating the long-term aging characteristics of a polymeric material as specified in 5

the relative th

ermal index shall be at least:

2.1,
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a) 80°C (176°F) for electrical properties and for mechanical properties without impact and

b) 75°C (167°F) for electrical properties and for mechanical properties with impact.

5.2.3 The relative thermal index specified in 5.2.2 shall be determined by the long term thermal aging
programs described in the Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B.

Exception No. 1: The materials specified in Table 5.1 are not prohibited from being used without
conducting a test to determine the relative thermal index.

Exception No. 2: A material that has been previously investigated and determined to be applicable is not
required to be tested to determine the relative thermal index

Table 5.1
Relatiye thermal indices based upon past field test performance and chemical structure

Material Generic thermal index, °C

Polyamide (Type 6, 11, 12, 66, 610, or 612 nylon)? 65
Polycarbonatef 75
Polybutylene (polytetramethylene) terephthalate 75
Polypropylene 65
Molded phenolic compoundsb 150
Molded melamfine®°

specific graviity < 1.55 130

specific gravity = 1.55 150
Molded melamine/phenolic compounds®¢

specific graviity < 1.55 130

specific gravity = 1.55 150
Molded urea® 100
Acrylonitrile — putadine — styrene 60
Silicone — molding resin®® 150
Epoxy — moldifg resin®® 130
Molded diallyl phthalate®® 130

Molded unsaturated polyester®®

alkyd molding compounds (AMC),

specific gravity'> 1.75 130
Bulk or dough molding compounds (BMC or DMC) 130 (105 electrical)
Cold molded phenolic, melamine, or melamine-phenolic
compounds®
specific gravity < 1.55 130
specific gravity = 1.55 150

NOTE - Generic thermal index is for homopolymer resins only unless a specific co-polymer or blend is listed. In the case of alloys,
the lowest generic index of any component shall be assigned to the composite.

2 Includes glass fiber reinforcement and talc, mineral, calcium carbonate, and other inorganic fillers.

® Includes only compounds molded by high temperature and high pressure processes, such as injection, compression, transfer
molding, and match metal die molding; excludes compounds molded by open mold or low pressure molding processes, such as
hand lay-up, spray-on, contact bag, filament winding, rotational molding, and powder coating (fluidized bed, electrostatic spray, hot
dip, or flow coating).

¢ Includes materials having filler systems of fibrous (other than synthetic organic) types but excludes fiber reinforcement systems
using resins that are applied in liquid form. Synthetic organic fillers may be used at temperatures not greater than 105°C.
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5.2.4 Sockets shall comply with the socket requirements in the Standard for Nonmetallic Outlet Boxes,

Flush-Device

6 Gaskets

6.1

Boxes, and Covers, UL 514C.

determined to be resistant to deterioration caused by aging.

A gasket provided between a box and its cover shall be formed of resilient material that has been

6.2 A gasket of neoprene, rubber, neoprene composition, or rubber composition shall comply with 15.1.

6.3 Other gasket material determined to have equivalent strength and resistance to aging is not

prohibited fr
deterioration

7 Connecti

7.1 A hole {
through a hol
the metal, an
threads are n

| - <l o lo 4 v | £4 H ' ' laall o el
LB UCIIIU UOoCTU. VUULIT a T11iallidal, dittl IIIVUDLIyGLIUII, S001dll oTTUvW T1U - VIOINIT

such as softening, hardening, or cracking after flexing.
bns for Wiring

or the connection of conduit shall be threaded. When the threads” are tappe
B in an enclosure wall, there shall be at least 3-1/2 threads and.not more than fi
i the construction shall be such that a conduit bushing can be securely attachg
pt tapped all the way through a hole in an enclosure wall,‘conduit hub, or the lik

not be less than five full threads in the metal, and a smooth, well=rounded inlet hole for th

shall be prov
bushing. The

Exception: TH
when a strain
by a compres
relief.

ded to afford protection to the conductors equivalentto that provided by a star
hole shall have a throat diameter as specified inTable 7.1.

e throat diameter is not prohibited from beifig reduced from the values showri
-relief bushing is provided directly above the threaded hub and the bushing is
sion member that supplies the necessary force to the bushing to provide the re

evidence of

j all the way
ve threads in
bd. When the
e, there shall
b conductors
dard conduit

in Table 7.1
held in place
quired strain

Table 7.1
Conduit and hub dimensional requirements
Actual throat diameter® Total diameter of flat
Hub wall thickness® area foE field-drilled
. . Minimum, Maximum, (before threading), oles,®
Trade size of ¢onduit,

inched mm (inches) mm (inches) mm (inch) mm (inches)

1/2 14.2 0.560 15.8 0.622 2.77 0.109 28.97 1.14

3/4 18.9 0.742 20.9 0.824 2.87 0.113 36.12 1.42

1 24.0 0.944 26.6 1.049 3.38 0.133 45.24 1.78

1-1/4 31.6 1.242 35.1 1.380 3.56 0.140 57.94 2.28

@ See 7.1 for requirements for throat diameter.
b See 7.2 for requirements for a conduit hub.
¢ See 7.5 for requirements for a hole for the connection of conduit that is to be drilled and tapped in the field.

7.2 A conduit hub shall be threaded and have a wall thickness before threading

specified in Table 7.1 for the corresponding trade size of conduit.

not less than that

7.3 A conduit hub that is not integrally cast with its enclosure shall not depend upon friction alone to
prevent its turning and shall be capable of withstanding the torque specified in 16.1 applied to a short
length of rigid metal conduit threaded into the hub in the intended manner without turning and without
stripping any thread.


https://ulnorm.com/api/?name=UL 1241 2022.pdf

APRIL 12, 2022 UL 1241

7.4 The joint between a conduit hub and an enclosure shall show a maximum voltage drop of 10
millivolts when tested in accordance with 17.1.

7.5 When a hole for the connection of conduit is to be drilled and tapped in the field, a flat area not less
than the appropriate size shown in Table 7.1 shall be provided and the thickness of the box wall where the
drilling is contemplated shall not be less than 6.75 mm (17/64 inch). Instructions as described in 20.1(b)

shall be inclu
8 Plugs
8.1

ded with the part or parts to be field-drilled.

Each opening in excess of two for the connection of conduit shall be closed by a plug.

8.2 Aplug

9 Wiring Términals and Connectors

9.1

a) Th
486A

b) Th

c) Th
Cond

Exception N
required to ¢
in the applica
applicable te
terminal or g
with groundi
connector st

Terminals and connectors shall comply with the applicable requirements for'the compon

shall have a minimum of 3-1/2 threads and shall be of a material as indicated\in 4.1.1

e Standard for Wire Connectors and Soldering Lugs for Use with Copper Cq
or

b Standard for Wire Connectors for Use with Alumindm/Conductors, UL 486B; of

ictors, UL 486E.

p. 1: Terminals and connectors useg. only with grounding and bonding cd
pmply with the secureness test, the ptllout test, and all applicable construction
ble terminal or connector standard. The 10-day moist ammonia-air stress crack
rminal or connector standard is required when a part of the grounding and bond
onnector has a zinc content of more than 15 percent. Terminals and connect
g and bonding conductoér are not required to comply with the requirements of i
ndard relating to current-carrying capability and heat testing.

Exception N

secureness fest and the pullout test.

9.2 A sheet-metal screw shall not be used as a wiring terminal or for securing a wiring term
pressure-wirg connector.

. 2: Wire-binding-screw and stud-and-nut type terminals are not required to cd

entin:

nductors, UL

e Standard for Equipment Wiring Terminals™for Use with Aluminum and/or Copper

nductors are
requirements
ing test in the
jing conductor
brs used only
he terminal or

mply with the

nal such as a

10 Ground

10.1

ing and Bonding

A junction box shall be provided with means of independent termination of the equipment grounding

conductors identified in (a) — (d) below. Electrical continuity shall be provided between every metal conduit
opening and each grounding termination by means of copper, brass, or other corrosion-resistant metal that

is an integral

part of the box.

a) One termination for each connected luminaire, sized to accommodate a conductor in the range

of 1.3

—3.3mm? (16 — 12 AWG) inclusive.

Exception: A junction box marked per 19.5 does not require these terminations.

b) One termination for each conduit opening intended for connection to a forming shell or no-niche
bracket, sized to accommodate an 8.4 mm? (8 AWG) conductor.
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range
| 102

| 103

Exception: A junction box marked per 19.7 does not require these terminations.

of 1.3 - 3.3 mm? (16 — 12 AWG) inclusive.

Deleted

Deleted

c) One termination for connection to the common bonding grid, sized to accommodate an 8.4 mm?
(8 AWG) solid copper conductor.

d) One termination for connection to the panelboard, sized to accommodate a conductor in the

| 104 Delete

| 105 Delete
| 106 Delete

| 107 The m
connectors, W

cans for securing the conductors specified in 10.1 (a) — (d)-shall consist of
ire-binding screws, or studs. A pressure-wire connector Shall be of a construc

for application with ordinary tools and shall be brazed, bolted, or oth€rwise equivalently secu

metal screw S
a) Be
b) Thr

c) Hay
Exception: A

10.8 A wire
lugs, or the li
use with a 5.
inside of the
brass, or othg
conductor of
head screw.

hall not be used for this purpose. A wire-binding screw/shall:
b 4.8 mm major diameter (No. 10) or larger size.screw;
bad into metal for at least two full threads;:and

e a green-colored, slotted, hexagon-shaped head.

vire-binding screw shall not be tiséd to secure a conductor larger than 5.3 mm?

ressure-wire
tion intended
red. A sheet-

10 AWG).

binding screw or stud shall be provided with a means (such as a cupped washer, upturned

e) for retaining the conductor. If a cupped washer is provided and the device ig
3 mm? (10 AWG).or$maller wire, a flat washer or washer-head screw that cl
upped washer shall also be provided. All parts of a terminating assembly shall
r corrosion-resistant material, and the assembly shall be such that it will retain
he intended'size between the cupped washer or upturned lug and the flat wash

11 Strain R

intended for
psely fits the
be of copper,
and secure a
pr or washer-

Flief

11.1

Strain-relief means shall be provided to prevent mechanical stress on a flexible cord from a

connected luminaire from being transmitted to a terminal or splice in the junction box. The strain-relief
means shall comply with the requirements in the Strain-Relief Test, Section 13. Strain-relief means
consisting of a gland-and-nut fitting arrangement is not required to be factory installed when shipped with a
junction box together with installation instructions in accordance with 20.1(c).

12 Marked Volume Verification

12.1

The volume of a junction box and cover combination marked in accordance with 19.3 and 19.4 shall

be verified by any convenient means. When a referee measurement is required, the volume shall be
verified as specified in 12.2 - 12.4.
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12.2 For box- and cover-volume verification, each cable clamp, grounding pigtail, internal screw, and
internal accessory is to be removed from the junction box and its cover. The cover and box are to be
assembled as intended, and two small holes are to be drilled into the assembly (one for the entrance of
water, the other for ventilation of air).

12.3 Using modeling clay, putty, glazing compound, or a similar material, each hole in the sides and
bottom of the sample is to be filled flush with the inside surface of the assembly; and an internal hub, when
tapped through, is to be filled flush with the inside surface of the hub; a bushed opening is to be filled flush
with the conduit stop.

12.4 By using a clean, graduated vessel (pipette or the equivalent) having a volume equal to or greater
than the marked volume of the combined box and cover assembly and filled with water at room
temperature | water is to be transferred to the test sample through the hole specified in 12:2|drilled for the
purpose. The result is in compliance when the test sample holds a volume of waterequall to or greater
than the marked volume.

PERFORMANCE
13 Strain-Relief Test

13.1  To det
cord for 1 mi

ermine compliance with 11.1, a 22.7-kg (50-pound) weight is to be suspended by the flexible

cord enters t
to which the
stress on the
its point of e

13.2 Thes
the manufacf

hute, with the force applied in the direction normal to‘the plane of the fitting thro
ne box. The cord conductors are to be severed itnmediately adjacent to the tern

would be connected when it is likely that the\permitted movement of the cor
terminal or splice. There shall not be movenment of the cord of more than 3.2 mr
it from the box.

rain-relief test specified in 13.1 is to"be conducted with the type of flexible cor
urer and with the strain-relief device either:

Ligh which the
hinal or splice
i will result in
n (1/8 inch) at

i specified by

a) Fagtory installed or
b) Installed in accordance with the instructions packed with the junction box or cover.
14 Watertightness Test
14.1  No wdter shall €ater a junction box after it has been submerged under a 305-mm (1{foot) head of
water for 24 hours. See 14.2 — 14.4 for test method.
14.2  Prior forimmersion, all threaded openings in the box are to be closed with threaded plugs, using a

tightening torque of 90.4 N-m (800 pound-inches) for the 1/2- and 3/4-inch frade sizes, and 113.0 N-m
(1000 pound-inches) for the 1- and 1-1/4-inch trade sizes. The cover and gasket are to be in place as
intended.

14.3 A screw that can be tightened by means of a screwdriver, including a small hex-head bolt with a
screwdriver slot, is to be tightened with a torque of 2.15 N-m (19 pound-inches).

Exception: A 4.2 mm major diameter (No. 8) screw is to be tightened with a torque of 1.8 N-m (16 pound-
inches).

14.4 After 24 hours of immersion, the junction box is to be removed from the water and the outside
surface dried carefully. The cover is to be removed and the interior examined for the presence of water. In
the case where no water is present, the cover and gasket are to be re-assembled as intended and the 24-
hour immersion in a 305-mm (1-foot) head of water repeated. At the end of the repeat immersion period,
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the outside of the box is to be dried and the interior again inspected for the presence of water. No water
shall be present inside the junction box after the repeated immersion period.

15 Gasket Test

15.1 A gasket of neoprene, rubber, neoprene composition, or rubber composition shall be tested for the
effects of aging as follows. The material is to be conditioned for 70 hours in an air-circulating oven at a
temperature of 100 +2°C (212 £3.6°F). There shall be no visible signs of deterioration following this
conditioning, such as softening, hardening, or cracking after flexing.

16 Turn Prevention Test

16.1 To detlermine compliance with 7.3, the enclosure shall be securely and rigidly [rnounted and
supported, and the torque shown in Table 16.1 is to be applied to a short length of conduit’installed in the
hub. The torque is to be applied in the direction tending to tighten the conduit in the hubs There shall be no
turning of the|conduit hub or stripping of any thread.

Table 16.1
Test torque for the turn prevention test

Torque,
Trade size of conduit, mm (inches) N‘m (pound-jnches)
12.7 and 19 (1/2 and 3/4) 90.4 800
25.4 and 31.8 (1 and 1-1/4) 113.0 1000

17 Bonding Millivolt Drop Test

17.1 When gssembled as described in 12(2,"a conduit hub shall not show a voltage drop of more than 10
millivolts between the hub and the enclosure when a current of 30 amperes is flowing| through the
connection. This voltage drop is to be méeasured between two points:

a) On the outside of the enclosure 1.6 mm (1/16 inch) from the edge of the hub and

b) On the conduit 1:6 mm from the hub.
18 Polymeric Materials Tests

18.1 General

18.1.1 In addition to the tests described in 18.2.1 — 18.5.8, a box, cover, or part of polymeric material
shall be subjected to the applicable tests described in Sections 13 — 17.

18.2 Mold stress investigation

18.2.1 Three samples of a polymeric part of a swimming pool junction box or cover are to be exposed to
thermal conditioning in a full draft circulating air oven for 7 hours at a stable temperature of 90 +2°C (194
14°F). The results are in compliance when there is no softening of the material as a result of the
conditioning, as determined by handling immediately after removal from the oven, and no shrinkage,
warpage, or other distortion of the material that will allow water to enter during a watertightness test as
described in 14.1.
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