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INTRODUCT

1 Scope

ION

1.1 These requirements cover indoor hydromassage bathtubs, rated 250 volts or less, for household and
commercial use, for permanent connection to the plumbing of the building. They are intended for either
permanent connection to the electrical supply or are factory-provided with a cord terminating in an
attachment plug, and are intended for installation and use in accordance with the National Electrical Code,

NFPA 70.

1.2 These requirements do not cover portable cord-connected hydromassage equipment, which is
covered by the Standard for Personal Hygiene and Health Care Appliances, UL 1431, or hydrotherapy

tubs, which gre covered by the Standard for Medical Electrical Equipment, Part 1: General |

for Safety, U
1.3 The ma

including fie
accessory he

d)

2 Units of M

2.1 Values s
approximate

2.2 Unless
root-mean-sg

| 60601-1.

ority of the requirements in this standard address complete hydromassal
d-installed accessories. The following sections specify requirements for
aters evaluated and certified for the hydromassage bathtub manufacturer.

ydromassage Bathtubs Configured for Field-Installed Heaters, (CONSTRUCT
hd

ield-Installed Heaters, Section 27.
est for Field-Installed Heaters, (PERFORMANEE) Section 67.

ydromassage Bathtubs Configured for Field-Installed Heaters, (MARKINGS) S

ield-Installed Heaters, Section. 74,
easurement

tated without parentheses are the requirement. Values in parentheses are ¢
nformation.

ptherwise jindicated, all voltage and current values mentioned in this s
uare (rms).

Requirements

ge bathtubs,
ield-installed

ON) Section

ection 73,

Xplanatory or

standard are
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3 Undated References

3.1 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.

4 Glossary

4.1 For the purpose of this standard the following definitions apply.

4.2 ACCESSIBLE PART — A part located so that it can be contacted by a person, either directly or by
means of a tool during user servicing, or that is not recessed the required distance behind an opening.

4.3 ACCESS
of the bathtu

4.4 ACCESS
equipment in

4.5 CLASS 2
(42.4 volts pg
impedance {
transformers
and the Stan

4.6 CONFO¥
is coated. Th

4.7 CONTR

D occupant.

ORY — An optional electrical component that is intended to bed(attached
the field or that may be shipped separately from the main equipment.

CIRCUIT — A secondary circuit with an open circuit potentidhof no more tharn
ak) supplied by either an inherently limited Class 2 transformer or by a transfor
hat together comply with all performance requirements for inherently lim
in the Standard for Low Voltage Transformers — Part.1: General Requirement
pard for Low Voltage Transformers — Part 3: Class 2vand Class 3 Transformer

RMAL COATING — An insulating coating that ‘sonforms to the configuration of t
e coating is used as a covering to protect dgainst environmental conditions.

LLED ENVIRONMENT — An enyitonment that is relatively free fron

contaminantq, such as dust and carbon particlesy'and that is protected against humidity and

of condens

ion. A controlled environmentymay be provided by a hermetically seal¢g

encapsulation, or a conformal coating.

4.8 DEAD METAL — A metal part not.connected to electrical circuitry and not intended to co

Does not incl
a nonconduc

4.9 DOUBLE
insulation, wi
subjected to
degree.

4.10 DRY-FI

ude an isolated metal name plate, cabinet trim, screws, or small metal hardwa
ive enclosure.

INSULATION-— An insulation system comprised of basic insulation and s
h the twa(insulations physically separated and arranged so that they are not s
the same deteriorating influences (temperature, contaminants, or the like)

e et 4 ittt . - |

circulation through the heater is interrupted.

4.11 ENCLOSURE - That part of a unit that:

a) Renders inaccessible any part that may present a risk of electric shock;

b) Pr

events emission of flame or molten material; or

IBLE TO THE OCCUPANT — Any surface or component within a 5-Toot (1.52-1) reach path

to the main

30 volts rms
mer and fixed
ited Class 2
5, UL 5085-1,
5, UL 5085-3.

e object that

conductive
the formation
d enclosure,

hduct current.
e fastened to

Lipplementary
multaneously
to the same

enever water

¢) Prevents unintentional contact with internal parts that may involve a risk of injury.

Some examples are tub materials, skirting materials, service access covers, electrical boxes, and barriers.
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412 FIELD-WIRING TERMINAL — A terminal or terminals to which the electrical supply is to be
connected during installation of the unit.

4.13 HYDROMASSAGE BATHTUB — A permanently installed bathtub equipped with a recirculating
piping system, a pump, and associated plumbing constructed to accept, circulate, and discharge water
upon each use. Optional equipment such as control switches, timers, blowers, heaters, temperature
controls, air bubblers, and luminaires may be provided. A hydromassage bathtub may be provided with
an air blower and no recirculating pump.

4.14 INTERLOCK — A device, system, or circuit used to de-energize electrical components or stop

moving parts that become exposed when an enclosure is opened or when a cover is removed.

4.15 ISOLA
separated fro

4.16 LEAKA
hydromassag

417 LIVEP

4.18 MAXIM
use.

4.19 PRIMA

4.20 RISK O

ING TRANSFORMER — A fransformer with one or more oufpuf winding
m the input winding and all other output windings.

GE CURRENT COLLECTOR - Conductive metal in the circulating water
e bathtub that provides a path for leakage current to ground.

ART — A part at some potential with respect to another part,-0r_to earth ground.

UM NORMAL LOAD - A load that closely approximates the most severe conditi

RY CIRCUIT — An input circuit that supplies energy to a product.

F ELECTRIC SHOCK — A risk of electric shack is considered to exist whenever

current excegds the limits specified in Table 4.1 when*measured as described in the Ava

Test, Section
intent of this
threshold ang
does not exc
beings and i

56. Other current waveforms than specified in Table 4.1 are considered to co|
requirement if the maximum available current to ground does not exceed the §
the maximum point-to-point current, when unreliable control isolation layers
bed the let-go current thresheld as specified in IEC TS 60479-2, Effects of currs

estock — Part 2: Special aspects.

Table 4.1
Risk of electric shock limits

s electrically

system of a

bns of normal

the available
lable Current
mply with the
startle current
Are removed,
ent on human

pure DCP

Current circulaf
points immerse]

Bathtub water 4
Any point acce

occupant and g

ground?
Any two points

between two controls?

Location Limit, milliamperes, 50 or 60 Hz AC Limit, milliamperes,
ng in the water from two 0.5 2.0
f in thewater
nd ground 0.5 2.0
bsible to the bathtub 0.5 2.0
roura

Any point on the bathtub control and 0.5 2.0
on the bathtub control, or 5.0 30.0

NOTE: The 0.5 and 2.0 mA limits specified correspond to the startle current threshold. The 5.0 and 30 mA limits specified
correspond to the let-go current threshold.

@ The outer layer of a membrane switch shall not be relied upon for mitigation of the risk of electric shock.

b DC current is considered to be pure dc only if it is confirmed through test that the peak-to-peak value of ripple in the current is
not more than 10 percent of the dc current.
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4.21 RISK OF FIRE — A risk of fire is considered to exist if the available power at any point exceeds Class
2 levels as defined in 4.5.

4.22 SAFETY CRITICAL FUNCTION — Control, protection and monitoring functions which are being
relied upon to reduce the risk of fire, electric shock or casualty hazards.

4.23 SECONDARY CIRCUIT — A circuit derived from the secondary of an isolating transformer.

4.24 TRIP-FREE TEMPERATURE-LIMITING CONTROL — A control device constructed so that,
regardless of the position of the actuating handle, button, or lever, the contacts cannot be held in the
closed position when the water has attained a temperature hotter than specified.

4.25 UNIT -

4.26 USER
service persq

5 Accessories

5.1 An acceq

be constructgd such that it can be used without alteration of wiring, enclosure, or other fe

main equipm
equipment h
accessories §
An accessory
unit.

5.2 Each ac
specified in 7

CONSTRUC]
6 General

6.1 A unit sh
the abuses tq
persons due
parts, or othg

6.2 A hydron

A term meaning a hydromassage bathtub.

BERVICING — Any form of servicing that may be performed by anyone 'other
nnel.

sory for optional use shall comply with the applicable requirements of this stang

ent depended upon to reduce the risk of fire, electric.shock, or injury to person
hs provisions for electrical or mechanical connections to field applied acce
bhall be investigated with the main equipment:and accompanied by installatior
that is made available or recommended bythe manufacturer shall be investig

Cessory connector shall be marked\to indicate that the accessory is to be
1.13.

[ION

all be formed and-assembled so that it will have the strength and rigidity neceg
which it is likely to be subjected without introducing a risk of fire, electric shog
to total orpartial collapse with resulting reduction of spacings, loosening or dis
r serious'defects.

nassage bathtub is not prohibited from:

han qualified

ard and shall
atures of the
s. If the main
sories, such
instructions.
ated with the

connected as

sary to resist
k, or injury to
placement of

a)

b)

Being provided as a completely enclosed unit;

Having only one finished side for built-in installations; or

¢) Being without finished sides for custom installations.
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6.3 A completely enclosed unit shall provide access for splice inspection and routine maintenance after
final installation. A unit intended for built-in or custom installation shall include instructions that detail the
access for splice inspection and routine maintenance after final installation. See 79.5.

7 Compone

7.1 General

nt Specifications

7.1.1 Except as indicated in 7.1.2, a component of a product covered by this standard shall comply with
the requirements for that component as indicated in this Section.

7.1.2 A component is not required to comply with a specific requirement that:

a) I&volves a feature or characteristic not required in the application of the component in the
produict covered by this standard; or
b) I$ superseded by a requirement in this standard; or
c) g separately investigated when forming part of another compdnent, provided tHe component
is usgd within its established ratings and limitations.
7.1.3 A component shall be used in accordance with its rating established for the intended| conditions of
use.
7.1.4 Specific components are incomplete in construction features or restricted in |performance
capabilities. [Such components are intended for use.@nly under limited conditions, sugh as certain
temperatures| not exceeding specified limits, and shall\be used only under those specific conditions.
7.1.5 Compgnents shall be suitable for the intended use and installation environment. This suitability shall

assume the f

a) H

Exce
insta

b)

pllowing installation parameters.

ollution Degree Il installations.

ption: Componentswinstalled so they reside entirely in the user (bathroom) s
lation.
vervoltage Category Il as specified in the Standard for Insulation Coordinatiorn]

Cleafances and’Creepage Distances for Electrical Equipment, UL 840.

7.1.6 Compg
component s

nentsinot anticipated by the requirements of this standard, not specifically

shock, fire or

andard of Component Specifications, Section 7, and which pose a potential 1
o | " ot ; ot I

de of the tub

Including

covered by a
sk of electric
standards is

appropriate where those standards anticipate normal and abnormal use conditions consistent with the
application of this standard.
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7.2 Quick-connect wire connectors

7.2.1 Quick-connect type wire connectors shall be suitable for the wire size, type (solid or stranded),
conductor material (copper or aluminum) and the number of conductors terminated. If insulated, they shall
be rated for the voltage and temperature of the intended use. They shall be applied per the installation
instructions of the wire connector manufacturer.

7.2.2 Quick-connect type wire connectors shall comply with the Standard for Electrical Quick-Connect
Terminals, UL 310.

7.3 Terminal blocks

7.3.1 Terminl blocks shall comply with:
a) The Standard for Terminal Blocks, UL 1059;

b) The Standard for Low-Voltage Switchgear and Controlgear — Part 7~12 "Ancillary] Equipment
— Tefminal Blocks for Copper Conductors, UL 60947-7-1;

c) The Standard for Low-Voltage Switchgear and Controlgear.—Part 7-2: Ancillary| Equipment
— Prqgtective Conductor Terminal Blocks for Copper Conductots, UL 60947-7-2; or

d) Tlhe Standard for Low-Voltage Switchgear and Conftrolgear — Part 7-3: Ancillary| Equipment
— Safety Requirements for Fuse Terminal Blocks, UL:60947-7-3.

7.3.2 The Ul 60947-7-x standards are used in conjunctien with the Standard for Low-Voltage Switchgear
and Controlggar — Part 1: General Rules, UL 60947-1%

7.3.3 Termingl blocks shall be suitable for the number of conductors per termination, wire size, type (solid
or stranded),|conductor material (copper or.aluminum), voltage and current of the intended [use.

7.4 Wire connectors

7.4.1 Wire cpnnectors shall be suitable for the wire size, type (solid or stranded), condyctor material
(copper or aluminum) and the number of conductors terminated. If insulated they shall be stitable for the
voltage and gurrent of the intended use. They shall be applied per the installation instructions of the wire
connector manufacturer.

7.4.2 Wire gonnectors ‘shall comply with the Standard for Wire Connectors, UL 486A-§486B, or the
Standard for [Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductorg, UL 486E.
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7.5 Button or coin cell batteries of lithium technologies

Deleted August 25, 2017

8 Frame and Enclosure

8.1 General

8.1.1 An enclosure shall be provided to house all parts that may cause a risk of fire, electric shock, or
injury to persons under any condition of operation.

8.1.2 The enclosure shall reduce the risk of molten metal, burning insulation, or flaming particles falling
on combustible materials, including the surface upon which the unit is supported.

8.1.3 An end
have provisig
risk of conde

8.1.4 The material of a part, such as an enclosure, a frame, or a guard, the breakage of whi

in a risk of i
conditions.

8.1.5 There
involve a risk

8.1.6 An en
intended use
mm) thick if ¢

Exception: A
specified if th

8.1.7 For un
malleable iro

5/64 inch (2.0 mm) thick.

Exception:

respectively,
or otherwise
physical stre
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8.1.8 Among the factors taken into consideration when investigating a material used as an enclosure are
its:

a) Physical strength;

b) Resistance to impact;

c) Moisture-absorptive properties;
d) Combustibility;

e) Resistance to corrosion; and
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f) Resistance to distortion at temperatures to which the enclosure may be subjected under
conditions of normal or abnormal use.

For a nonmetallic enclosure, all of these factors are considered with regard to thermal aging.

8.1.9 All electrical parts shall be located or enclosed so as to reduce the risk of unintentional contact with
any uninsulated live part or internal wiring.

8.1.10 Live parts shall be located at least 1-1/2 inches (38.1 mm) above the intended mounting surface.

8.1.11 Polymeric materials shall comply with the applicable requirements in the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C.

Exception: A\ polymeric tub material of a hydromassage bathtub within which each eleetrical component
is provided With a suitable electrical enclosure, as specified in Frame and Enclosure, Section 8, and
Internal Wiring, Section 15, are not required to comply with the requirements in UL-~746C.
8.1.12 The polymeric materials specified in 8.1.11, when molded or fabricated\by a source ¢ther than the
manufacturer|, shall be identified according to the Standard for Polymeric Materials — Fabricdted Parts, UL
746D.

8.2 Barriers

8.2.1 An opdning in the bottom of the enclosure is not acceptable if the opening is located girectly below
field- or factojy-made splices or overload or overcurrent protective devices.

8.2.2 A barrier of material that is resistant to combustion shall be provided:
a) Under a motor unless:

1) The structural parts ofithé motor or of the overall unit provide the equivialent of such
a barrier; or

2) The protection provided with the motor is such that no burning insulatigh or molten
material falls to~the surface that supports the unit when the motor is energized under
each of the (following four fault conditions, applied separately:

i)> Main winding opened;

ii) Starting winding opened,;

iy —Starting switchstort tircuited;amd

iv) For a permanent split-capacitor motor, the capacitor short circuited (the
short circuit is to be applied before the motor is energized, and the rotor is to be
locked); or

3) The motor is provided with a thermal motor protector (a protective device that is
sensitive to both temperature and current) that will prevent the temperature of the motor
windings from becoming more than 125°C (257°F) under the maximum load under
which the motor will run without causing the protector to cycle, and from becoming
more than 150°C (302°F) with the rotor of the motor locked.
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b) Under wiring unless it is of the flame retardant type. Neoprene- or thermoplastic-insulated
wires are considered to be of this type.

8.2.3 The barrier specified in 8.2.2 shall be horizontal, located as indicated in Figure 8.1, and shall have
an area no less than that described in Figure 8.1. Openings for drainage or ventilation may be provided
in the barrier, provided that such openings will not permit molten metal or burning insulation to fall on
combustible material.
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Figure 8.1
Location and extent of barrier
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A — Region to bg shielded by batrier. This shall consist of the entire component if it is not otherwise shielded, angl shall consist of
the unshielded dortion of a €éomponent which is partially shielded by the component enclosure or equivalent.

B — Projection of outline,of component on horizontal plane.

C — Inclined line That fraces out minimum area of barrier. When moving, ine ne 1s always:
1) Tangent to the component;
2) 5 degrees from the vertical; and
3) Oriented so that the area traced out on a horizontal plane is a maximum.

D — Location (horizontal) and minimum area for barrier. The area is that included inside the line of intersection traced out by the
inclined line C and the horizontal plane of the barrier.


https://ulnorm.com/api/?name=UL 1795 2017.pdf

18 HYDROMASSAGE BATHTUBS - UL 1795 AUGUST 25, 2017

8.2.4 A switch, transformer, relay, or solenoid is to be individually and completely enclosed other than at
terminals, unless it can be shown that malfunction of the component will not result in a risk of fire, or
unless there are no openings in the bottom of the enclosure.

8.2.5 The barrier specified in 8.2.2, if plastic, shall have a minimum rating of 5VA in accordance with the
Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

8.3 Moving parts

8.3.1 The rotor of a motor, a pulley, a belt, a gear, or other moving part that could cause injury to persons
shall be enclosed or guarded to reduce the likelihood of unintentional contact.

8.4 Button dr coin cell batteries of lithium technologies
8.4.1 The bjattery compartment of an appliance or any accessory, such as a.wireless control,
incorporating|one or more coin cell batteries of lithium technologies shall comply-with the| Standard for
Products Incgrporating Button or Coin Cell Batteries of Lithium Technologies, UL/4200A, if the appliance
or any accesgory:

a) lIs|intended for use with one or more single cell batteries hayving a diameter of 32 mm (1.25
in) maximum with a diameter greater than its height; and

b) The appliance is intended for household use.
9 Mechanical Assembly
9.1 General

9.1.1 A unit ghall be assembled so that it will not’be adversely affected by vibration. Motar brush caps
shall be constructed so as not to loosen.

9.1.2 A unit ghall be provided with an-intégral mounting means for the pump or air blowen and shall be
shipped from|the factory with the pump’ or air blower mounted and plumbed in place.

Exception Nq. 1: The pump may~be shipped with the bathtub but not secured or plumbed |n place if the
pump is proded:

a) With provision to be plumbed to the bathtub with threaded unions and the pump and
bathfub are fagtory assembled with all appropriate fittings,; and

b) Ipthe'same shipping container as the bathtub.

Exception No. 2: The bathtub is not required to be provided with a pump mounting platform if the pump
is provided with an integral mounting base that can be secured with the use of screws.

Exception No. 3: The pump may be shipped separately from the bathtub if:

a) The pump is provided with provision to be plumbed to the bathtub with threaded unions and
the pump and bathtub are factory assembled with all appropriate fittings; and

b) The bathtub is marked with the following or the equivalent, ”Pump shipped separately.
Complete unit includes pump(s) , Model .” The blanks shall be filled in with the name
of the manufacturer and model number for the pump(s).
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Exception No. 4: Air blowers intended for field installation and that are part of optional kits may be
mounted remote from the bathtub.
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9.2 Adhesive used to secure parts

9.2.1 An adhesive that is relied upon to reduce a risk of fire, electric shock, or injury to persons shall
comply with the requirements for adhesives in the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C.

9.2.2 The requirement in 9.2.1 applies to an adhesive used to secure a conductive part, including a
nameplate, that may, if loosened or dislodged:

a) Energize an accessible dead-metal part;

b) Make a live part accessible;

¢) Heduce spacings below the minimum values described in Spacings, Section. 22;

(ds)

d) $Short circuit live parts; or
e) Bridge live parts to ground, to dead metal, or to a Class 2 or saféty ‘circuit.

9.2.3 All elegtrical components shall be mounted securely and shall be prevented from turning.

Exception Nq. 1: An electric switch is not required to be preventedfrom turning when:
a) The switch is of a plunger or other type that does.not tend to rotate when operated (a
toggle switch is considered to be subject to forces<that tend to turn the switch during intended
operation of the switch);
b) The means of mounting the switch make' it unlikely that operation of the switch|will loosen it;
c) HBlectrical spacings are not reduced below the minimum required values if the switch rotates;

d) Strain is not transmitted to-intérnal wiring; and

e) Iptended operation ofithe switch is to be by mechanical means rather than by dlirect contact
by persons.

Exception Ng. 2: A lampholder with a nonreplaceable lamp need not be prevented from turning if:
a) Rotation\.cannot reduce electrical spacings below the minimum required values

b) §train’is not transmitted to internal wiring; and

c) The rotation does not affect the integrity of a watertight enclosure.

9.2.4 An uninsulated live part shall be secured to its base or mounting surface so that it will be prevented
from turning or shifting in position if such motion may result in a reduction of spacings below the minimum
required values.
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9.2.5 Friction between surfaces shall not be used as the sole means to prevent shifting or turning of live
parts or shifting or turning of a device having a single-hole mounting means. A lock washer installed as
intended may be used.

9.2.6 A unit is not prohibited from being shipped from the factory unassembled, or disassembled to the
degree necessary to facilitate shipment, when:

a) All of the parts are furnished by the manufacturer;

b) Adequate electrical continuity is provided between the field-assembled components;

¢) The equipment is constructed so that the field assembly can be accomplished without

drillin
elect

d) O
e) A
10 Accessik

10.1 To redd

b) Imjury to persons from a moving part, an opéning in an enclosure shall comply

().

Exception: A
the requirem

etailed, step-by-step installation instructions are provided with the unrit; and
Il safety features are factory installed.

ility of Uninsulated Live Parts, Film-Coated Wire, and.Moving Parts
ce the risk of unintentional contact that may involve-a<isk of:

lectric shock from an uninsulated live part or filih-coated wire; or

\n opening in‘a motor is not required to comply with these requirements when it
ents in 102.

1) For an opening that has a minor dimension as described in 10.5 of less
(25.4 mm), an uninsulated liveypart, a moving part, or film-coated wire shal
contacted by the probe illustrated in Figure 10.1.

2) For an opening that has a minor dimension as described in 10.5 of 1 in
an uninsulated patt, a moving part, or film-coated wire shall be spaced fron
opening as spegcified in Table 10.1.

g, cuffing, threading, or any other alteration other than the aftachment of field{installed
ical conduit or raceway;

with either

than 1 inch
not be

ch or more,
n the

complies with
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Figure 10.1
Accessibility probe
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Table 10.1
Minimum distance from an opening to a part that may involve a risk of electric shock or injury to
persons
Minor dimension? of opening, Minimum distance from opening to part,
inches® (mm)® inchesP (mm)P
3/4° (19.1) 4-1/2 (114.0)
1¢ (25.4) 6-1/2 (165.0)
1-1/4 (31.8) 7-1/2 (191.0)
1-1/2 (38.1) 12-1/2 (318.0)
1-7/8 (47.6) 15-1/2 (394.0)
243 (54-03 1742 {445,0)
d (d) 30 (762)0)
a See 10.5 fof a description of the minor dimension of an opening.
b Between 3/4 inch and 2-1/8 inches, interpolation is to be used to determine a value between valugs specified|in the table.
¢ Any dimens|on less than 1 inch applies to a motor only.
d More than 3-1/8 inches, but not more than 6 inches (152 mm).
10.2 With regard to a moving part or film-coated wire within the enclosure’of a motor as specified in the
Exception to [10.1:
a) An opening that has a minor dimension, as described.in 10.5, of less than 3/4 ihch (19.1
mm) |is not prohibited when:
1) In an indirectly accessible motor, ancuninsulated live part or a moving gart cannot
be contacted by the probe illustrated ‘in-Figure 10.2;
2) Film-coated wire cannot be contacted by the probe illustrated in Figure|10.3; and
3) In a directly accessible motor, an uninsulated live part or a moving part cannot be
contacted by the probe-iflustrated in Figure 10.4.
b) Ar opening that has a,minor dimension of 3/4 inch or more is acceptable if an upinsulated
live gart, a moving part;.or film-coated wire is spaced from the opening as specified in Table

10.1.
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Figure 10.2
Probe for moving parts and uninsulated live parts
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Figure 10.3
Probe for.film-coated wire

—=t -m— ANY CONVENIENT LENGTH

3/4" (19.1mm) DIA.
1/2" (12.7mm) DIA.

-~

][

Vil +
I

r—=— 4" (101.6mm) ~—1

1/4" (6.4mm) RAD.

PA140A


https://ulnorm.com/api/?name=UL 1795 2017.pdf

24 HYDROMASSAGE BATHTUBS - UL 1795 SEPTEMBER 2, 2016

Figure 10.4
Articulate probe
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10.3 The prdbes specified in 10.1 and 10.2 and illustrated in Figures 10.1 — 10.4 shall be gpplied to any
depth that th¢ opening illustrated in Figure 10.5 will permit, and shall be rotated or angled before, during,
and after insgrtion through the opening to any ‘position that is necessary to examine the efclosure. The
probes illustfated in Figures 10.1 and 10:4“shall be applied in any possible configuration; and, if
necessary, the configuration shall be changed after insertion through the opening.
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Figure 10.5
Opening in enclosure
OPENING
PLAN
ENCLOSURE
ELEVATION
SB0610
10.4 The prqbes illustrated in Figures 10.1 — 10.4 shall be used as measuring instrumentg to judge the
accessibility provided by an opening, and not as-instruments to judge the strength of a matefial; they shall

be applied w

10.5 With re|
diameter of
opening.

10.6 During
10.2, a part g
an accessory

10.7 A direcfly accessible motor is a motor that may be contacted without opening or remg

and that is Iq

th the minimum force necessary _to‘determine accessibility.
ference to the requirements}in 10.1 and 10.2, the minor dimension of an o

he largest cylindrical probe having a hemispherical tip that can be inserted

he examination.of a unit to determine whether it complies with the requireme
f the enclosure-that may be opened or removed by the user without using a t
, to make dn-Operating adjustment, or for other reasons) is to be opened or rg

cated'so as to be accessible to contact. An indirectly accessible motor is a

bening is the
through the

nts in 10.1 or
ool (to attach
moved.

ving any part
motor that is

accessible or

ly:by opening or removing a part of the outer enclosure. such as a panel or ser

vice door that

can be removed without the use of tools, or a motor that is located in such a position or is otherwise
guarded or enclosed so that it is unlikely to be contacted.
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11 Provisions for Servicing

11.1 A hydromassage bathtub shall incorporate means for servicing internal components after installation
as specified in 6.3.

11.2 An enclosure door or cover intended to give the user access to a fuseholder, a switch, or a circuit
breaker shall be hinged, captive to the enclosure, and provided with a closing device. The door or cover
shall be constructed such that no live part is accessible when the door is closed.

12 Resistance to Corrosion
12.1 An iron or steel part shall be made resistant to corrosion by enameling, galvanizing, plating, or other

equivalent m¢ans when the corrosion of such a part is capable of resulting in a risk of fire; glectric shock,
or injury to pg¢rsons.

Exception: Bearings, laminations, or minor parts of iron or steel, such as washers dnd sdrews, are not
required to bg corrosion resistant.

12.2 Aluminym, stainless steel, and copper or copper alloy with zinc contént not in excess [of 15 percent
may be used|without additional resistance to corrosion.

12.3 When, @luring use, aluminum comes into contact with water jn.the unit, it shall be an allgy of the 5000
series as given in the Standard Specification for Aluminum and)Aluminum-Alloy Sheet and|Plate, ASTM
B209. Cast gluminum shall be one of the alloys shown in Table 12.1 or shall be an alloy that has been
found to havg equivalent resistance to corrosion.

Table™12.1
Aluminum alloys

Sand-cast Permanent-mold ‘cast Die cast Machined bar and rod
stogk
G4A GM70B G8A 505p
J10A GS42A S5C 5056
GM70B S5A S12A 5456
GP42A S5B S12B 606|1
$5A SG70A SG100A 6063
$5B SG70B GS100B
SG70A
Z¢61B

12.4 Metals ghall not be used in combinations to cause galvanic action.

12.5 A sheet steel enclosure and other parts of a unit, including hinges and other attachments, shall be
made resistant to corrosion as specified in 12.1.

12.6 An enclosure that is entirely within the outer enclosure of a unit and that contains any live part other
than a motor shall be made resistant to corrosion as described in 12.7(c)(1) and 12.7(c)(2) with or without
the added epoxy, paint coating, or other means described in 12.7 and 12.8.
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12.7 Sheet steel shall be made resistant to corrosion by one of the following:

a) Hot-dipped, mill-galvanized sheet steel designated GO0 in the Standard Specification for
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process, ASTM A653/A653M.

b) A zinc coating, other than that provided on hot-dipped, mill-galvanized sheet steel, uniformly
applied to an average thickness of not less than 0.00061 inch (0.015 mm) on each side, with a
minimum thickness of 0.00054 inch (0.014 mm). The thickness of the coating shall be
determined by the Metallic Coating Thickness Test, Section 64. An annealed coating shall also
comply with 12.8.

c) coafing that complies with (1) or (2) and with one coat of an organic finish of]the epoxy or
aIky%resin type paint on each surface applied after forming. The acceptability of the paint may
be dg¢termined by consideration of its composition or by corrosion tests.

1) Hot-dipped, mill-galvanized sheet steel designated G60 or,A60 in ASTM A653/
AB53M.

2) A zinc coating, other than that provided on hot-dipped; mill-galvanized sheet steel,
uniformly applied to an average thickness of not less than 0.00041 inch (0.p11 mm) on
each surface with a minimum thickness of 0.00034<inch (0.009 mm). An annealed

coating shall also comply with 12.8.

d) A cadmium coating not less than 0.0010 inch {0.025 mm) thick on both surfacejs. The
ess of the coating shall be determined hy.the Metallic Coating Thickness Tes}, Section 64.

cadmium coating not less than 0.000%5 inch (0.019 mm) thick on both surfaces with one
coat pf paint on both surfaces, or not lessthan 0.00051 inch (0.013 mm) thick on Hoth surfaces

f) her finishes, including painis, special metallic finishes, and combinations of the two may
be agcepted if comparative tests with galvanized sheet steel (without annealing, wiping, or other
surfafe treatment) complying with (a) indicate that such finishes provide equivalent|resistance to
ion. Among the factors that are to be taken into consideration when judging guch finishes
posure to salt’spray, moist carbon dioxide-sulfur dioxide-air mixtures, moist Hydrogen

ganic Caatings for Steel Enclosures for Outdoor Use Electrical Equipment, UL 1332.

12.8 An anngaled coating on sheet steel that is bent or similarly formed or extruded, or rdlled at edges
of holes afterlanné&aling shall be additionally painted in the affected areas if the process damages the zinc
coating. If flaki i i i i i ed section is
visible at 25 power magnification, the zinc coating is considered to be damaged. Simple sheared or cut
edges and punched holes are not required to be additionally treated.
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13 Power Supply Connections
13.1 General

13.1.1 A unit shall have provision for termination of a permanent wiring system in accordance with 13.2.1
— 13.2.18 or shall be provided with a non-detachable power supply cord in accordance with 13.3.1 —
13.3.6.

13.1.2 A unit intended for connection to a grounded power supply conductor and using a lampholder of
the Edison screwshell type or a single pole switch or control shall have one terminal or lead intended for
connection of the grounded conductor supply circuit. The terminal or lead intended for such use shall be
the one connected to screwshells of lampholders and shall not be the one connected to a single pole
switch or corffrol.

13.1.3 A terrpinal for connection of a grounded power supply conductor shall be of,Qr.plated with, metal
that is subsfantially white in color and shall be readily distinguishable from the ‘Other |terminals; or
identification pf the terminal for the connection of the grounded conductor shallbe)Clearly sfown in some
other mannef, such as on an attached wiring diagram.

13.1.4 A leadl for connection of a grounded power supply conductor shall-be finished to shpw a white or
gray color and shall be readily distinguishable from the other leads,

13.1.5 A uni{ may have provision for a maximum of three supplyvsources. If the unit is cofd-connected,
all supply sourrces shall be through cord connection.

13.2 Permanently connected units

13.2.1 A un|t shall be provided with a terminal~Compartment for the connection of power supply
conductors.

Exception: QA terminal compartment provided as an integral part of a motor that complies with the
requirementd| for field wiring in the Standard for Rotating Electrical Machines — General Requirements, UL
1004-1, and |s marked ”Acceptable for)Field Wiring” is considered to comply with the requiyements for a
terminal compartment specified in.13.2.
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Table 13.1
Motor terminal compartments for wire-to-wire connections

Horsepower (kW output) Minimum dimension, Minimum usable volume,

inches (mm) cubic inches (cm?)

1 (0.7) or less? 2-1/4 (57) 10.5 (172)
1-1/2, 2, and 3 (1.2, 1.5, and 2.2)2 2-1/2 (64) 16.8 (275)
5 and 7-1/2 (3.7 and 5.6) 2-7/8 (73) 22.4 (367)
10 and 15 (7.5 and 11.2) 3-1/2 (89) 36.4 (596)

1) 1.1 cubic

@ When the terminal compartment is partially or wholly integral with the frame or end shield, the minimum dimension of the
cover opening is not specified, and the volume of the terminal compartment shall be not less than:

inch (18.1 cmd) per wire-to-wire connection for 1 horsepower or smaller motors.

2) 1.4 cubic[inch (22.9 cm3) per wire-to-wire connection for 1-1/2, 2, and 3 horsepower motors.

13.2.2 A te

inal compartment shall be complete and shall enclose all field-witing t

ventilation opgening shall be located in the field wiring compartment.

Exception:

small hole provided for drainage is not considered a ventilation opening.

erminals. No

13.2.3 A terminal compartment shall be located so that when conduit’ connections are made, internal

wiring and elgctrical components shall not be exposed to mechanical abuse and strain. Afte
as intended, supply connections shall be accessiblefor inspection without expj

been installe
wiring and el

13.2.4 Aterr
compartment

13.2.5 Electr
wiring is prov

13.2.6 Wire-
Exception:

requirements
1004-1, and

bctrical components to mechanical abuse or strain.

turning.

ided with a method of quick disconnection.

's marked " Acgéptable for Field Wiring” is considered to comply.

ninal compartment shall be attached to the.Unit in a manner to reduce the risk @

cal components shall not be mounted on the terminal compartment cover unles

pbending space in a terminallcompartment shall be as specified in Table 13.2.

r the unit has
osing internal

f the terminal

s the internal

A terminal compartment provided as an integral part of a motor that complies with the
for field wiring inARe Standard for Rotating Electrical Machines — General Req!

lirements, UL



https://ulnorm.com/api/?name=UL 1795 2017.pdf

30

HYDROMASSAGE BATHTUBS - UL 1795

SEPTEMBER 2, 2016

Table 13.2
Minimum wire-bending space
Wire size, Minimum wire-bending space from terminal to wall,
AWG (mm2) inches (mm)
14 -10 (2.1 = 5.3) Not specified -
8 (8.4) 1-1/2 (38.1)
6 (13.3) 2 (50.8)
4 (21.2) 3 (76.2)

13.2.7 Sheet metal to which a wiring system is to be connected in the field shall be not less than 0.032

inch (0.81 mn ) thick steel if uncoated naot less than 0034 inch (n 86 mm) thick steel if gnl\/qnized, or not

less than 0.045 inch (1.14 mm) thick if nonferrous.

13.2.8 A knockout for connection of a field wiring system to a field wiring' compgrtment shall
accommodate conduit of the trade size specified in Table 13.3.

Table 13.3
Trade size of conduit in inches
\Vire size, Number of wires
AWG (mm?) 2 3 4 5 6

14 (2.1) 1/2 1/2 1/2 1/2 1/2

12 (3.3) 1/2 1/2 1/2 3/4 3/4

10 (5.3) 1/2 172 1/2 3/4 3/4

8 (8.4) 3/4 3/4 3/4 1 1

6 (13.3) 3/4 1 1 1-1/4 1-1/4

4 (21.2) 1 1 1-1/4 1-1/4 1-1/2

3 (26.7) 1 1-1/4 1-1/4 1-1/2 1-1/2

2 (33.6) 1 1-1/4 1-1/4 1-1/2 2

1 (42.4) 114 1-1/4 1-1/2 2 2

1/0 (53.5) 1-1/4 1-1/2 2 2 2-1/2
NOTE — This tgble is based on the assumption that all conductors will be of the same size and there will be not more than six
conductors in thhe conduit. If more than/six conductors will be involved or if all of them are not of the same size, the internal cross-
sectional area ¢f the smallest conduit that may be used is determined by multiplying by 2.5 the total cross-sectiopal area of the
wires, based on the cross-seetional area of Type THW wire.

13.2.9 A wirihg compartment shall be free of any sharp edge, burr, fin, or moving part thaff can damage

the conductof insulation.

13.2.10 The threads of a threaded conduit eniry shall comply with Pipe Threads, General Purpose (Inch),
ASME B1.20.1; Threaded Conduit Entries, CSA C22.2 No. 0.5, or Unified Screw Threads — Specifications,

ANCE NMX-H-146-SCFl.

13.2.11 If power supply connections are made in a panelboard provided with branch circuit overcurrent
protection, the wiring space, bending space, and provisions for field wiring shall comply with the
requirements in the Standard for Panelboards, UL 67.
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13.2.12 A terminal box shall be provided with wiring terminals or leads for the connection of power supply
conductors having an ampacity no less than the current rating of the product.

13.2.13 The free length of a lead inside the terminal compartment shall be 6 inches (152 mm) or more if
the lead is intended for field connection to an external circuit. The leads provided for connection to the
branch-circuit supply shall have an ampacity rating not less than that of a conductor of the next smaller
size than that acceptable for the rating of the product.

13.2.14 A 14 AWG (2.1 mm?) wire is the smallest conductor that may be used for branch circuit wiring,
and thus is the smallest conductor that may be anticipated for connection of a power supply conductor.

13.2.15 If a wire binding screw or a pressure wire connector is used as a terminating device for aluminum

wire, it shall
heating, and

13.2.16 A fig
only, or with

13.2.17 A wi

be rated for use with aluminum under the conditions involved (for example,
cycling).

Id-wiring terminal shall be rated for use with copper conductors only;,-aliminu
copper or aluminum conductors, and shall be marked as indicated in)71.11.

Fing terminal shall be provided with a soldering lug or with a<pressure wire cor

bolted or held by a screw.

Exception:
accommodati
provided to h

13.2.18 A w
diameter).

Exception:
only for the @

13.2.19 Ate

A wire-binding screw is not prohibited from beirg used at a terminal
b a 10 AWG (5.3 mm?) or smaller conductor when' upturned lugs or the €
old the wire in position.

re-binding screw shall thread into metal .and shall not be smaller than No.

temperature,

m conductors

nector, firmly

intended to
quivalent are

10 (4.8 mm

A No. 8 (4.22 mm diameter) screw\is not prohibited from being used at a terninal intended

onnection of a 14 AWG (2.1 mmR?) conductor.

minal plate tapped for a wite*binding screw shall be of metal not less than 0.0

mm) thick. There shall be no fewer thah two full threads in the metal, which is not prohibite

extruded whd

n necessary to provide-the threads.

30 inch (0.76
bd from being
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13.3 Cord- and plug-connected units

13.3.1 A unit may be provided with a non-detachable power supply cord, Type SJ or equivalent, not
longer than 3 feet (0.91 m), directly connected to the unit and terminated in an attachment plug. The
length of the cord is measured from the point at which the cord emerges from the unit to the face of the
attachment plug. The rating of the plug and the ampacity of the cord shall be not less than 100 percent
of the rating of the unit.

13.3.2 Strain relief shall be provided so that mechanical stress on a power supply cord will not be

transmitted to terminals, splices, or interior wiring.

13.3.3 A strain-relief device shall be subjected to the Strain Relief Test, Section 65.

13.3.4 Wher
be an accepf
against whick

13.3.5 A cor
acceptable n

13.3.6 Insulg
less than 1/3
in which it is
13.3.7 Com

mechanical ¢

13.3.8 The
Power-Suppl
shall comply

14 Live Paris

b a flexible cord passes through an opening in a wall, barrier, or enclosing cas
able bushing or the equivalent that is reliably secured in place, and has.a sn
the cord may bear.

 opening with a smooth surface through wood, porcelain, phenolic compos
bnconductive material shall be considered to be the equivalent of a bushing.

ting material in an insulated metal grommet used in lieu éban insulating bushin
P inch (0.8 mm) thick and shall completely fill the spacg between the grommet
mounted.

bonents provided with cords for supply cennection shall have fastening
onnection that are specifically designed to.facilitate removal for maintenance 3

flexible cord specified in 13.3.1 shall comply with the Standard for Co
Cords, UL 817, and the Standard\for Flexible Cords and Cables, UL 62. Attal
with the Standard for AttachmentyPlugs and Receptacles, UL 498.

e, there shall
nooth surface

tion, or other

g shall be not
hnd the metal

means and
nd repair.

rd Sets and
chment plugs

14.1 A currgnt-carrying part shall be of stainless steel, silver, copper, a copper alloy, pr equivalent
material.
14.2 Plated |ron or steel‘may be used for a current-carrying part whose temperature dufing intended

operation is 1

hore than{100°C (212°F).
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15 Internal Wiring
15.1 General

15.1.1 The wiring between components shall be in conduit, cable, or flexible cord. When flexible cord is

used, it shall:

a) Be Type SJ, SJT, or the equivalent;

b) Be routed so as to reduce the risk of mechanical abuse; and

c) Follow the contour of the frame.

Exception:
circuits, is ng

15.1.2 Cordd
Cord Sets an

15.1.3 Strain
enclosure.

Exception:
a) M
b) L

15.1.4 Intern

a) Témperature and voltage;

b) E

insulation;

c) E

d) O
likely

[he wiring method for Class 2 circuitry and limited energy circuitry used inroth
t specified except that spacings between circuits shall be maintained as-outli

used for interconnection between equipment enclosures shall comply with the
d Power-Supply Cords, UL 817, and the Standard for Flexible Cerds and Cab

relief complying with 13.3.2 — 13.3.6 shall be provided where a cord enters

btrain relief is not required when the cord is:
ounted to prevent movement that transmits sttain to a connection; and
pcated where it is not likely to be moved-during installation or user servicing.

al wiring shall consist of wires that have been investigated with regard to:

posure to oil, grease, or_other substances likely to have an adverse effect on

posure to moisture; and

her conditions of service (such as vibration and mechanical abuse) to which t
to be .subjected.

15.1.5 Interpal ‘wiring shall comply with the Standard for Fixture Wire, UL 66; the
Thermoset-ersmmed—wmmnrem—msmdeﬁmm—m

pr than safety
hed in 22.4.1.

Standard for
es, UL 62.

a component

the

he wiring is

Standard for

Cables, UL 83; or the Standard for Appliance Wiring Material, UL 758.

d Wires and

15.1.6 When internal wiring is capable of being subjected to mechanical damage, the wiring shall be in

armored cabl

e, conduit, electrical metallic tubing, metal raceway, or the equivalent.
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15.1.7 Internal wiring shall be located 1-1/2 inches (38.1 mm) above the mounting surface to reduce the
risk of contact with any sharp edge, burr, fin, or moving part that may abrade the insulation or damage the

wiring.

15.2 Splices

and connections

15.2.1 Quick-connect terminals shall comply with the Standard for Electrical Quick-Connect Terminals,

UL 310.

15.2.2 A splice or connection shall be made mechanically secure.

15.2.3 Except for limited-energy circuits, all splices and terminal connections shall not be accessible.

15.2.4 Anop
the wire-bind
are not prohi

15.2.5 Alumi
for the combi

15.2.6 A hol

en-end spade lug shall not be used unless means are provided to hold the lug
ng screw or nut becomes loose. Upturned ends on the tang of the lugor.a ret
pited from being used to hold the lug in place.

hum conductors used as internal wiring shall be terminated by aumethod that
hation of metals involved.

rounded bus
the risk of d

15.2.7 A wir
under the nu
permits the s
or injury to ps

15.2.8 Stran
polarity, and
connector, sq

15.2.9 A spli
spacing betw

15.2.10 Two

rubber insulation tapedis-acceptable on a splice. In determining whether splice insulation

coated fabric
factors as di
tape wrapped

b in a sheet-metal wall through which insulated wires pass shall be provided w
ing or shall have a smooth, well-rounded surface upan which the wires may b
age to the insulation.

-binding screw or nut shall be provided with*a-Jockwasher under the head of
, 1o keep the screw or nut from becoming4oosened due to vibration when su
nifting of parts, thereby reducing spacings;.or otherwise results in a risk of fire, 6
Prsons.

ed wire shall not have loose, strands contacting other live parts not always
shall not contact dead-metalparts. This is to be accomplished by use of a pres
Idering lug, crimped eyelet, soldering all strands of the wire together, or the e

Ce shall be providedwith insulation equivalent to that of the wires involved if pg
een the splice and\ether metal parts is not provided.

layers of thérmoplastic insulating tape or one layer of friction tape on top of
thermoplastic, or other type of tubing is acceptable, consideration is to be

blectric properties and heat-resistant and moisture-resistant characteristics.
over a sharp edge is not to be used.

n place when
@ining barrier

is acceptable

ith a smooth,
ear to reduce

the screw, or
ch loosening
lectric shock,

at the same
sure terminal
uivalent.

brmanence of

one layer of
consisting of
hiven to such
[hermoplastic
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16 Separation of Circuits

16.1 Unless the low-voltage wiring is provided with insulation rated for the highest voltage involved,
conductors of line- and low-voltage circuits (internal wiring, including wires in a terminal box or
compartment) shall be separated by barriers or shall be segregated. Wiring in circuits of any voltage shall
be separated or segregated from uninsulated live parts connected to circuits of a different voltage.

16.2 Segregation of insulated conductors may be accomplished by clamping, routing, or an equivalent

means that provides permanent separation from insulated or uninsulated live parts of a different circuit.

16.3 Field-installed conductors of any circuit shall be segregated by barriers from:

a) I-rld-mstalled conductors connected t0 any Other CIrcur;

b) Factory-installed conductors connected to another circuit unless the field-cenneg
has the highest voltage rating and the factory-installed conductors are insulated for,
maxijnum voltage of the field-connected circuit; and

¢) Uninsulated live parts of any other circuit.

16.4 With regard to 16.3(a), a removable barrier or one having openings for the passage

is not prohibi
part of the u
separation of

being omitted.

16.5 Separa

ed from being used when instructions for the use of th€ barrier are provided ag
nit. When complete instructions, in conjunction withva wiring diagram, will p
the line voltage and low voltage circuits, the barrier is not prohibited, upon inves

e compartments for field connection to circuits of line and low voltage shall be

16.6 A barrig¢r used to provide separation between the wiring of different circuits shall b
insulating mdterial of the required physical strength when exposed or otherwise likely to bg
mechanical damage and shall be securelytheld in place. Unclosed openings in a barrier for
of conductorg shall be not larger than 1/4-inch (6.4 mm) in diameter and shall not exceed i
the basis of pne opening per conductor, the number of wires that will need to pass throug
The closure for any other opening. shall present a smooth surface wherever an insulated w
contact with fhe closure, and the area of any such opening (with the closure removed) shall
than required for the passage of the necessary wires.

16.7 A meta| barrier shall have a thickness at least as great as the required thickness of
metal. A bariier of insulating material shall be no less than 0.028 inch (0.71 mm) thick ar

greater thickness ifits deformation may be readily accomplished so as to defeat its purposg.

ted circuit
the

bf conductors
a permanent
ovide for the
tigation, from

provided.

e of metal or
subjected to
the passage
N number, on
h the barrier.
ire may be in
be not larger

he enclosure
d shall be of
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17 Grounding

17.1 Each permanently connected unit shall be provided with a separate terminal or lead within the
terminal compartment specified in 13.2.1 intended solely for the connection of the equipment grounding

conductor.

17.2 Double-insulated units shall not have provision to terminate an equipment grounding conductor.

17.3 Each cord-connected unit shall have provisions for grounding in accordance with 17.6 and 17.7.

17.4 Double-

insulated units shall not be grounded.

17.5 Double

17.6 The suf
or more yello

17.7 The gr(
attachment p|
be removed

Insulated units shall not be provided with grounding type attachment plugs.

face of an insulated grounding conductor of a flexible cord shall be green‘with ¢
w stripes and no other lead shall be so identified.

unding conductor of a power-supply cord shall be attached to“the grounding
ug and shall be connected within the frame or enclosure by.means of a scre
luring ordinary servicing not involving the power-supply cord:

r without one

) blade of an
v not likely to

17.8 A termipal for connection of an equipment grounding condugcior shall be located so|that removal
during servicing is unlikely, and sized in accordance with Table 1%71.
Table 17.1
Minimum size of equipment.grounding conductor
Rating of tLranch circuit protective Copper wire, AWG Aluminum or copper-clag aluminum,
device, amperes AWG

15 14 12

20 12 10

30 10 8

40 10 8

60 10 8

100 8 6

17.9 A wire
mm?). The sq

17.10 A pre

binding screwmay be used to terminate a conductor that is no larger than
rew shall\iave a green-colored head that is hexagonal, slotted, or both.

5sure ‘wire connector intended for connection of a field-installed equipme

10 AWG (5.3

nt grounding

conductor sh

plhbe plainly identified, such as being marked “G,” “GR,” “GRD,” "Ground,” "G

rounding,” or

the like. The IEC Publication 417, Symbol 5019 © is not prohibited from being used; and if used alone,
the symbol shall be defined in the installation instructions provided with the equipment.

17.11 A lead intended for connection to an equipment grounding conductor shall be of the size specified

in Table 17.1

and shall have a free length of not less than 6 inches (152 mm).
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17.12 The surface of an insulated lead intended solely to connect an equipment grounding conductor
shall be green with or without one or more yellow stripes. No other lead that is located in a field wiring
compartment and that is visible to the installer shall be so identified.

17.13 The metal enclosure of each electrical component, current collector, if provided, and all other metal
that could become energized in the event of a fault shall be bonded to the equipment grounding means.
This may be accomplished by metal-to-metal mounting on a common metal frame or by individual
grounding conductors. Grounding conductors, if used, shall be not smaller than the supply conductors and
shall be routed close to the contour of the equipment frame and terminated using suitable pressure wire

connectors.

Exception:

Metal enclosures that contain only Class 2 circuits are not required to be bonded to the

equipment gfounding means.

17.14 Sheet
conductors.

17.15 The ¢
contact with

Exception:

metal screws shall not be used for the termination of equipment groundin

bre of a transformer used to energize a circuit that is accessiblé\to the tub od
Lirculating water, shall not be bonded to the equipment grourding means.

This requirement does not apply to concentrically wound transformers with

secondary s@parated by a grounded copper shield at least 0.005-inch (0.127 mm) thick.

18 Equipotential Bonding

j or bonding

cupant, or in

primary and

18.1 All grounded metal in contact with the tub water shall be bonded together. This shall be
accomplished by individual bonding conductors. Bonding conductors shall be:

a) So¢lid copper;

b) Npt smaller than 8 AWG (8.4 mm?); and

¢) Routed close to the contour’of the equipment frame and terminated using suitaljle pressure

wire gonnectors.
In addition, bpnding conductors’may be insulated, covered, or bare.
18.2 In addifion to the_bonding required in 18.1, each unit shall be provided with at leasf one unused
external prespure wife connector to accommodate a 8 AWG (8.4 mm 2) solid copper bondihg conductor.
On units intepded for permanent connection to the supply, the bonding wire connector shall pe located on
the terminal djompartment specified in 13.2.1 or on the pump motor. On units intended for cornd connection,
the bonding wi i —Omitswi i TS, ter and pump
circuits, shall have a bonding connection for each circuit.
Exception: This requirement does not apply to hydromassage bathtubs consisting of components that

are all double-insulated.
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18.3 Sheet-metal screws shall not be used for the termination of bonding conductors.
19 Circuits

19.1 General

19.1.1 Circuits and controls shall comply with the requirements of this standard and those in either

Supplement SA, SB or SC.

19.1.2 All circuits shall be evaluated to determine that single-mode component faults will n
risk of fire, electric shock, casualty hazards or loss of a Safety Critical Function.

19.1.3 Wherj safely relaied circuits are invesiigaied, considerafion shall be given 1o
additional testing, depending on the circuit construction and the intended function.

Exception: A reliability investigation may not be required if each critical circuit componhent is

ot result in a

he need for

protected by

a redundant component, and each critical power-limiting resistor complies with-the requir¢gments in the

Standard fo Fusing Resistors and Temperature-Limited Resistors for Radio- and Te
Appliances, UL 1412.

19.2 Secondary circuits

19.2.1 A corlductive part of a secondary circuit, other than a limited-energy circuit, is to be
a live part fpr the accessibility requirements specified innAccessibility of Uninsulated
Film-Coated Wire, and Moving Parts, Section 10, and th& spacing requirements specified
Section 22.

19.3 Circuit$ accessible to a bathtub occupant

19.3.1 A cirquit that is accessible to the occupant of a hydromassage bathtub, as defined
is in contact with the circulating water shall:

a) Bg permanently routed andprotected to reduce the risk of mechanical damage;

evision-Type

evaluated as
Live Parts,
in Spacings,

n 4.3, or that

b) Ppssess two discretetinsulating systems or be permanently spaced from live pafts and all

other circuits as speCified in Spacings, Section 22; and

c) N¢t present’a-risk of electric shock as defined in 4.20.
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19.4 Circuits that perform Safety Critical Functions

19.4.1

Any function involved in the control, protection, and monitoring of safety-related attributes of a

hydromassage bathtub whereby a loss/malfunction of its functionality would represent an unacceptable
risk of fire, electric shock, or casualty hazards would be considered a Safety Critical Function. See Table
19.1 for the most common Safety Critical Functions anticipated by this standard.

Table 19.1
Safety Critical Functions

Function 2 Hazard Location of parameters and tests
Motor running overload protection Risk of fire or electric shock Section 30
Motor locked rdtor protection Risk of fire or electric shock Section 30
Motor short cirquit protection Risk of fire or electric shock Section 30
Temperature relgulating control Hyperthermia Section 40
Temperature lithiting control Scalding Section 41.2
Water-Flow Coftrols (dry-fire protection) | Risk of fire, electric shock, or scalding Section 4413

2 Functions spe
intended to rep
safety-related g
unacceptable ri

cified in the table represent the common safety critical circuit functions of hydromassage bathtubg
esent all possible safety critical functions. Any function involved in the control, protection, and md
ttributes of a hydromassage bathtub whereby a loss/malfunction of its functienality would represe
5k of fire, electric shock, or casualty hazards would be considered a Safety Critical Function.

. Itis not
nitoring of
nt an

19.4.2 The ¢
Function only

19.4.3 Electn

a) R

n-off function of the overall hydromassage bathtub. would be considered a §
if a mandatory off period is necessary for the unit\to comply with the Temper

onic circuits that manage a Safety Critical Function shall be:

bliable as defined as being able to maintain the Safety Critical Function in the

singl¢ defined component faults; and

b) N
envir

pt susceptible to electromagnetic ’environmental stresses encountered in the a
bnments of the appliance,

bafety Critical
hture Test.

event of

hticipated

19.4.4 A component, such as a switch or a relay, or an electronic circuit that is used to pefform a safety

function, sha

Exception:
addition to th
components

| not be used to perform any other function.

e primary-safety function when the results of an investigation indicate that th
in such¢mpitiple functions is suitable for the application.

\ componentwor-an electronic circuit is not prohibited from being used to performn functions in

e reliability of
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20 Insulation
20.1 Electrical insulation

20.1.1 Uninsulated live parts shall be mounted on porcelain, phenolic, or polymeric material in
accordance with 20.1.4.

20.1.2 Vulcanized fiber is not prohibited from being used for an insulating bushing, a washer, a separator,
or a barrier, but not as the sole support for an uninsulated live part when shrinkage, moisture, or warpage
introduces a risk of injury to persons.

20.1.3 A molded part shall have sufficient mechanical strength and rigidity to withstand the stresses of

intended ser

Ice.

20.1.4 Polymeric materials used as electrical insulation shall comply with the applicable re

the Standard
by an outsid
Materials — F

for Polymeric Materials — Use in Electrical Equipment Evaluations, UL, 746C.
b source, material identification shall be provided according to the-Standard
abricated Parts, UL 746D.

20.2 Thermal insulation

20.2.1 Anin

20.2.2 Thern
so that it is n

bulating material shall be secured in place by more than friction between surfa

nal insulation, when provided, shall be of such material and located, mounted, g
ot adversely affected by the conditions of either intended operation of the uni

operation of the unit.

20.2.3 A poly
requirements
Appliances, |

20.2.4 Thern
Temperature

meric material used as thermal insulation shall be rated minimum HB in accord
in the Standard for Tests for Flatnmability of Plastic Materials for Parts in
L 94.

pal insulation shall be rated.for the temperature to which it is exposed when su
Test, Section 51.

21 Printed-Wiring Boards

21.1 A printe
UL 796, ang
Flammability

Exception:

d-wiring board, shall comply with the requirements in the Standard for Printed-W)
shall hdye*a minimum rating of V-2 in accordance with the Standard
of Plastic)Materials for Parts in Devices and Appliances, UL 94.

Printed-wiring boards containing only Class 2 circuitry are not required to cor

uirements in
\Vhen molded
for Polymeric

Ces.
nd supported

or abnormal

ance with the
Devices and

bjected to the

iring Boards,

or Tests for

nply with this

requirement.

21.2 Printed-wiring boards used in primary, secondary, and safety circuits shall be rated for direct support
applications in accordance with the Standard for Printed-Wiring Boards, UL 796.

Exception:
requirement.

Printed-wiring boards containing only Class 2 circuitry are not required to comply with this
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21.3 Components shall be secured and mounted to a printed-wiring assembly such that any force that
may be exerted on the components or board during assembly, shipping, or handling of the equipment, or
during use or servicing will not displace the components or deflect the board so as to produce a risk of
fire or electric shock.

22 Spacings

22.1 General

22.1.1 All uninsulated live parts connected to different circuits shall be spaced as though the parts were

of opposite polarity and shall be evaluated on the basis of the highest voltage involved.

22.1.2 Spacipg requirements do not apply to the internal spacings of a component. The,a¢ceptability of
a component| shall be determined in accordance with 7.1.1.

22.2 Class 2 circuits

22.2.1 The jspacings in a Class 2 circuit are to be investigated on the ‘basis of the Dielectric

Voltage-With
with 22.4.1.

stand Test, Section 52. Spacings between a Class 2 circuit and-another circuit

22.3 Field-wiring terminals

22.3.1 The 9
uninsulated n

22.4 Other {
22.4.1 Spaci
(1.6 mm) for
metal, and th

22.5 Safety

22.5.1 Spaci
spacing spec

pacing between field-wiring terminals of opposite polarity, and a wiring tern
netal part not at the same polarity shall be atleast 1/4 inch (6.4 mm).

han field-wiring terminals

hgs other than at a field-wiring termihal shall be 1/8 inch (3.2 mm) for live parts
jrounded or dead-metal parts when measured between parts of opposite polari
e enclosure.

circuits

hgs safety circuitry~and all other circuitry or grounded metal shall be not
fied in 22.4.1.

shall comply

inal and any

and 1/16 inch
y, accessible

ess than the
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22.6 Printed-wiring boards
22.6.1 Spacings on printed-wiring boards shall comply with the requirements specified in 19.1.3.

22.6.2 Spacings within safety circuitry shall be not less than 1/64 inch (0.4 mm) and spacings between
safety circuits and other circuits shall be not less than 1/32 inch (0.8 mm).

22.6.3 Spacings within circuits accessible to the bathtub occupant or in contact with the water and
between these circuits and other circuits shall be not less than 1/16 inch (1.6 mm) and not less than 1/32
inch (0.8 mm) if provided with a conformal coating. These spacings shall apply to those parts of a circuit
from any point accessible to the occupant of the bathtub or in contact with the water up to a reliable means
of isolation, such as a transformer or optical isolator. The isolating means shall provide minimum 1500

VAC isolatior

Exception Ng
in a controlle

Exception Ng
the protective
in the Standa
22.7 Spacin

22.7.1 The s
for Rotating E

from input to output.

. 1: A conformal coating is not required to be provided when the printed-wiring
0 environment.

. 2: A protective coating is not prohibited from being used in lieu of a conformal
coating, when tested on the printed-wiring board, complies with the requirem
rd for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746(

s within motors

bacings within a motor shall comply with the spacings requirements specified in
Flectrical Machines — General Requirements, *UL 1004-1.

23 Clearance and Creepage Distances

23.1 Asana
than as note
requirements
for Electrical

23.2 The cle
requirements

23.3 In cong
Coordination
following guig

a) F

ternative approach to the spacing.requirements specified in Spacings, Section
d in 23.2, clearances and cregpage distances may be evaluated in accordé
in the Standard for Insulation_Coordination Including Clearances and Creep3
Equipment, UL 840, as deseribed in 23.3.

arance and creepage distance at field wiring terminals shall be in accordd
in Spacings, Segction' 22.

ucting evaluations in accordance with the requirements in the Standard
IncludingClearances and Creepage Distances for Electrical Equipment,
elines_shall be used:

bk eyaluating clearances:

board is used

coating when
bnts specified

-
b.

the Standard

22, and other
ince with the
ge Distances

nce with the

or Insulation
UL 840, the

1) Hydromassage bathtubs intended to be permanently wired to their supp
evaluated for Overvoltage Category Il;

ly shall be

2) The Phase-to-Ground Rated System Voltage used in the determination of
clearances shall be the equipment rated supply voltage rounded to the next higher

value.

3) To determine equivalence with current through air spacings requirements an impulse

test potential having a value as determined in UL 840 is to be applied.

b) For evaluation of creepages:
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1) Any printed wiring board which complies with the requirements for Direct Support in
the Standard for Printed Wiring Boards, UL 796, provides a Comparative Tracking Index

(CTI) of 100;

2) Printed wiring boards are evaluated as Pollution Degree 2 when adjacent conductive

material is covered by any coating, such as a solder mask, which provides
uninterrupted covering over at least one side and the complete distance up
side of conductive material;

an
to the other

3) Printed wiring boards shall be evaluated as Pollution Degree 1 under one of the

following conditions:

24 Ground-|

i) A coaling which complies with the requirements for Conformal,C
the Standard for Polymeric Materials — Use in Electrical Equipment
UL 746C; or

ii) At a specific printed wiring board location by application of at le

bubbles, in epoxy or potting material.

Fault Circuit-Interrupters

inch (0.79 mm) thick layer of silicone rubber or through ‘potting, wit;t

batings in
Evaluations,

sta 1/32
out air

24.1 Each unit shall be marked to require connection to a supply circuit that is protected by a ground-fault

circuit-interru

25 Electric |

25.1 Electric
1030.

26 Hydromgssage Bathtubs Configured for Field-Installed Heaters

26.1 The re
requirements

26.2 A hydrg
the heater is
persons.

26.3 A hydr
installation fit

leaters

heaters, if provided, shall comply with*the Standard for Sheathed Heating

Quirements in 26.2 — 26.6 are to be used in conjunction with Sections
in 26.2 — 26.6 supetsede corresponding requirements in other sections of this

massage bathtub-configured for a field-installed heater shall be constructed

installed, the. combination does not create a risk of fire, electric shock, an

bmassage bathtub configured for a field-installed heater shall possess th
ing(s) before the unit leaves the factory.

pter in accordance with 71.7 and shall be provided'with the instructions in 79.1.

Flements, UL

6 — 44. The
standard.

50 that, when
d/or injury to

€ necessary

26.4 The installation of a field-installed heater shall be restricted to an arrangement that is accomplished

mechanically

Exception:
considered n

by means of common household tools such as pliers or screwdrivers.

o more difficult to use than the common household tools specified in 26.4.

For installation where special tools are provided with the heater, the special tools shall be
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26.5 As part of the investigation of the hydromassage bathtub, the heater intended for field installation
shall be trial-installed to determine that installation is feasible and that the instructions are detailed and
correct.

26.6 A hydromassage bathtub configured for a heater intended for field installation shall be marked in
accordance with Hydromassage Bathtubs Configured for Field-Installed Heaters, Section 73.

26.7 A hydromassage bathtub configured for a field-installed heater shall be provided with an unused
external pressure wire connector to accommodate an 8 AWG (8.4 mm?) solid copper bonding conductor
from the heater.

Exception: An unused pressure wire connector is not required to be provided if a connector suitable to

terminate tw(
instructions g
the hydromay

27 Field-Ins

271 The re
requirements

8 AWG solid copper conductors is provided with the field-installed heater 1
rovided with the heater shall detail how to replace the factory-installed bonding
bsage bathtub.

alled Heaters

juirements in 27.2 and 27.3 are to be used in conjunctien_with Sections
in 27.2 and 27.3 supersede corresponding requirementscin-ether sections of

27.2 The supply connection of a heater intended for field installatiofh shall be accomplished

a) A
b) A

27.3 A heat
surrounds th

non-detachable power supply cord in accordance with 13.3.1 — 13.3.6; or
cord and plug intended for connection to a‘Controller provided in the bathtub.

r intended for field installation shall~be provided with a grounded metal ¢
heating element for the entire length that the heating element is exposed to

he installation
connector of

6 — 44. The
his standard.

with either:

nclosure that
vater.

27.4 A heatgr intended for field installation“shall be provided with an unused external pressure wire

connector to

27.5 A heatg
copper cond

27.6 A heatd
temperature-

27.7 An hea
Section 74.

accommodate an 8 AWG-(8.4 mm?) solid copper bonding conductor.

r intended for field installation shall be provided with a length of 8 AWG (8
ctor to connect to-the bathtub bonding terminal specified in 26.7.

r intended far. field installation shall be provided with the required temperatu
imiting, and-dry-fire controls in accordance with Sections 28, 40, and 41.

er intended for field installation shall be marked in accordance with Field-Insta

4 mm?) solid

re-regulating,

lled Heaters,
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28 Heater Protection

28.1 A unit with a heater shall be provided with protection to reduce the risk of damage to the heater or
adjacent parts when there is no water flow through the heater. The unit shall comply with the low water,
interrupted power, water flow interruption abnormal operation, and dry-fire control operation tests
described in this standard.

28.2 A water-sensing device, when used as the dry-fire protection specified in 28.1, shall be installed
such that the risk of contamination due to hair, dirt, debris, or calcium deposits is minimized.

28.3 A control device or circuit used to comply with the requirements in 28.1 shall have an electrical rating
that corresponds to the electrical load controlled and shall be capable of interrupting the load for 100,000
cycles of opdrafion.

28.4 Controls provided to comply with 28.1 shall comply with the requirements spegified im Supplement
SA, SB or SC.

29 Motors

29.1 An elegtric motor shall comply with the Standard for Rotating "Electrical Machings — General
Requirement$, UL 1004-1, except as noted below:

a) The Current and Horsepower Relation, Cord-ConneCted Motors, Factory Wiring [Terminals
and lleads and Non-Metallic Functional Parts sections of UL 1004-1 are not applicgble.

b) See 8.1 of UL 1795 for the applicability of thé’Frame and Enclosure (nonmetallig)
requifements of UL 1004-1.

¢) Mgtal enclosure requirements of UL _{004-1 are superseded by the requirement$ of Section
8 of UL 1795.

d) Grounding requirements of WL’1004-1 are superseded by the requirements of Section 17 of
UL 1)95.

e) The Ventilation Opening requirements of UL 1004-1 are only applicable where the openings
are gn surfaces conSidered to be the appliance enclosure (see Section 8 of UL 1795).

f) The Accessibility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts
requifement$_of UL 1004-1 is superseded by Section 10 of UL 1795.

g) The Brotection Against Corrosion requirements of UL 1004-1 are superseded by Section 12
of U795

h) The available fault current ratings for motor start and running capacitors specified in UL
1004-1 are not applicable to cord and plug connected pumps.

i) The Switches section of UL 1004-1 is not applicable to centrifugal starting switches.

j) With the exception of the Resilient Mounting and Electrolytic Capacitor Tests, the
performance tests of UL 1004-1 are not applicable.
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k) The marking requirements of UL 1004-1 are not applicable except for Manufacturer’'s name
or identification; Rated voltage; Rated frequency, If greater than 1, number of phases; and a
multi-speed motor, other than a shaded-pole or a permanent-split-capacitor motor, shall be
marked with the amperes and horsepower at each speed.

29.2 Double-insulated pumps and blowers shall comply with requirements specified in the Standard for
Double Insulation Systems for Use in Electrical Equipment, UL 1097.

29.3 On a double-insulated pump, a noncurrent-carrying part that either serves to enclose any live part
such as the enclosure of a motor, or is likely to become energized in the event of a fault, shall be insulated
or spaced away from accessible noncurrent-carrying metal of the pump and from the water being pumped.

30 Motor O

30.1 A unit
(), (d), (e),

a) T
rotor

b) E
Prote

c) El

moto
spec

d E
Gensg

e) E

f) Im
1004

Exception:
not required

30.2 A thermal or‘overcurrent protective device shall not open the circuit during the Temg

Section 51.

erload Protection

mploying a motor shall incorporate thermal or overcurrent protection complying
r (f) below:

ermal or overcurrent protection that complies with both the running overcurre
protection requirements in the Standard for Thermally Protected Motors, UL 1

ectronic protection that complies with the requirements af’the Standard for Elg
cted Motors, UL 1004-7;

ectronic protection complying with_Standard for Automatic Electrical Controls -
ral Requirements, UL 60730-1_and the tests of UL 1004-3;

ectronic circuits complying-with Supplement SA and the tests of UL 1004-3; o

pedance protection gomplying with the Standard for Impedance Protected Mot
2.

[he motor of‘an air blower that complies with the requirements for locked roto
0 be provided with running overload protection.

with (a), (b),

nt and locked
D04-3;

ctronically

ectronic overcurrent protection provided as partief a motor-drive complying with the
Standglard for Power Conversion Equipment, UL 508C. The combination of the motg
I drive shall comply with the running overcurrent and locked rotor protection re
fied in the Standard for Electronically Protected Motors, UL 1004-7;

r and the
quirements

- Part 1:

ors, UL

- protection is

erature Test,

30.3 Fuses used for motor-running overcurrent protection shall be located in each ungrounded conductor.
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31 Air Blowers

31.1 If the blower is not physically located above the highest possible level of tub water, the blower
system shall be provided with two independent levels of protection to prevent water backflow from
contacting live parts. Such protection may include an air loop, a check valve, or any construction that,
when evaluated, can provide the necessary degree of protection.

31.2 A check valve, when provided to reduce the risk of water backflow into the blower, shall close when
the blower output air pressure falls below that water pressure represented by the maximum head of water
that the valve may be subjected to under any conditions of filling. The valve shall not leak when subjected
to the reverse hydrostatic pressure test described in 63.2.1 over a range of zero to twice that of the

maximum water pressure.

32 Overload Protection
32.1 A proteftive device whose functioning requires resetting or replacement shall be in an accessible
location.
Exception: The protective device is not required to be accessible when:
a) The unit, with the protective device shunted out of the circuit, complies with all applicable
requirements in this standard; and
b) The presence of the protective device would ordinarily be unknown to the user ¢f the unit
becalise of the location of the device and the omission of reference to the device iff the

operting instructions and circuit diagrams.

32.2 A circu
common-trip

32.3 When 3
position.

32.4 For unif
provided by 4

32.5 A unitr
20 amperes
transformer.

32.6 The ov

t breaker used in a 120/240-volt, -single-phase, three-wire circuit shall be
type.

circuit breaker is used in a vertical orientation, the up position of the handle s
s rated more than 2@.amperes, overcurrent protection of not more than 20 amy
circuit breaker orfuse for each power transformer and each motor circuit.
hted more than- 20 amperes shall incorporate overcurrent protection rated at 1

for each{Jlighting circuit and for the primary of each transformer other t

Brcurrent protection specified in 32.4 and 32.14 shall be of a type acceptab

a two-pole,

hall be the on

eres shall be

ot more than
han a power

le for branch

circuit protec

Exception:

fOTT.

be provided by the branch circuit protective device.

Overcurrent protection is not required if it can be determined that equivalent protection can


https://ulnorm.com/api/?name=UL 1795 2017.pdf

48 HYDROMASSAGE BATHTUBS - UL 1795 SEPTEMBER 2, 2016

32.7 A thermal- or overcurrent-protective device shall not open the circuit during intended use of the unit.

32.8 The functioning of an overcurrent-protective device provided as part of a unit, whether required or
not, shall not result in a risk of fire, electric shock, or injury to persons.

32.9 An interchangeable fuse mounted in a fuseholder and a fuse that is accessible without the use of a
tool shall be mounted or guarded so that no current-carrying part will be exposed to unintentional contact.

32.10 A cartridge fuse assembly shall be mounted so that turning of the assembly will not result in
reduced electrical spacings.

32.11 The screwshell of a plug fuseholder and the accessible contact of an extractor fuseholder shall be
connected tofvard the Toad.

32.12 An overcurrent- or thermal-protective device shall have a current and voltage-rating |not less than

the load it coptrols.

32.13 If the ¢urrent rating of a unit is more than 40 amperes, and there are subdivided circ
unit supplying two or more power-consuming components (such as motots; motor-contro
electric heating elements) connected in parallel across any pair of¢main-supply termin

lits within the
circuits, and
als or leads,

overcurrent grotection shall be provided as a part of the unit for the wiring of each subdividgd circuit.
Exception: Additional overcurrent protection is not required fof)each separate:
a) tor or heating element circuit supplied by instiated conductors having an ampacity at
least|one-third that of the protective device in the’branch circuit to which the unit wijll be
conngcted.
b) tor control circuit supplied by insulated conductors having ampacities at least one-fifth
that ¢f the protective device in the branch circuit to which the unit will be connected.

circuit shall n
overcurrent p

circuits. Each
mperes by an

er rated more than 48 amperés shall have the heating elements on subdivided
bt exceed a rating of 48'amperes and shall be protected at not more than 60 a
rotective device thatis an integral part of the unit.

32.15 Fuseholders shall €ither comply with the Standard for Fuseholders — Par{ 1: General
Requirement$, UL 4248-1\\in conjunction with any of the associated Part 2 standards listed below, as
applicable for the typecof-fuse:

a) The Standard for Fuseholders — Part 4: Class CC, UL 4248-4;

b) TF

1o Standardfor Fusehoiders = Part 5 Class G, Ut 4248-5;

¢) The Standard for Fuseholders — Part 6: Class H, UL 4248-6;

d) The Standard for Fuseholders — Part 8: Class J, UL 4248-8;

e) The Standard for Fuseholders — Part 9: Class K, UL 4248-9;

f) Th
4248

e Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S Plug Fuse, UL

-11;

g) The Standard for Fuseholders — Part 12: Class R, UL 4248-12; or


https://ulnorm.com/api/?name=UL 1795 2017.pdf

SEPTEMBER 2, 2016 HYDROMASSAGE BATHTUBS - UL 1795 49

h) The Standard for Fuseholders — Part 15: Class T, UL 4248-15.
32.16 Fuses specified in 32.4 — 32.6 shall comply with the Standard for Low-Voltage Fuses — Part 1:
General Requirements, UL 248-1, and any of the associated Part 2 standards listed below, as applicable
for the type of fuse:

a) The Standard for Low-Voltage Fuses — Part 2: Class C Fuses, UL 248-2;

b) The Standard for Low-Voltage Fuses — Part 3: Class CA and CB Fuses, UL 248-3;

¢) The Standard for Low-Voltage Fuses — Part 4: Class CC Fuses, UL 248-4;

d) The Standard for Low-Voltage Fuses — Part 5. Class G Fuses, UL 248-5;
e) The Standard for Low-Voltage Fuses — Part 6: Class H Non-Renewable Ruses, [UL 248-6;
f) The Standard for Low-Voltage Fuses — Part 7: Class H Renewable kuses, UL 248-7;

g) The Standard for Low-Voltage Fuses — Part 8: Class J Fuses, UL 248-8;

h) The Standard for Low-Voltage Fuses — Part 9: Class K Fuses, UL 248-9;

i) Thee Standard for Low-Voltage Fuses — Part 10: Class ¥ Fuses, UL 248-10;

j) The Standard for Low-Voltage Fuses — Part 11*Rlug Fuses, UL 248-11;

k) The Standard for Low-Voltage Fuses — Part*12: Class R Fuses, UL 248-12; or
[) The Standard for Low-Voltage Fuses —Part 15: Class T Fuses, UL 248-15.

32.17 Circuifl breaker type overcurrent protections specified in 32.4 shall comply with the| Standard for
Molded-Casg Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures, UL ¢#89.

33 Leakage|Current Collectors

33.1 When @ hydromassage,bathtub contains an electric water heater that is not prdvided with a
grounded metal enclosure. that surrounds the heating element for the entire length that the heating
element is exposed tathe water, a leakage current collector shall be provided in the wafer circulating
system on the suction)side of the heater and on the outlet of the heater so that all water|entering and
leaving the Heater<shall flow through the two current collectors. Each collector shall be Honded to the
equipment gounding conductor using a bonding conductor no smaller in cross section than the heater
supply conductors:

Exception: Other construction features or protective devices are not prohibited from being used when
they are:

a) Equivalent to the leakage current collectors; and
b) In compliance with the Test for Leakage Current After Heating Element Failure, Section 57.

The grounded metal sheath of a heating element is not to be considered a current collector.
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33.2 A leakage current collector shall be of galvanized or equivalent corrosion resistant metal and shall
have a minimum length of five times its inside diameter. If copper alloy is used, it shall be not more than
15 percent zinc. Metal shall not be used in combinations to cause galvanic action as specified in 12.4.

Exception: Other current collector dimensions are not prohibited from being used when they comply with
the Test for Leakage Current After Heating Element Failure, Section 57.

33.3 A leakage current collector or grounded metal heater enclosure shall be insulated by nonconductive
pipe at least:

a) 12 inches (305 mm) from the nearest opening to the bathtub when 2-inch (50.8-mm) or
smaller inner diameter pipe is used; or

b) 27 inches (686 mm) from the nearest opening to the bathtub when pipe larger'than 2 inches
in digmeter is used.

34 Gaskets
34.1 A gasket or seal may be provided to seal an enclosure or pump housing to comply with the Water
Temperature|Tests, Section 54, and the Water Exposure Test, Section. 55/ A gasket or seal shall comply
with the requjrements in Gaskets and Seals — Accelerated Aging Test,)Section 60.

35 Luminaines

35.1 A luminaire, if provided, shall be an integral part ef-the bathtub and shall not be| intended for
operation at more than 150 volts to ground.

35.2 A lumingire shall be corrosion resistant, and.shall be provided with reliable seals as cpvered by the
requirements|in Gaskets, Section 34.

35.3 A lens for a luminaire shall be madeof tempered glass or polymeric material and sha(ﬂl withstand a
5 foot-pound|(6.8 J) impact test as ouilinéd in the Standard for Polymeric Materials — Us¢ in Electrical
Equipment Evaluations, UL 746C. Polymeric material shall have a temperature index, wlth impact, to
equal or exceed the temperatureton-the lens during the Temperature Test, Section 51, without water in
the bathtub.

35.4 A luminaire in a hydremassage bathtub that is serviceable from the front shall requirg the use of a
tool for serviging. Ther€shall be no contact between the metal of the luminaire and any matal:

a) Agcessible to the occupant; or

b) In—Tomtactwithrcircutating water:

35.5 A transformer provided for a low-voltage luminaire shall comply with the requirements for
transformers used to energize a circuit accessible to the tub occupant as specified in Transformers,
Section 37.
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35.6 Lampholders shall comply with the Standard for Lampholders, UL 496.
36 Capacitors

36.1 A capacitor provided as a part of a capacitor motor and a capacitor connected across the line (such
as a capacitor for radio-interference elimination or power factor correction) shall be housed within an
enclosure or container so as not to be subjected to mechanical damage and to reduce the risk of emission
of flame or molten material resulting from capacitor malfunction. The container shall be of metal providing
strength equivalent to that of uncoated steel having an average thickness of 0.020 inch (0.51 mm).

Exception No. 1: The container of a capacitor is not prohibited from being made of thinner sheet metal or

of material other than metal when:

a) T

b) T
Fram

Exception Nd
the risk of n
apply. The ¢
spaced more
enclosure thi

36.2 When 4
that malfunct
shall be prov

36.3 A capa
810.

36.4 A capd
radio-interfe

e capacitor is mounted in an enclosure that houses other parts of the unit;. an

e enclosure complies with the requirements for enclosures of current=cdrrying
e and Enclosure, Section 8.

. 2: The container of an electrolytic capacitor with means for.venting is requi
echanical damage only, and the requirement for minimum-enclosure thickn
bntainer of an electrolytic capacitor that is not provided With means for ventir
than 1/16 inch (1.6 mm) from the motor is not requitéd to comply with the re
Ckness when the enclosure complies with the test/in\62.2.1.

capacitor that is not a part of a capacitor matet or a capacitor-start motor is

on of the capacitor results in a risk of fire_ofelectric shock, thermal or overcurr
ded in the unit to reduce such a risk.
itor using a flammable dielectric médium shall comply with the Standard for C

citor connected across_the’line or between line and ground (such as a
nce elimination shall be_suitable for the voltage involved and comply with the|

r
Fixed CapacIors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed (

Electromagn

tic Interference Suppression and Connection to the Supply Mains, UL 60384-

d

parts in

red to reduce
pss does not
g and that is
quirement for

connected so
bnt protection

apacitors, UL

capacitor for

Standard for
Capacitors for
14.
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37 Transformers

37.1 A transformer shall comply with the construction requirements in the Standard for Low Voltage
Transformers — Part 1: General Requirements, UL 5085-1 and one of the following standards:

a) Low Voltage Transformers — Part 2: General Purpose Transformers, UL 5085-2;

b) Transformer and Motor Transformers for Use in Audio-, Radio-, and Television-Type

Appliances, UL 1411; or

c) Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers, UL 5085-3.

Exception:
Standard for

Part 1: Gengral Requirements, UL 60730-1, and/or the applicable Part 2 standard~from f
series fulfills [the Standard for Temperature-indicating and -Regulating Equipment UL 873

37.2 In addit
the occupant

a) Have its primary and secondary windings wound on and insulated from separat¢ sections of
the cpre;

b) If concentrically wound, insulated from and separated by a grounded copper shi

0.004

c) Comply with the Standard for Double Insulation Systems for Use in Electrical Eg

1097

Equipment, UL 2097; or

d) Cpmply with the Standard for Low Voltage Transformers — Part 3: Class 2 and
Trangformers, UL 5085-3.

37.3 Except
performance

hese requirements do not apply to transformers that are part or controls that,cd

mply with the

Industrial Control Equipment, UL 508, or the Standard for Automatic Electriqal Controls —
he UL 60730
requirements.

on to the requirement in 37.1, a transformer used to energize a‘circuit that is [accessible to

or in contact with circulating water shall:

inch (0.127 mm) thick;

or the Reference Standard for Double Insulation Systems for Use in Electronjc

when complying with-37.2 (c) or (d), transformers shall additionally comply with the

requirements specified UL 5085-2, or UL 1411, or UL 5085-3, or 62.4.1.

eld at least

uipment, UL

Class 3
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38 Switches, Receptacles, and Controls
38.1 General

38.1.1 A switch or other control device shall be provided and shall have current and voltage ratings not
less than those of the circuit (load) that it controls.

38.1.2 A switch provided with a unit but not installed in the unit shall be provided with installation and
operating instructions as required in 76.2.

38.1.3 A switch that is used as the control device for the unit shall open all ungrounded supply-circuit
conductors directly or indirectly. The grounding conductor shall not be interrupted. The on-off positions of

the switch sh
on-off positio
20,000 hours

38.1.4 The 4
electric-disch
acceptable fg

38.1.5 A swi
or indicating

38.1.6 A swi
the intended

Exception:
prohibited fra
tested in this

38.1.7 A swi
shall be acc¢

38.1.8 A non
involve a pot
a rating in th
volts.

38.1.9 A disq
opening the
conductors in

Al be clearly marked. It a Tight-emitting diode or an incandescent lamp is used
h of the switch, the light-emitting diode or incandescent lamp shall be ratedifor
of life at the designated voltage indicated by the manufacturer’'s data.

mpacity of a switch or relay that controls an inductive load, such-as a trans
arge lamp ballast shall be rated no less than twice the load it controls unless
r the particular application.

ch that controls a lampholder for an incandescent lamp éther than a 15-watt o
amp shall be of a type that is acceptable for use with fungsten-filament lamps

ch or other device controlling a motor, a solenoid,. a relay, or similar device sha
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A switch or other device controlling a motor, a solenoid, a relay, or similar
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e range of 2207—240 volts is considered to involve a potential to ground in ¢

onnecting device controlling one or more electric heating elements shall be arr
Hevice will de-energize all the elements and, in addition, shall open all ungro
each heater circuit.

o indicate an
B minimum of

former, or an
the switch is

r smaller pilot

Il be rated for

device is not
ye bathtub. If
t, Section 53.

han 150 volts
considered to

ase unit with
xcess of 150

bnged so that
Linded supply

38.1.10 Receptacles shall be rated for the voltage, current, and temperature involved.

38.1.11 Switches shall comply with the Standard for General-Use Snap Switches, UL 20, or the Standard
for Switches for Appliances — Part 1: General Requirements, UL 61058-1.
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38.1.12 Switches that comply with the Standard for Switches for Appliances — Part 1: General
Requirements, UL 61058-1.

38.1.13 Power switches shall be rated as follows:
a) For a voltage not less than the rated voltage of the appliance;
b) For a current not less than the rated current of the appliance;
c) For Continuous Duty;

d) With respect to load:

1) Switches for motor-operated appliances: for resistance and motor load‘ip
accordance with the Standard for Switches for Appliances — Part 1:/&Genergl
Requirements, UL 61058-1, or the Outline for Particular Requirements for $witches for
Tools, UL 6059, if the switch would encounter this load in normaliuse; or
2) Switches may be regarded as switches for a declared-specific load in a¢cordance
with the UL 61058-1, or UL 6059and may be classified. based upon the loaf conditions
encountered in the appliance under normal load.
e) For ac if the appliance is rated for ac;

f) Fgr dc if the appliance is rated for dc.

38.1.14 Ratings and load classifications for switches“other than power switches shall be pased on the
conditions encountered in the appliance under noxmal load.

38.1.15 Switfhes shall also be rated with respect to endurance as follows:
a) Ppwer switches: 6000 cycles,

b) Ppwer switches provided-with series electronics shall be subject to an additional 1000 cycles
of operation with the etectronics bypassed;

c) Syitches otherithan power switches, such as speed selector switches, that may|be switched
undey electrical load: 1000 cycles;

d) The following non-power switches are not required to be rated for endurance:

T—Switchesmotimtended for operatiom without efectricattoad;,amd-whichtan be
operated only with the aid of a tool or are interlocked so that they cannot be operated
under electrical load; or

2) Switches for 20 mA load as classified in the Standard for Switches for Appliances —
Part 1: General Requirements, UL 61058-1.
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38.1.16 Relays shall be suitable for the voltage, current and type of load controlled and shall comply with
the Standard for Industrial Control Equipment, UL 508.

38.1.17 Internal plugs and connectors shall be suitable for voltage and current involved and not exceed
the operating temperature rating of the component. They shall comply with either the Standard for
Attachment Plugs and Receptacles, UL 498, or the Standard for Component Connectors for Use in Data,
Signal, Control and Power Applications, UL 1977.

38.1.18 Electronic motor drives, if provided, shall be suitable for the pump voltage and current rating and
shall comply with the Standard for Power Conversion Equipment, UL 508C.

38.2 Manually-operated switches

38.2.1 A manually-operated switch in a circuit that is capable of introducing a risk of fire, ‘glectric shock,
or injury to pgersons shall not be accessible to an occupant of a hydromassage bathtub unless all of the
following confitions are met:

a) The switch enclosure is of insulating material;
b) All live parts of the switch, other than terminals, are completely’within the switchH enclosure;

¢) N¢ noncurrent-carrying metal part that extends outside-the switch enclosure entgrs the arc
chamber;

d) The actuator that contacts live parts is wholly oftinsulating material;

e) With the exposed external parts of the actGiator removed, no live part inside the [switch
enclgsure is accessible;

f) Mgtal mounting screws or rivets by which the switch is secured to accessible nopcurrent-
carryjng metal of the unit shall not(pass through the enclosure of the switch (but may pass
through projections of the switchenclosure or through a piece of insulating materia| secured to
the spitch); and

g) Alportion of a switgh\that contains arcing parts shall be separated from exposed noncurrent-
carryjng metal by micano less than 0.005 inch (0.13 mm) thick, or by other equivalent
insulation. Metal_mounting screws, rivets, clamps, or other devices that pass through or around
the enclosure ¢f-the switch shall be insulated from the noncurrent-carrying metal to| which the
switch is secured.
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38.3 Reduction of risk of injury to persons

38.3.1 When unintentional operation of a switch is capable of resulting in a risk of injury to persons, the
actuator of the switch shall be located or guarded so that such operation is unlikely.

39 Sharp Edges

39.1 An enclosure, a frame, a guard, or a handle shall not be sufficiently sharp to constitute a risk of injury
to persons during intended maintenance and use.

39.2 Whenever referee measurements are necessary to determine that a part as specified in 39.1 is not
sufficiently sharp to constitute a risk of injury to persons, the method described in the Standard for Tests
for Sharpnes[ of Edges on Equipment, UL 1439, is t0 be used.

40 Temperalure-Regulating Controls
40.1 General
40.1.1 A unif, when equipped with a water heater, shall be provided with.a,water temperatjire-regulating
control that has a maximum set point corresponding to a water temperature of 40°C (]104°F) in the
bathtub, and [the bathtub shall comply with 54.2.1.

Exception: The bathtub is not required to be equipped with ajtemperature-regulating control when the
unit complieq with 54.2.2.

40.1.2 When adjustable, the temperature-regulating conftrol shall have marked settings, but it shall not
have any setfings shall be marked hotter than 40°C (104°F).

40.1.3 A water temperature-regulating control shall comply with either the requirements in {a) or(b):

a) The Standard for Automatic Electrical Controls — Part 1: General Requirements,| UL 60730-1,
and the Standard for Automati¢-Electrical Controls for Household and Similar Use + Part 2-9:

Partigular Requirements for Temperature Sensing Controls, UL 60730-2-9, with the| parameters
as specified in Supplement SB.

b) The circuit requirements in Supplement SA.
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40.2 Temperature-regulating controls with a marked or implied “off” position

40.2.1 A temperature-regulating control with either a marked or an implied “off” position as described in
40.2.2 and 40.2.4, while in the marked or implied “off” position, shall:

a) Open all ungrounded conductors of the heater circuit; and

b) Either:

1) Be provided with a positive mechanical means such that the temperature-regulating

control cannot function automatically; or

40.2.2 A te

2) Not reclose (remain open) when cooled 10 a temperature of minus 35:Y
31°F).

nll:perature-regulating control as described in 40.2.1 is considered t@-have an
position whe:

a) The temperature-regulating control is marked with a word or phrase such as “cg

heat,

b) T
impli

40.2.3 When
temperature-
in 40.2.1.

" that conveys the same meaning as the word “off”; or

e temperature-regulating control may be placed in an<unmarked “off” position
d by the fact that there is a marked “on” positiont

a temperature-regulating control described ‘in-40.2.1 is used in combination
egulating control, the combination of controls may be used to comply with the

40.2.4 With feference to 40.2.1, a single-pole temperature-regulating control marked with:

a) "L
b) A
c) A

is not consids

o-Normal-Hi”;
temperature scale such.as ”32 — 38°C (90 — 100°F)”; or
numerical scale that'does not include the numeral 0 such as "1 — 5”.

bred to have ‘an implied “off” position.

(minus

implied “off”

Id” or “no

that is

with another
requirements
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41 Temperature-Limiting Controls
41.1 General

41.1.1 A unit equipped with a water heater shall be provided with a control such that the hydromassage
bathtub complies with the abnormal operation water temperature tests specified in this standard.

41.2 Temperature-sensitive controls

41.2.1 A temperature-sensitive control shall be either a manually-resettable type or a thermal cutoff. A
manually-resettable control shall be trip-free and the resetting means shall be accessible to the user.

Exception: The resetting means for the temperature-sensitive, temperature-limiting control is not required
to be access|ble to the user when it is necessary to disconnect power to the heater toiese¢t the control.
The control function shall not be affected by cycling of the pump. See 79.8 for an ipstallation instruction
requirement.

41.2.2 A water temperature-limiting control shall comply with either the requitements in (a)] (b), or (c):

a) The Standard for Automatic Electrical Controls — Part 1: General Requirements,| UL 60730-1,
and the Standard for Automatic Electrical Controls for Houselold and Similar Use + Part 2-9:

Parti¢ular Requirements for Temperature Sensing Controls{UL 60730-2-9, with the| parameters
as specified in Supplement SB.

b) The Standard for Thermal-Links — Requirements-and Application Guide, UL 606091.

c) The circuit requirements in Supplement SA.
41.2.3 A temperature-sensitive control shall be_in-addition to any temperature-regulating cgntrol.
41.2.4 A mgchanical temperature-limiting_device shall have no operating parts in cornmon with a
mechanical tgmperature-regulating control’device; and an electronic temperature-limiting cirquit shall have
no parts in{common with either ‘an electronic temperature-regulating circuit or al mechanical
temperature-fegulating device; however, a common mounting bracket or enclosure may be|used.
Exception: Rarts may be usedin common for the temperature-regulating and temperature-limiting control
functions when the results.of an investigation indicate that the reliability of such parts in|common are

suitable for the application.

41.2.5 An electromechanical temperature-limiting control shall have a maximum tolerance of £3°C (+5°F).

41.2.6 A retay or contactor tirat—comtrotsthe heater citcuit—shattmot—be—activated by both a
temperature-regulating and a temperature-limiting control.

41.2.7 When loss of electrical power to the control circuit makes the temperature-limiting control
inoperative, such loss of power shall also open the electrical supply to the heater.


https://ulnorm.com/api/?name=UL 1795 2017.pdf

DECEMBER 8, 2017 HYDROMASSAGE BATHTUBS - UL 1795 59

41.2.8 Shorting of the temperature-limiting control circuit to ground shall not defeat the purpose of the
temperature-limiting control.

41.2.9 To prevent nuisance tripping when the tub is being filled, a temperature-limiting control may be
automatically rendered inoperative whenever there is no power available to the heater from the
temperature-regulating control.

41.3 Pressure-sensitive controls

41.3.1 Pressure-sensitive controls provided to comply with the abnormal operation water temperature
tests specified in this standard shall be either a manually-resettable or an automatic-reset type.

41.3.2 PresTre-sensmve controls shall comply with either (a) or (b):

a) The Standard for Automatic Electrical Controls — Part 1: General Requirements,|UL 60730-1,
and the Standard for Automatic Electrical Controls for Household and Similar'Use; Part 2:

Parti¢ular Requirements for Automatic Electrical Pressure Sensing Controls Including
Mechanical Requirements, UL 60730-2-6, with the parameters as spécified in Supplement SB.

b) The circuit requirements in Supplement SA.
41.3.3 The resetting means of a manually-resettable control shalkbe accessible to the user.
41.3.4 A manually-reset type pressure-sensitive control shall be a control type designated “Manually

Reset 2”7 or “M2” in accordance with the Standard for Tempeérature-Indicating and -Regulating Equipment,
UL 873.

41.3.5 A rejay or contactor that controls thesheater circuit shall not be activatef by both a
temperature-fegulating control and a pressure-sensitive temperature-limiting control.

41.3.6 Whgn loss of electrical power to the control circuit makes the pressure-sensitive

temperature-limiting control inoperative;'such loss of power shall also open the electrical supply to the
heater.
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41.3.7 Shorting of the pressure-sensitive temperature-limiting control circuit to ground shall not defeat the
purpose of the pressure-sensitive temperature-limiting control.

42 Temperature sensing, thermistor devices

42.1 A temperature sensing device, such as a positive temperature coefficient (PTC) thermistor and a
negative temperature coefficient (NTC) thermistor, that is used in combination with an electronic control
and that together with the control provides a Safety Critical Function shall comply with the Standard for
Thermistor-Type Devices, UL 1434.

42.2 The thermistors described in 42.1 shall be investigated for:

a) Efdurance Test. 100,000 cycles (all types),

b) Témperature Excursions: Outdoor Use Conditions.
42.3 The calibration tolerance allotted to the thermistor, plus the calibration tolerance gllotted to the
electronic control, shall not exceed the required as-received (Deviation) system tolerance of| +5°F (+3°C);
and the required after conditioning (Drift) system tolerance of +10°F (x6°C).
43 Parts Supject to Pressure

43.1 Apartt
test describe

nat is subject to pressure developed by a pump shall be subjected to the hydros
j in 63.1.1.

fatic pressure

Exception: The part is not required to be subjected to_the test when it is apparent that the 3
part is sufficient as a result of its material and dimensions.

trength of the

43.2 Parts th

that contain
pressure of t

44 Protectign Against Entrapment

at are subject to pump pressure are considered to be those parts of the circu
alves or sufficient resistance tocwater flow so as to build up the pressure to t
ne pump. A water filter with direCt, unvalved outlets to the bathtub will not requ

lating system
he developed
ire testing.

44 .1 Each siiction opening shaill\be provided with a means to reduce the risk of entrapment. If provided

for this purpo
a) N

b) B

se, a suction fitting shall:
bt be removable without the use of a tool;

b marked with:

T~ TheTmanufacturer' s ame, trade Trarme, or tradenTark;
2) The model number;
3) The flow rate in gallons per minute; and

4) Any limitation of use (such as vertical use only).

¢) Comply with the requirements specified in the Standard for Suction Fittings for Use in
Swimming Pools, Wading Pools, Spas, and Hot Tubs, ASME A112.19.8-2007, or the Standard
for Hydromassage Bathtub Appliances, ASME A112.19.7-2006; and
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d) Be suitable for the flow rate determined by the Flow Rate Test, Section 59.

Exception: A fitting with no marked flow rate need not comply with 44.1 (b)(3) and (d) if it complies with
the Hair Entrapment Test requirements while installed in the tub as specified in ASME A112.19.7-2006.

44.2 The hydromassage bathtub with its suction fitting(s) installed in the intended manner shall comply
with the hair entrapment test requirements specified in Hydromassage Bathtub Appliances, ASME
A112.19.7-2006. The pump or jet flow, if adjustable, shall be set to maximum. The jets shall be positioned

away from the fitting.

45 Direct Plug-In Controls

45.1 Except
requirements
1310.

45.2 Direct g
45.3 For the
when provide

is outside the

45.4 An inte
center screw

45.5 When ipserted in a duplex receptacle, no part of a.direct plug-in controller, including th

control or out

45.6 A screw
has a center

45.7 A direct
a short lengt
(152 mm). T
enclosure to

45.8 The int¢gral plug and\receptacle or cord connector of a direct plug-in type controller s

grounding tyy

45.9 Direct
when the cor

BS noted below, direct plug-in controls shall meet all the Mechanical Assembly g
as specified for semipermanent mounted units in the Standard for Class 2\Po

lug-in controllers shall only be intended for use on a 15- or 20-ampere, 125-vq
d, are to be cut off at the enclosure, or at the strain-relief meanas when the strair

enclosure.

jral mounting tab shall be provided to secure the/gontrol to a duplex receptad

but wiring, shall interfere with full insertionhof an attachment plug into the adjace

SCrew.
plug-in type controller shallnot be prohibited from being provided with a cord
he length shall be «determined by measuring from the point of exit from
he face of the cord-connector.

e.

lug-inControllers shall be designed so that no safety circuits of the bathtub
troller is removed and the intended load plugged into the receptacle in its plag

nd Enclosure
wer Units, UL

It receptacle.

purposes of determining moment, center of gravity and weight, the control and output cord,

-relief means

le that has a

b integral tab,
nt receptacle.

shall be provided so as to secure.the’mounting tab of the control to a duplex r¢ceptacle that

connector on

h of cord for connection\to its load. The length of the cord shall be a maximum of 6 inches

he controller

hall be of the

are defeated
e.

45.10 For the purposes of evaluation of a polymeric enclosure, direct plug-in controllers shall be
considered to be fixed or stationary equipment.
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45.11 The integral blade assembly of direct plug-in controllers shall comply with the construction
requirements in the Standard for Attachment Plugs and Receptacles, UL 498.

45.12 Direct plug-in controllers shall be provided with a single receptacle or cord connector for connection
to the controlled load.

46 Ozone Generators

46.1 An ozone generator provided shall inject ozone into the water circulating system without ozone
passing through the pump, heater, or current collectors, and without ozone contacting any safety circuit

component or sensing device, or any check valve that is not an integral part of the ozone system.

46.2 A hydrd
ozone per m
Test, Section

46.3 The mg
(PPM) when
over any two

PERFORMA
47 General

47.1 All tests
voltage as fo

a) F
b) F
c) Fq

47.2 A samp
The sample
uses of the u
all accessoriq
including ma
expected.

lion parts air (PPM) averaged over 8 hours when tested as specified in the\(
61.

ximum transitory ozone concentration shall not exceed 0.3 parts 0zone per m
consecutive readings.

NCE

are to be conducted with the unit connected\to a power supply of rated freq
lows:

br 110- to 120-volt rating: 120 volts;

br 220- to 240-volt rating: 240 volts; and

r other than as specifieddn\a) or (b): the maximum rated voltage of the unit.

le of the unit is to be set up or installed in accordance with the manufacturer’s
s to be operated-according to the manufacturer’s instructions with regard to
hit, including maintenance and cleaning and lack of such maintenance and clea

s recommended for use with the unit. The unit is to be operated as it would be
hipulation{of*all controls and operation under the various loading conditions

massage bathiub with an integral 0zone generafor shall not offgas more,than 0.1 parts

Dzone Offgas

llion parts air

averaged over any 13 consecutive readings and shall not exceed 0.8 PPM when averaged

juency and a

5 instructions.
the intended
hing, and with
in actual use,
that can be
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48 Insulation Resistance Test

48.1 A hydromassage bathtub intended for permanent connection to the electrical supply shall have an
insulation resistance between live parts and dead metal of not less than 250,000 ohms as determined by
using a megohmmeter with a test potential of 500 volts DC. The test shall be repeated following
conditioning for 48 hours at 88 +2 percent relative humidity at 32 +2°C (89 +3.6°F). Prior to conditioning,
the sample is to be heated to just above 34°C (93°F) to reduce the risk of condensation.

49 Starting Current Test

49.1 A unit shall start and operate as described in 50.1 on a circuit protected by a non-time-delay fuse
having a current rating corresponding to that of the branch circuit to which the unit is intended to be

connected. T
provided as

Exception:

he resulfs are in compliance wWhen the fuse does not open and an overl
art of the unit does not trip.

A time-delay fuse is not prohibited from being used when the unit &tarts and

intended on & circuit protected by a time-delay fuse, and is marked in accordanee with 71.

49.2 A unit v
shall be test
which the co
branch circui

49.3 To detg
times, with th
of the motor
beginning of
to come to re

50 Power In

50.1 The cu
operation of

vith multiple sources for which the combined rating of both sources is 20 am
d with both sources connected to a single branch circuit. A7 unit with multipl

bined rating of both sources is greater than 20 ampereS)shall be tested with
S.

rmine whether a unit complies with the requiretnent in 49.1, the unit is to be
e unit at ambient temperature as described in~51.4 at the beginning of the te
is to be made under conditions representing the beginning of intended o
he intended operating cycle, in the case of an automatic unit) and the motor is
st between successive starts.

put Test

rent input to a unit shall-be“no more than 110 percent of the rated value in
he unit, with all controls.adjusted for maximum current input when the unit is

a supply circuit as specified in 4741.

bad protector

operates as
2.

peres or less
b sources for
two separate

started three
5t. Each start
peration (the
to be allowed

any mode of
connected to



https://ulnorm.com/api/?name=UL 1795 2017.pdf

64 HYDROMASSAGE BATHTUBS - UL 1795 SEPTEMBER 2, 2016

51 Temperature Test

51.1 A unit, when operated under conditions of intended load and while connected to a supply circuit as
described in 47.1, shall not attain a temperature at any point higher than the temperatures specified in
Table 51.1.

51.2 The test shall be conducted with the air induction control closed and again with the control open.
51.3 A thermal- or overload-protective device shall not open the circuit during the temperature test.

51.4 The temperatures specified in Table 51.1 are based on an assumed ambient temperature of 25°C

(77°F). However, the test may be conducted within the range of 20°C — 30°C (68°F — 86°F) if the
temperature s corrected to 25°C.

51.5 If a cofrected temperature exceeds the values specified in Table 51.1, ainthe rgquest of the
manufacturer, the test may be repeated at an ambient temperature closer to 25°CA77°F).

Table 51.1
Maximum temperatures

Materials and components °C (°F)

A. MOTORS

1. Class 1|05 insulation systems on coil windings of an AC motor having‘a diameter
of 7 inches (78 mm) or less, not including a universal motor, and of . vibrator coil®

a) In an ppen motor and on a vibrator coil:

Thermjocouple or resistance method 100 (212)
b) In a fotally enclosed motor:
Thermjocouple or resistance method 105 (221)

2. Class 105 insulation systems on coil windings of ah~AC motor having a diameter
of more than|7 inches, of a DC motor, and of a universal motor?

a) In an ppen motor:

Thermocouple method 90 (194)

Resistance method 100 (212)
b) In a t¢tally enclosed motor:

Thermocouple method 95 (203)

Resistance method 105 (221)

3. Class 130 insulation systems on coil windings of an AC motor having a diameter
of 7 inches of less, not ifgluding a universal motor?

a) In an ppen mator;

Thermpocouple,or resistance method 120 (248)
b) In a t¢tallyyenclosed motor:
Thermocouple or resistance method 125 (257)

4. Class 130 insulation systems on coil windings of an AC motor having a diameter
of more than 7 inches, of a DC motor, and of a universal motor®

a) In an open motor:

Thermocouple method 110 (230)

Resistance method 120 (248)
b) In a totally enclosed motor:

Thermocouple method 115 (239)

Resistance method 125 (257)

5. Class 155 insulation systems on coil windings of an AC motor having a diameter
of 7 inches or less, not including a universal motor?

Table 51.1 Continued on Next Page
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Table 51.1 Continued

Materials and components °C (°F)
a) In an open motor:
Thermocouple or resistance method 145 (293)
b) In a totally enclosed motor:
Thermocouple or resistance method 150 (302)
6. Class 155 insulation systems on coil windings of an AC motor having a diameter
of more than 7 inches, of a DC motor, and of a universal motor?
a) In an open motor:
Thermocouple method 135 (275)
Resistance method 145 (293)
b) In a t¢tally enclosed motor:
Thermocouple method 140 (284)
Resistnce method 150 (302)
B. COMPONENTS
1. Capacit¢rs
a) Electrplytic? 65 (149)
b) Other|types® 90 (194)
2. Fuses
a) Class|G, J, L, T, and CC:
Tube 125 (257)
Ferrulg¢ or blade 110 (230)
b) Otherp 90 (194)
3. Relay, splenoid, and coils (except motors and transformers) wijth:
a) Class|105 insulation systems:
Thermocouple method 90 (194)
Resistance method 110 (230)
b) Class|120(E) insulation systems:
Thermocouple method 100 (212)
Resistance method 120 (248)
c) Class[130 insulation systems:
Thermocouple method 110 (230)
Resistnce method 130 (266)
d) Class|155(F) insulation systems:
Thermocouple method 130 (266)
Resistance method 140 (284)
4. Sealing compound d d
5. Transfolmers
a) Class|105vinsulation systems:
Thermoceuple method 90 (194)
Resistance method 100 (212)
b) Class 120(E) insulation systems:
Thermocouple method 100 (212)
Resistance method 120 (248)
c) Class 130 insulation systems:
Thermocouple method 110 (230)
Resistance method 120 (248)
d) Class 155(F) insulation systems:
Thermocouple method 130 (266)
Resistance method 140 (284)

C. CONDUCTORS

Table 51.1 Continued on Next Page
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Table 51.1 Continued

Materials and components °C (°F)
1. Rubber- or thermoplastic-insulated wires and cords® 60 (140)
2. Copper conductors
a) Tinned or bare strands having:
1. A diameter less than 0.015 inch (0.38 mm) 150 (302)
2. A diameter of 0.015 inch or more 200 (392)
b) Plated with nickel, gold, silver, or a combination of these 250 (482)
D. ELECTRICAL INSULATION — GENERAL
1. Fiber used as electrical insulation 90 (194)
2. Phenoli H toa toR
a) Lamirfated 125 (257)
b) Moldgd 150 (302)
3. Varnishgd-cloth insulation 85 (185)
E. SURFACHS SUBJECT TO CONTACT AND USER MAINTENANCE
1. Handled or knobs that are grasped for lifting, carrying, or holding
a) Metallic® 50 (122)
b) Nonmjetallic® 60 (140)
2. Handleq or knobs that are contacted but do not involve lifting, carrying or holding;
other surfacgs that are subject to contact and user maintenance
a) Metallic® 60 (140)
b) Nonmjetallic® 85 (185)
3. Surface$ other than a heating function surface and known to be hot due to
proximity to the heating function surface
a) Metallic® 70 (158)
b) Nonmjetallic® 95 (203)
F. OTHER
Any part wthin a field wiring compartment or terminatbox’ 60 (140)
Any point ¢f plywood sides or bottom, of simulated.installation? 50 (122)

a At a point dn the surface of a coil where the temperature is affected by an external source of heat, the tempgrature
measured byl means of a thermocouple may be*more than the temperature specified by:
1) 5°C (9°F) for Class 105 insulation systéms; and
2) 10°C (18°F) for Class 130 or Class\155 insulation systems.
b For an eledtrolytic capacitor thatlis physically integral with or attached to a motor, the maximum acceptable temperature
on insulating|material integral with)the capacitor enclosure shall be not more than 90°C (194°F).
¢ A component that has been\investigated and found to function without risk of fire or electric shock at a highe
temperature nay be used.at that temperature.
d Unless a thermosetting/material, the maximum temperature of the sealing compound shall be not more than [15°C (27°F)
below the softening*point of the compound as determined by the Standard Test Methods for Softening Point by Ring-and-
Ball Apparatys, ASTM E28, when corrected to a 25°C (77°F) ambient temperature.
€ A handle otkreb-rrade—ofamaterat-otherthanmetathatisolated-o ad R
(0.127 mm) or less is considered to be a nonmetallic part.
f Any point within a field wiring compartment or terminal box that attains a maximum temperature of more than 60°C
(140°F) but not more than 90°C (194°F) shall comply with the marking requirements specified in 71.15 and Table 71.1.
9 The ambient temperature under the tub shell shall not exceed 50°C (122°F) for cord-connected units. Units intended to
terminate permanent wiring systems shall not exceed the limits of the wiring in the field wiring compartment, tub shell or
piping and other water circulation fittings. The maximum limit for thermoplastic tub shells is considered to be 65.5°C
(150°F). The maximum limit for schedule 40 PVC piping is considered to be 60°C (140°F).

0.005 inch

51.6 In conducting a test to determine whether a unit complies with the temperature requirements, the
unit is to be enclosed in a box representing the minimum dimensions specified by the installation
instructions. Walls and floors are to be formed of black painted 3/8-inch (9.53-mm) thick sheets of
plywood.
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51.7 For a unit without a heater, the water in the bathtub shall be 40°C (104°F) at the start of the test,
and additional water shall be added as necessary to maintain this temperature within 3°C (5°F). For a unit
with a heater, the test shall be conducted as described in 54.1.

51.8 For a unit provided with a luminaire, the temperatures of the luminaire and the luminaire lens shall
be recorded with and without water in the unit.

51.9 The temperature test is to be continued until thermal equilibrium is attained, or 4 hours, whichever
comes first. Thermal equilibrium is considered to exist when 3 successive readings taken at intervals of
10 percent of the previously elapsed duration of the test, but not less than 5 minute intervals, indicate no
change.

51.10 Coil
change-of-re
thermocouple
the thermoco
thick and cor

winding temperaiures are to be measured by thermocouples or,b
bistance method. For a coil of an alternating-current motor, other than a univer:
is to be mounted on the integrally applied insulation on the conductor.sep any
Lple may be applied on the outer surface of a wrap that is not more than”1/32 i
sists of cotton, paper, or rayon.

y using the
sal motor, the

other motor,
nch (0.8 mm)

51.11 Temperatures, other than as noted in 51.10, are to be measured Hy_thermocouples
wires not larger than 24 AWG (0.21 mm?) and not smaller than 30 AWG(0:05 mm?). When tH

consisting of
ermocouples

are used in determining temperatures in electrical equipment, it is standard practice to use th
consisting of B0 AWG iron and constantan wire and a potentiometerdype instrument; and su
will be used| whenever referee temperature measurements’ by’ thermocouples are ne
thermocouplgs and related instruments are to be accurate and' calibrated. The thermocou
conform with [the requirements for Special Tolerances thernmjecouples as listed in the Toleraf
Values of EMF versus Temperature tables in the Standard Specification and Temperature-
Force (emf) Tables for Standardized Thermocouples,"ANSI/ASTM E230/E230M. The therm
to be waterpnoof if immersed in water during testing:

51.12 When
test, and the

using the resistance method, theywindings are to be at room temperature at th
temperature of a winding is t0_bée calculated using the formula:

r

R
T(k+t) -k

in which:

ermocouples
ch equipment
cessary. The
ple wire is to
nces on Initial
Electromotive
ocouples are

e start of the

T is the final temperature in °C;
R is the resistance of the coil in ohms at the end of the test;

r is the resistance of the coil in ohms at the beginning of the test;

k is 234.5 for copper and 225.0 for electrical conductor grade (EC) aluminum (values of the

constant for other conductors are to be determined); and

t is the temperature of the coil in °C at the time resistance r is being measured.
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52 Dielectric Voltage-Withstand Test
52.1 General

52.1.1 While at the maximum operating temperature reached during intended use, each unit shall be
subjected to the application of 60 hertz potentials as specified in Table 52.1. The test transformer shall
have a capacity of 500 volt-amperes or more and an output voltage that is essentially sinusoidal. The
applied potentials shall be increased gradually from zero to the required values and then maintained for
1 minute. The results are in compliance when there is no dielectric breakdown.

Table 52.1
Dielectric voltage-withstand potentials

al, volts

Live parts of
carrying met
Primary and

Secondary tr
metal?

Potential applied between Unit rating, volts Test potent

la primary or line voltage part and noncurrent- 250 or less 100
|

secondary transformer windings Any 250

bnsformer windings and noncurrent-carrying Any 1000 plus t

secondary

jvice the
lvoltage

2 See 52.2.1

for Class 2 circuits.

52.2 Class 2

52.2.1 The d
500 volts for

52.3 Printed

52.3.1 When
shall withstarj
between prin
malfunction @

52.3.2 To o
inoperative u
be relied upo
risk of the re
of the device

52.3.3 A con
servicing is td

circuits

ielectric voltage-withstand potential for parts of.epposite polarity in Class 2 cif
the test described in 52.1.1.

-wiring boards

electrical breakdown of a printed-wiring board results in a risk of electric sho
d 1000 volts plus twice the maximum peak circuit potential between printed wi
fed-wiring parts and other parts: The measurement is to take into considerat
f a regulating device or circuit or the possibility of a lead being disconnected.

ptain the maximum (voltage, any automatic voltage-regulating device is to
hless, upon investigation, it is determined that the automatic voltage-regulatin
h to reduce the-risk of a voltage increase. The investigation is to take into cons
julating device or the unit ceasing to function as intended and, if appropriate,
being disconnected.

nector-or comparable part that is likely to be disconnected during intended ope]
be both connected and disconnected during the test, so that the maximum vg

cuits shall be

ck, the board
ing parts and
on any likely

be rendered
g device can
ideration any
he possibility

ration or user
ltage may be

obtained.
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53 Switch Overload Test

53.1 Unless rated for the application, a switch that controls a motor shall be tested by interrupting the
locked rotor current of the motor 50 times at a rate of 10 cycles per minute. Exposed dead metal of the
motor shall be grounded through a 3-ampere plug fuse, and any single-pole, current-rupturing device shall
be located in the ungrounded supply conductor. The unit is to be connected to a supply of rated frequency
and maximum rated voltage. The results are in compliance when the grounding fuse does not open, and
the switch contacts do not cease to function as intended.

53.2 Unless rated for the application, a switch that controls a solenoid, a relay, or a similar device is to
be tested as described in 53.1 when connected to a supply of rated frequency at 110 percent of rated
voltage. The load on the device is to be the actual load controlled during intended use or an equivalent
load.

54 Water Tgmperature Tests

54.1 General
54.1.1 For aJl water temperature tests, a unit with a water heater is tolbe installed and| operated as
described in the Temperature Test, Section 51. The tub shall be filled to alevel 2 inches (51 mm) above

the highest j
operated unt
shall be cong

bt, with the jets in the horizontal position (when they @re adjustable). The
| maximum water temperatures have been obtained; o a maximum of 4 hou
ucted in an ambient temperature with the range ©f20°C — 30°C (68°F — 86°

unit shall be
rs. Operation
F). Units with
ocal ambient
a 25°C room

pvided, set to
Hjusted to the

temperature-fegulating or temperature-limiting controls with sensing that is affected by the

temperature pnder the tub shell shall have the maximum water temperatures corrected for

ambient.

54.1.2 For upits with heated air blowers, all water-temperature tests shall be conducted thoth with and
without the blower operating.

54.2 Normal operation

54.2.1 A unif shall be operated with all’controls in the circuit and the regulating control, if pr|

the highest sptting. Air injection controls shall be closed. Jets, when adjustable, shall be a

lowest flow sgtting. The unit shalkbe operated until maximum water temperatures have bee

a maximum

bf 4 hours. The test shall be conducted started with the water in the tub at 4

Results are i compliancetwhen:

n obtained, to
10°C (104°F).

a) The maximum water temperature at the suction fitting does not exceed 43°C (1

b) TI|1e water temperature at any inlet to the tub does not exceed 50°C (122°F); a

9°F);

c) The temperature-limiting control does not operate.

54.2.2 To determine compliance with the Exception to 40.1.1, the unit is to be operated as described in
the Temperature Test, Section 51, except with 40°C (104°F) water in the bathtub. The bathtub is to be
filled to a level 2 inches (51 mm) above the highest jet. The unit is to be operated until maximum water
temperatures have been obtained, to a maximum of 4 hours. Air intakes to the jets shall be closed. The
results are in compliance when, after the temperature stabilizes:

a) The maximum water temperature at the suction fitting does not exceed 43°C (109°F);

b) The water temperature at any inlet to the tub does not exceed 50°C (122°F); and
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¢) The temperature-limiting control does not operate.

54.2.3 Testing shall be conducted with any user controls set to achieve the maximum water temperatures

in the tub.

54.3 Abnormal operation

54.3.1 General

54.3.1.1 For the abnormal operation tests specified in 54.3.2.1 — 54.3.7.1, results are in compliance

when:

a) Thereis no damage to the heater, electrical components, wiring, water pipe, or

cond

Lit;

b) There is no fire;

c) There is no damage to thermal or electrical insulation; and

d) The temperature of the water entering the tub does not exceed 50°C (122°F).

54.3.2 Low

54.3.2.1 Au

yater tests

pit with a water heater, while at maximum intendéd operating temperature in ac

the Temperature Test, Section 51, shall be operated without the temperature-regulating

ultimate resu
a) B
b) B
c) At
The tests in

54322 If a

ts occur with no water in the tub and with.the water in the tub:
blow the heater enclosure;

blow the suction fitting(s); and

a level just before any pressure-sensitive controls activate.

@) — (¢) may be conducted in any convenient sequence.

unit is provided \with a temperature sensing device to provide dry-fire prote

control circui
the heater a
room temper
temperature
resulting tem
three thermo

ry to deactivate the water heater in the event of operation without water, thre
embly shall*be subjected to 50 cycles of operation without water. Each cycle
ture orlother temperature, with the concurrence of all concerned, and shall end
stabilize. Temperatures inside the heater enclosure shall be monitored to er

lectrical

rordance with
control until

ction or other
e samples of
shall begin at
when heater
sure that the
bration of the

eratdres do not exceed the thermal index of the material being used. The cal

the tolerance

specified in 41.2.5. If only one of the three thermostats is not within the specified tolerance, the test may
be repeated with three new thermostat samples. To be in compliance, all three additional thermostats
must be within the tolerance after the test.
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54.3.3 Interrupted power

54.3.3.1 A unit provided with a water heater shall be operated until maximum intended operating
temperatures are obtained, and the power supply is then to be interrupted. The temperature of the water
in the heater shall be monitored and, as the temperature reaches a maximum value, the power shall be
restored. For this test, all temperature controls shall be in operation.

54.3.4 Water flow interruption

54.3.4.1 When either a pump-motor protective device or a pump-motor circuit breaker or fuse can operate
without disconnecting power to the heater, the test in 54.3.3.1 shall be repeated with interruption of power

to the pump motor alone.

54.3.5 Temp)

54351 Au
shunted or th
the circuit thg

54.3.6 Block
54.3.6.1 A u
completely
pressure-sen
pressure-sen

54.3.7 Block

54371 A u
completely bl

55 Water E
55.1 Gener

55.1.1 A unif
siphoning. Th

a) The unit complies with the Dielectric Voltage-Withstand Test, Section 52; and

)

erature-regulating control failure

nit is to be operated as described in 54.1.1 — 54.2.1 with the temperature-regy
e heater otherwise wired so that the temperature-limiting controlywill be the g
t will limit the temperature of the water.

bd suction fitting

hit is to be operated as described in 54.1.1 — 54.24 with the suction fittin
locked, whichever results in maximum water¢{temperatures. For units p
sitive limit controls, the suction fitting shall bexblocked to just below the po
sitive limit control activates.

bd jet

hit is to be operated as described\in 54.1.1 — 54.2.1 with any adjustable je
ocked, whichever results in maximum water temperatures.

posure Test
|

, enclosed as intended, shall be subjected to splashing, flooding, seal damage
e results aretin compliance when, after each test:

b) Tllmere i5 no visible wetting of live parts or insulation used as the support surface

lating control
nly device in

g partially or
rovided with
nt where the

Is partially or

, and reverse

of live

parts.

55.1.2 In the tests specified in 55.2.1 and 55.3.1, the water is to have a resistivity of 300
ohm-centimeters.
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55.2 Splashing

55.2.1 A unit, installed as intended, shall be tested to simulate splashing by having 20 gallons (75.7 liters)
of water poured over any surface. The test is to be conducted with the unit operating and repeated with
the unit not operating.

55.3 Flooding
55.3.1 A unit with internal hose connections to pumps or other equipment shall be tested with any one

hose connection disconnected to simulate a fault or a loose connection. The test shall be repeated with
each connection opened in turn.

55.3.2 A purpip not previously so investigated shall be fesied to defermine the effect of dajnage to each
shaft seal. One of the following methods is to be used:

a) The pump is to be operated dry for 7 hours and then operated pumping,water for 1 hour; or
b) For pumps with seals that can be so treated, the seal face may bé.scored with @ triangular
file tq the depth of 1/16 inch (1.6 mm) in two locations and, after feassembly, the pump is to be
operated pumping water for 7 hours.
56 Availablg Current Test
56.1 The available current (isolated or ground-referenced) from a circuit that is accessible to[the occupant
or in contact|with circulating water shall not exceed the limits for a risk of electric shock as specified in

4.20 when mpeasured as described in 56.2 — 56.4.

56.2 The avgilable current is to be measured between any part accessible to the tub ogcupant or in
contact with {he tub water and:

a) Any other part accessible to the tub occupant;

b) The grounded supply conductor;

c) The supply equipment grounding conductor; and

d) Any two pointston a control accessible to the bathtub occupant. The outer layer|of a
memprane swifch shall not be relied upon for mitigation of the risk of electric shockl.

56.3 The mgasurements are to be made with the tub insulated from ground. Water in the {ub is to have
a resistivity of 300"ohm-centimeters. Current available from the tub water is to be measurefl to a copper
electrode pl i i i i i i i ich the water
circulates in the tub. The electrode is to be placed 1 inch (25.4 mm) from the inside wall of the tub directly
over each water discharge and water pick-up port, one at a time.

56.4 The measurements shall be taken by:
a) Using a milliammeter with an internal impedance not exceeding 500 ohms; or

b) Measuring the voltage drop across a non-inductive resistor not exceeding 500 ohms.
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57 Test for Leakage Current After Heating Element Failure

57.1 If provided with an electric water heater with a nonmetallic enclosure, a unit with a protective circuit
in lieu of current collectors or with current collectors as described in the Exception to 33.2 shall be tested
as described in 57.2 — 57.6. Test results are in compliance when the leakage current does not exceed 0.5
milliampere.

57.2 For this test, the unit is to be supplied through an isolating transformer of sufficient capacity to
maintain the required supply voltage. The ungrounded conductor(s) for the unit shall be connected to one
end of the secondary winding. The other end of the secondary winding is to be connected to:

a) The enclosure ground terminal;

b) TI|1e neutral conductor; and

¢) Ope side of the measuring circuit.
57.3 The hedting element is to be altered to meet the description in Figure 571 "so that 1 inch (25.4 mm)
of the heatin$ element conductor connected to each heater terminal is exposed to contact with the water
in the circulaling system. The water is to have a resistivity of 300 ohmscentimeters.
57.4 Measurgments are to be made under the conditions specifiedin Performance, Genergl, Section 47,
with the unifl insulated from ground. The connection of nonCurrent-carrying metal to tHe equipment
grounding tefminal is not to be disturbed, and any protective.devices are to remain in the cjrcuit.
57.5 The cufrent flow is to be measured, using a milliafameter with no more than 50 ohmg impedance,
to a copper Electrode plate having dimensions approximately twice the internal diameter| of the pipes
through whiclh the water circulates in the bathtub. The electrode is to be placed 1 inch (25.4 mm) from the
inside walls qf the bathtub directly over each water discharge and water pick-up port, one gt a time.

57.6 An investigation of the construction-of the unit is to be made to determine if the leakgge current is
limited by:

a) Drainage to groundedimetal;
b) Impedance of the water path between the heater and the bathtub;
c) Piotective devices in the circuit; or

d) A|combination of any of these factors.

The reliabilityofthesefeatures for the—anticipated-tife of theequipmentisto bedetermined.
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Figure 57.1
Altered element

A — Element shd

B — Element cor

58 Grounding Impedance Test

58.1 The im
metal part th
than 0.1 ohn
measured fro

S2002

ath length = 2 inches (50.8 mm)

ductor exposure length = 1 inch (25.4 mm)

edance between the point of connection of the equipment grounding means &
t is required to be grounded infaccordance with the requirements in 17.1 shal
n when measured with a digital onmmeter. For cord-connected units, the

m the grounding pin of the.cord attachment plug and any other metal part of t

Test

ind any other

be not more
mpedance is
ne unit.

speed and as
e attached to
. If agreeable
v meter shall
tion opening,

pcked, one at

a time, to attain the maximum flow rate. The maximum flow rate shall be used to rate the unit or, if
applicable, each opening. Filters are to be removed or bypassed during this test if the unit can operate in
this condition.
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60 Gaskets and Seals — Accelerated Aging Test

60.1 The test procedure for determining whether a component complies with the requirement in 34.1 is
based on the material of which it is composed, its size and shape, the mode of application in the
appliance, and other factors. As determined necessary, the test procedure is to include a visual inspection
for determination of cracks and deformation after artificial aging, and a comparison of hardness, tensile
strength, and elongation before and after artificial aging.

60.2 With reference to 34.1, a gasket or seal, when tested to compare its tensile strength, elongation, and
compression set before and after artificial aging, shall have values that are not less than the minimum
corresponding values specified in the Standard for Gaskets and Seals, UL 157. The maximum service
temperature specified in UL 157 corresponds to the temperature of the component during the

Temperature

60.3 A boot
at circumfere

61 Ozone O

61.1 The ozq
insulated roo
minutes prior|
in the Installg
height is to b
with ozone. T

61.2 The tub
recommende|

61.3 Ozone
mm) above t
located belo
examination,
sampling of 3

61.4 Ozone
30 — 45 seco
with an accu
exhaust from
is to maintair
and calibrate

Iest, Section 51.

shall comply with requirements for nonelastomeric material, and a diaphiragm
hce) shall comply with requirements for elastomeric material.

Ffgas Test

ne offgas test is to be conducted in a smoke-free, draft-freg,"non-ventilated, rel
M which is maintained at 50 percent relative humidity wHhile' at 20 — 30°C (68 -

tion Instructions for the bathtub. The length of the)room is to be 8 feet (2.4 m
e 8 feet (2.4 m). All interior surfaces are to bexcovered with a material that d
he door to the test room is to be sealed during-the test.

to be tested is to be located at one end 6f'the test room and filled with tap wat
[ by the manufacturer. A fresh water-sample is to be used for each test.

est probes are to be located ahove any inlet that admits ozone into the tub,
ne water surface and 6 inches from the side of the tub. One additional test p
v the ozone generator. When the tub inlets that admit ozone cannot be d
then the tub and the ozone generator are to be operated to maximize ozone
Il tub inlets is to be made the day prior to the ozone offgas test.

bffgas is to bemeasured using an ozone monitor that takes at least 1 measu
nds with a minimum range of 0.03 — 5.0 parts ozone per million parts air (PP
racy within.+5 percent. All test equipment is to be located outside the test

the manitor (the tested air sample) is to be plumbed back into the test room
the ‘airtight integrity of the test room. Prior to each test, the ozone monitor is
H.according to the monitor manufacturer’s instructions.

(compressed

btively airtight
- 86°F) for 30

to the start of the test. The test room is to be the smallest recommended width as specified

). The ceiling
pes not react

er to the level

b inches (152
robe is to be
etermined by
offgas and a

rement every
) increments
oom and the
All plumbing
to be purged

61.5 Ozone measurements are to be taken 5 minutes before the test and then continuously until 5
minutes after the test. During the test, the tub and the ozone generator are to be operated to maximize
ozone offgas. Operation is to continue until ozone measurements stabilize at all test probe locations.
Stabilization occurs when there is no increase in the average ozone level during 3 successive intervals of
not less than 10 percent of the previous elapsed test duration, except that the first interval is to be no less
than 120 minutes. Measurements are to continue for 5 minutes after the ozone generator is turned off. An
extrapolated 8-hour average of the ozone concentration is to be calculated from the measurements taken
with the ozone generator operating. The average ozone level measured during the 5 minutes before the
test was started (background) is to be subtracted from the results.
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61.6 Ozone measurements made during the test specified in 61.5 shall not exceed the limits specified in
46.2 and 46.3.

61.7 Ozone measurements made during the 5 minutes after the test shall not exceed the transitory offgas

limits specified in 46.3.

62 Abnormal Operation Tests

62.1 Water back flow

62.1.1 As specified in 31.1, interrupting the operation of a blower or a fan shall not result in water
contacting any live part or electrical insulation. The test is to be conducted:

a) B
b) B
If water does|
a determinati

the high poin

62.1.2 If a b
aerated wate

the unit operating at maximum water flow, the water flow shallbe obstructed at all outlets s

for 1 minute
insulation. Th

62.2 Electrofytic capacitor

62.2.1 Three
manner and
overvoltage t
does not igni

62.3 Rotating parts test

62.3.1 A uni
application of
any condition

interrupting power to the blower with the water circulating pump operating; a
interrupting power simultaneously to the blower, pump, heater, and/ether cor

not flow into the air lines due to the air lines being routed to a point above th
pn shall be made that displacement of water in the bathtub«will not result in {
in the air line.

lower introduces air directly into the water-circulating pipes, interference wit
[ into the bathtub shall not result in water contacting any live part or electrical in

The results are in compliance when water.;does not contact any live par
is determination is to be made with the bloWer operating and again with it not

samples of the capacitor described in Exception No. 2 to 36.1, mounted in
with cotton placed around-gpénings in the enclosure, are each to be suk
b cause the capacitor to ¢ease to function. The results are in compliance wh
e during the test.

nd
nponents.

e water level,
vater passing

h the flow of
sulation. With
multaneously
or electrical
operating.

the intended
jected to an
en the cotton

using a series motor is to be operated for 1 minute at the no-load speed fesulting from

1.3 times xated voltage. A unit in which the rotating load may be varied is to
of load.

be tested for
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62.4 Transformer test

62.4.1 As specified in 37.2, each of three transformer samples is to be placed on a tissue-paper covered
softwood surface and then covered with a layer of cheesecloth. A three-ampere cartridge fuse is to be
connected in series from the core and the shield, when applicable, of each transformer to ground. With all
secondaries short-circuited, each transformer is to be energized as specified in 47.1 for 7 hours or until
ultimate results occur. The transformer is to be protected by a branch circuit type overcurrent device as
specified in 49.1. Overcurrent protection, when provided in the transformer circuit of the bathtub, is to be

wired to the t

est transformers. Results are in compliance when:

a) The ground fuse remains intact;

b) E
minu

c) There is no ignition of the cheesecloth or tissue paper.

62.5 Dry-firg control operation

62.5.1 When

control circuifry to deactivate the water heater in the event of operation” without water, thre

the heater ag

at room temperature or other temperature, with the concurrencevof all concerned, and sh

heater tempsg
that the resul
of the three tH
specified in 4
may be reped
must be with

63 Tests for

63.1 Hydrostatic pressure test

63.1.1 Two {
water to exc

hch transformer withstands the Dielectric Voltage-Withstand Test, Section 52,
e; and

a unit is provided with a temperature-sensing device to provide dry-fire prote
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63.2 Reverse hydrostatic pressure test

63.2.1 Three samples of the check valve shall be subjected to a reverse hydrostatic pressure test. The
results are in compliance when, in 1 hour, over the range of water pressures given in 31.2, the valves do
not leak sufficient water to wet a piece of absorbent paper placed beneath the valve assembly with the
valve oriented with the blower side directed vertically downward.

63.3 Check valves

63.3.1 Three samples of the check valve shall be subjected to the reverse hydrostatic pressure test in
63.2.1 both before and after endurance cycling. The samples shall be cycled 6000 times prior to the
second reverse hydrostatic pressure test. The pressure used for the endurance cycling shall be such that
the cycling cduses the most deferiorafion 1o the seals used, not to exceed the maximum working pressure
of the unit.

63.3.2 Threg samples of the check valve shall be subjected to the reverse hydrostatic pr¢ssure test in
63.2.1 both hefore and after endurance cycling. Prior to the first reverse hydrostatic presgure test, the
samples shall be subjected to seven hours of aging in a circulating air oven maintained at T0°C (158°F).
The sample ghall be removed and allowed to cool to room temperature prierto the endurance cycling. The
endurance cycling shall be as specified in 63.3.1.

64 Metallic Coating Thickness Test
64.1 In accofdance with 12.7, the thickness of a zinc or cadmium coating shall be determingd as follows:

a) Alsolution is to be made from distilled water.eontaining 200 grams per liter of Aerican
Chemical Society (ACS) reagent grade chromic acid, CrO3, and 50 grams per liter pf ACS
reaggnt grade concentrated sulfuric acid, HsSO,. The latter is equivalent to 27 millijiters per liter
of copcentrated sulfuric acid, specific gravity 1.84, containing 96 percent H ,SO,.

b) The test solution is to be contained in a glass vessel such as a separatory funngl with the
outlef equipped with a stopcock-and a capillary tube of approximately 0.025 inch (0.635 mm)
bore and 5.5 inches (139.7 mm) long. The lower end of the capillary tube is fo be
tapered to form a tip, thewdrops from which are about 0.05 milliliter each. A small glass tube is
inserted in the top, of the funnel through a rubber stopper and its position is t¢ be adjusted
so thpt, when the stopcock is open, the rate of dropping is 100 £5 drops per minutg. If desired,
an adlditional stopcock may be used in place of the glass tube to control the rate ofl dropping.

c) The sample and the test solution are to be between 21°C (70°F) and 32°C (90°F).

d) Eaehysample is to be cleaned thoroughly before testing. All grease, lacquer, paipt, and other
non i i : are then to
be rinsed thoroughly in water and dried with clean cheesecloth. Care should be exercised to
avoid contacting the cleaned surface with the hands or any foreign material.

e) The sample is to be inclined 45 degrees to the horizontal and supported from 0.7 to 1 inch
(17.8 to 25.4 mm) below the orifice, so that the drops of solution strike the point to be tested
and run off quickly.

f) The stopcock is to be opened and the time in seconds is to be measured with a stop watch
until the dropping solution dissolves off the protective metallic coating, exposing the base metal.
The end point is the first appearance of the base metal, recognizable by the change in color.
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g) Each sample is to be tested at three or more points, excluding cut, stenciled, and threaded
surfaces, on the inside surface, and at an equal number of points on the outside surface, at
places where the metallic coating is expected to be the thinnest. On enclosures made from
precoated sheets, the external corners that are subject to the greatest deformation may have
thin coatings.

h) The thickness of the coating is determined by selecting from Table 64.1 the thickness factor
for the temperature at which the test was conducted and multiplying the value by the time in
seconds that was required to expose base metal.

Table 64.1
Thickness factors
Temperature, Thickness factors, 0.00001 inch (0.0003 mm) per second
°C (°F) Cadmium platings Zinc plgtings
1A (70) 1.331 0.990
nz (71) 1.340 0.990
422 (72) 1.352 1.040
42.8 (73) 1.362 1.010
43.3 (74) 1.372 1.015
33.9 (75) 1.383 1.045
4.4 (76) 1,395 1.033
35.0 (77) 1:405 1.042
35.6 (78) 1.416 1.0940
46.1 (79) 1.427 1.040
46.7 (80) 1.438 1.070
47.2 (81) 1.450 1.040
47.8 (82) 1.460 1.045
48.3 (83) 1.470 1.095
8.9 (84) 1.480 1.140
394 (85) 1.490 1.110
30.0 (86) 1.501 1.140
30.6 (87) 1.513 1.130
311 (88) 1.524 1.141
31.7 (89) 1.534 1.190
32.2 (90) 1.546 1.140
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65 Strain Relief Test

65.1 A strain-relief device shall withstand, without damage to the cord or conductors and without
displacement, a direct pull of 35 pounds (156 N) applied to the cord for 1 minute. Supply connections

within the equipment are to be disconnected from terminals or splices during the test.

66 Leakage

Current Test

66.1 A cord- and plug-connected unit shall be subjected to a leakage current test in accordance with 66.2.

The results a

re in compliance when the leakage current does not exceed:

a) 0.5 milliampere to an accessible metal part or to metal foil in contact with an outer enclosure

of ing

b) 3,
the s

c) 0.
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cordance with Performance, General, Section 47, The measurement is to be 1
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66.5 If a ma
current is to

surface. Whe
surface. The

d to be exposed surfaces unless guarded by an enclosure considered to redy
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htacted by one(orboth hands of a person at the same time.

erial othef)than metal is used for the bathtub shell or part of the bathtub shel
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re the-surface is less than 10 by 20 centimeters, the metal foil is to be the sanj
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The water is

0 hrave a resistivity of- 300 ohm-centimeters. Measurements fromthewaterar

to be made

with a copper electrode plate having dimensions approximately twice the internal diameter of the pipe
through which the water circulates. The electrode is to be placed 1 inch (25.4 mm) from the inside walls
of the bathtub directly over each water discharge and water pick-up port, one at a time.
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66.6 The measurement circuit for leakage current is to be as shown in Figure 66.1. The ideal instrument
is defined in (a) — (c). The meter that is actually used for a measurement need only indicate the same
numerical value for a particular measurement as would the defined instrument. The meter used is not

required to have all the attributes of the defined instrument.

a) The meter is to have an input impedance as indicated in 66.2.

b) The meter is to 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 kilohertz, the measurement circuitry is to have a
frequency response (ratio of indicated to actual value of current) equal to the ratio of the

impeflance of a 500-ohm resistor shunted by a 0.45 microfarad capacitor 10 500 0fms. At an
indication of 0.5 milliampere or 3.5 milliamperes, the measurement is to have an_error of no

more| than 5 percent at 60 hertz.

Figure 66.1
Leakage current measurement circujts

PRODUCT

T

METER

120V

4

INSULATING

GROUNDED SUPPLY CONDUCTOR B
LC100

Product intended for connection to a 120-volt, grounded-neutral power supply.

TABLE
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_T__<: S2 PRODUCT METER

120v ]
o 2 CHEEp=
GR
S1 } ; INSULATING
— TABLE

120V |_
—~} —
GROUNDED SUPPLY CONDUCTOR B

LC200

Two-polf, 240-volt product connected to a 120-/240-volt, 3-wire, grounded-neutral power supply for test pprposes.

PRODUCT METER

3
120V

240V <— S

120V
-

& & !

1]
J q INSULATING
TABLE

Vo
ANN

GROUNBED SUPPLY CONDUCTOR B
LC300

Product intended for connection to a 120-/240-volt, 3-wire, grounded-neutral power supply.

A — Probe with a shielded lead.

B — Separated and used as a clip when measuring current from one part of a product to another.
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66.7 A sample of the unit is to be tested for leakage current in the as-received condition without prior
energization, and under conditions of maximum normal operating temperatures. Each test is started with
all switches closed and with the grounding conductor open. The supply voltage is to be adjusted to rated

voltage. The

test sequence, with reference to Figure 66.1, is to be as follows:

a) With switch S1 opened, the unit is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2 and with the unit switching devices in all
intended operating positions.

b) Switch S1 is then to be closed, energizing the unit, and within a period of five seconds the
leakage current is to be measured using both positions of switch S2 and with the switching
devices in all their intended operating positions.

C) Le
temp

66.8 The cor
for other test

Exception:
the purpose

67 Tests for

67.1 When i
the applicabls

68 Direct PI

68.1 Except
in this standa

68.2 The Te

Exception:
run with the

akage current is to be monitored until thermal stabilization is reached as in_ th
rature test.

hplete leakage current test program described in 66.7 is to be conducted witho

N

D .

With the concurrence of those concerned, the leakage current tests may be |
bf conducting other nondestructive tests.

Field-Installed Heaters

hstalled in the intended hydromassage bathttib(s), a field-installed heater sha
e performance requirements in Section 47,£766.

Lg-In Controls

s noted below, direct plug-in controls shall meet all the Performance requirem
rd.
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rontroller installéd-in a simulated bathtub installation.

68.3 Direct

lug-in captrols shall comply with the Direct Plug-In Blade Secureness Tes

Plug-In Secufity of Jhput Contacts Test, the Impact on Direct Plug-In Units Test , the Rod

Direct Plug-I
Standard for

Units;Test, and the Resistance to Crushing on Direct Plug-In Units Test as sj
lass 2 Power Units, UL 1310.

(%)

It interruption

hterrupted for

| comply with

bnts specified

bd from being

, the Direct
Pressure on
ecified in the

68.4 Direct plug-in controls with integral output cords per 45.7 shall comply with the Strain Relief and

Push-Back R

elief Tests as specified in the Standard for Class 2 Power Units, UL 1310.
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MANUFACTURING AND PRODUCTION-LINE TEST
69 Dielectric Voltage-Withstand Test

69.1 Each unit shall withstand without electrical breakdown, as a routine production-line test, the
application of a potential at a frequency within the range of 40 — 70 hertz:

a) Between the primary wiring, including connected components, and accessible dead metal
parts that are likely to become energized; and

b) Between primary wiring and accessible low-voltage (30 volts AC or less) metal parts,
including terminals.

69.2 For a upit with a motor rated 1/2 horsepower or less, the potential shall be either 1001) volts AC for
60 seconds gr 1200 volts AC for 1 second. For a unit with a motor rated more than-1/2 hofsepower, the
potential shall be either:

a) 1000 + 2V for 60 seconds; or
b) 1200 + 2.4V for 1 second,

where V is tHe maximum marked voltage but not less than 120 yvolts if the marked voltage|is within 105
— 120 volts ahd not less than 240 volts if the marked voltage ig within 210 — 240 volts.

69.3 The unit may be in a heated or unheated condition forthe test.

69.4 The test shall be conducted when the unit is complete (fully assembled). It is not intended that the
unit be unwirpd, modified, or disassembled for the;test.

69.5 The test equipment shalliinclude a transformer having an essentially sinusoidal outpuf, a means of
test potential, an audible or visual indicator of electrical breakdown, and either a
manually-resgt devicedo-restore the equipment after electrical breakdown or an automati¢ feature that
rejects any uphacceptable unit.

69.6 If the optput-of the test-equipment transformer is less than 500 volt-amperes, the eq
include a vol i freut 1gie]] fatai

uipment shall

69.7 If the output of the test-equipment transformer is 500 volt-amperes or more, the test potential may
be indicated by:

a) A voltmeter in the primary circuit or in a tertiary-winding circuit;

b) A selector switch marked to indicate the test potential; or
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c¢) In the case of equipment having a single test-potential output, a marking in a readily visible
location to indicate the test potential. When a marking is used without an indicating voltmeter,
the equipment shall include a positive means, such as an indicator lamp, to indicate that the
manually-reset switch has been reset following a dielectric breakdown.

69.8 During the test, the primary switch is to be in the on position, both sides of the primary circuit of the
unit are to be connected together and to one terminal of the test equipment, and the second test
equipment terminal is to be connected to accessible dead metal. All switches, relays, and controls are to
be activated such that all circuits are tested.

RATINGS

70 General
70.1 A hydr¢gmassage bathtub shall be rated to indicate the voltage, amperagefrequency, and the
number of wifes required in the power supply circuit. The number of phases shall bg,included in the rating
if the unit is|for use on a polyphase circuit. A unit that is shipped from thesfactory with|provision for
connection td two sources of supply or has provision for field installation of an~option on a spcond source
shall be prov|ded with an electrical rating for both sources.

Exception: The rating is not required to include the number of wires for'a unit intended for connection to
a nominal 120-volt, 60-hertz source of supply.

MARKINGS
71 General
71.1 A unit ghall be legibly and permanently marked*with:
a) The manufacturer's name, trade name, or trademark;
b) The date or other dating petiod of manufacture not exceeding any three conseclitive months;
c) Aldistinctive catalog ormodel number; and
d) Tihe electrical ratings as described in Ratings, General, Section 70.
The marking [shall be Io¢ated so as to be visible after installation.

Exception Nq. 1; The manufacturer’s identification is not prohibited from being in a traceabfe code when
the unit is idéntified by the brand or trademark owned by a private labéeler.

Exception No. 2: The date of manufacture is not prohibited from being abbreviated, or in a
nationally-accepted conventional code, or in a code affirmed by the manufacturer.

71.2 The repetition time cycle of a date code shall be no less than 10 years. The date code shall not
require reference to the manufacturer’s records to determine when the equipment was manufactured.
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71.3 A marking that is required to be legible and permanent shall be in letters at least 1/8 inch (3.2 mm)
high and shall be molded, die-stamped, paint-stenciled, stamped or etched on metal, or indelibly stamped
on pressure sensitive labels secured by adhesive. Pressure sensitive labels secured by adhesive shall
comply with the applicable portions of the Standard for Marking and Labeling Systems, UL 969.

Exception: The markings specified in 71.7, 71.10, and 71.12 are not prohibited from being provided as
cord tags that are formed as described, and comply with the requirements, in Cord Tags, Section 72, and
are:

a) Permanently affixed to the power-supply cord;

b) Located not more than 6 inches (152.4 mm) from the pump housing;

¢) Made of substantial material such as cloth, plastic, or the equivalent that providls the
requiyed mechanical strength and prevents easy removal; and

d) Slzed so that the required markings are legible, and all exposed surfaces have a clear
plastic overlay, or the equivalent, to protect the markings.

71.4 The tags described in the Exception to 71.3 shall be in either of the-following forms:

a) Alflag-type tag having a hole to permit securement to-thé power-supply cord by |a plastic
strip pr equivalent means. The strap shall not be remoyable without cutting.

b) Alflag-type tag with an adhesive back. The tagxshall be wrapped tightly once arpund and
shall|adhere to the power-supply cord. The endscoef the tag shall adhere to each other and
projeft as a flag. The required markings shall*be positioned on the projecting flag portion of the
tag.

71.5 All markings specified as being “visible after installation” shall be visible from the service access.
See 79.5.

71.6 When g unit is manufactured at_more than one factory, each finished unit shall havg a distinctive
marking, whi¢ch may be in code, by which it can be identified as the product of a particular factory.

71.7 Each unit shall be plainly marked with the following or the equivalent: “Connect only tq a circuit that
is protected By a ground-fault circuit-interrupter (GFCI).”

71.8 A wiring diagram)shall be attached to the unit unless field-wiring connections are obvipus.

71.9 A paper sticKer glued or shellacked or both to an accessible cover is considered to be attached to
the unit in accordance withthe Tequirermentim71:8:

71.10 A unit intended to be protected by a branch circuit fuse less than the maximum rating of the branch
circuit fuse to which the unit may be connected shall be marked to indicate the maximum current rating
of the branch circuit fuse for which the unit has been investigated and determined to be acceptable.
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71.11 The following marking or the equivalent, as applicable, shall appear in the field wiring compartment
next to the supply conductor terminals of a unit intended for permanent electrical connection: “Use copper
conductors only,” “Use aluminum conductors only,” or “Use aluminum or copper conductors.” This
marking shall be independent of any marking on the terminal connectors, and it shall be visible during and
after installation of the unit. This marking does not apply to terminals intended for the connection of
grounding or bonding conductors.

71.12 A unit as specified in 49.1 that will not start and operate as intended when connected to a circuit
protected by an ordinary (non-time-delay) fuse shall be plainly and permanently marked with the following
or the equivalent: “Use only time-delay fuses.”

71.13 Each connector intended for an optional accessory shall be marked to identify the intended
accessory.

71.14 If mor
marked wher
the word "CA
switches are
disconnect s

unit shall be
the unit with
| disconnect
he number of

b than one disconnect switch is required to disconnect all power to a unit) the
B readily visible to service personnel prior to disconnecting the mainupply fo
AUTION” and the following or the equivalent: “Risk of Electric She¢k — |
required to de-energize the unit before servicing.” The blank is'filled in with t
vitches needed to de-energize the unit, two or three.

bnnected unit

71.15 If any
attains a tem
permanently
basis of 60°
accordance \
where the su

point within a terminal box or field wiring compartment)of a permanently c
berature exceeding 60°C (140°F) during the Temperatdre Test, Section 51, the
marked with the following or the equivalent: “For supply connection, use wires

vith the values specified in Table 71.1. This statement shall be located at or 1
bply connections are to be made, and shall.bé clearly visible both during and aft

unit shall be
sized on the

C ampacity and rated minimum °C ( °F).” The temperature valug¢ shall be in

ear the point
er installation

of the unit.
Table 71.1
Terminal box marking
MaximuT‘temperature attained in terminal box or Temperature marking,
commpartment during temperature’test,
°C (°F) °C (°F|

61|-75 (142 - 167) 75 (167)

76(- 90 (169 — 194) 90 (194)
71.16 A douple-insulated component shall be plainly and permanently marked with the words “Double

Insulated” or
shock use on

“Double’Insulation” and “CAUTION — For continued protection against pos
ly identical replacement parts when servicing.” These markings shall be locate
bible after installation.

are clearly vi

bsible electric
d so that they

71.17 The double-insulation symbol — a square within a square — may be used in addition to, but not in
place of, the words “Double Insulated” or “Double Insulation.”

71.18 Each unit shall be plainly and permanently marked to identify the factory-installed components of
the unit. These components include pumps, controls, heaters, luminaires, and supply cords. This marking
shall be visible from the recommended access specified in the installation instructions.
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71.19 Hydromassage bathtubs not factory-configured for a field-installed heater shall be plainly and
permanently marked “Not Suitable for Field-Installed Heater”. This marking shall be visible from the
recommended access specified in the installation instructions.

72 Cord Tags

72.1 Atag used for the cautionary markings described in the Exception to 71.3 and 71.4 shall comply with
the requirements:

a) In 72.2 — 72.5; and

b) For permanence and legibility in the Standard for Marking and Labeling Systems, UL 969.

72.2 Three gs-received samples and six samples of the tag that have been subjected to thl conditioning
specified in 7R.4, three for each conditioning, shall be subjected to the test describedinz2.5] After testing,
the samples shall comply with the following requirements:

a) The tag shall not tear for more than 1/16 inch (1.6 mm) at any point;
b) The tag shall not separate from the power-supply cord;

c) The tag shall not slip or move along the length of the power-supply cord more than 1/2 inch
(12.7) mm);

d) TIere shall be no permanent shrinkage, deformation, cracking, or any other condition that
will rénder the marking on the tag illegible; and

e) Operlamination shall remain in place and hot be torn or otherwise damaged. The printing
shall|remain legible.

72.3 Each sample is to consist of a length of power-supply cord. The tag is to be gffixed to the
power-supply cord in the intended manner. When tags are applied by an adhesive, te$ts are to be
conducted ng sooner than 24 hours after application of the tag.

72.4 The conpditioning required-by* 72.2 is to consist of the following:

a) The samples_ dre-to be conditioned for 24 hours in an air-circulating oven maintdined at a
unifofm temperature of 87.0 £1.0°C (188.6 +1.8°F). Following removal from the ovgn, the
samples arelto remain at a temperature of 23.0 £2.0°C (73.4 £3.6°F) and a relativgd humidity of
50 +% percent for 30 minutes before testing.

b) Thesamptesare tobe comditionedfor 72 oursima humidity of 85 =5 percentat 32.0
+2.0°C (89.6 £3.6°F). The samples are to be tested within 1 minute after the conditioning.

72.5 The power-supply cord, with the attachment plug pointing up, is to be held tautly in a vertical plane.
A force of 5 pounds (22.3 N) is to be applied to the uppermost corner of the tag farthest from the
power-supply cord, within 1/4 inch (6.4 mm) of the vertical edge of the tag. The force is to be applied
vertically downward in a direction parallel to the major axis of the cord and maintained for 1 minute.
Results shall comply with the requirements in 72.2.
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73 Hydromassage Bathtubs Configured for Field-Installed Heaters

73.1 The requirements in 73.2 — 73.4 are to be used in conjunction with Markings, General, Section 71.
The requirements in 73.2 — 73.4 supersede corresponding requirements in Section 71.

73.2 A hydromassage bathtub configured for a heater intended for field installation shall be legibly and
permanently marked with: “Suitable for Field-Installed Heater Accessory” and “Use Only Field-Installed
Heaters Marked for Use With This Bathtub”. This marking shall be visible after installation. The marking
is not prohibited from additionally specifying the model number(s) of suitable heaters. A field-installed
heater utilizing a proprietary fitting shall not be prohibited from referencing a specific factory-installed fitting
instead of bathtub.

73.3 A hydr
separate sou
”Risk of Elec
before servic

73.4 The ele
shall indicate

74 Field-Ins

74.1 The red
and Cord Ta
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electfic shock, and/or injury to-pérsons, install only in the hydromassage bathtub sp
the cpmpatibility sheet packaged with this heater”. The marking shall be legibly and
permgnently marked on the heater (see 71.3). The compatibility sheet shall detail t
numbers of the hydromassage bathtubs that are intended to accept the heater. Thg
not pfohibited from additionally including the following or equivalent wording: “For t
of compatible hydtemassage bathtubs, contact _____”, where the blank contains the
manyfacturers’hame, telephone and/or fax number(s) and/or email address, and/o
web page address(es). The marking containing the list of compatible hydromassags
shall|be pravided either on or in the heater shipping carton, and is not prohibited fr
provifled/displayed on the heater.

he model
marking is
ne latest list

internet
b bathtubs
bm being

b) The heater intended for field installation, and the carton in which the heater is contained,
shall be marked with the word “"CAUTION” and the following (or equivalent wording): “To
reduce the risk of fire, electric shock, and/or injury to persons, install only in the following
hydromassage bathtub model(s): ____ manufactured by ____.”
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c) A heater intended for field installation in a bathtub that is provided with proprietary factory-
installed fittings intended to accept the heater shall be marked with the word “"CAUTION” and
the following or equivalent wording: “To reduce the risk of fire, electric shock, and/or injury to

persons, install only in the hydromassage bathtub factory-configured with fitting model:

The factory-installed fitting shall be marked with the corresponding model number.

The marking

shall be legible and permanent (see 71.3).

”

74.3 A heater intended for field installation shall be provided with the specified instructions pertaining to

a risk of fire,

electric shock, and/or injury to persons in accordance with 77.3.

74.4 A heater intended for field installation shall be provided with operating instructions in accordance

with 78.1 — 7B.5.

74.5 Installafon instructions shall be packed with a heater intended for field installationjand

sufficient info
75 Direct PI

75.1 Direct
manner with

rmation to enable the heater to be installed in the hydromassage bathtub as ir
Lg-In Controls

lug-in controllers shall be plainly marked where visible after-being installed in
the word “"CAUTION” and the following or equivalent: “Bor use only for con

shall provide
tended.

the intended
rolling i

where the blank is filled in with the intended load. The word “CAMTION” shall be in minilmum 1/8-inch

(3.2-mm) hig
letters.

75.2 Direct

h letters and the remainder of the marking shall¢béevin minimum 1/16-inch (1

lug-in controllers shall be marked — on th&’controller, a marking tag, an insf

packed with the controller, or the installation instructions of the bathtub — with the word “C

the following

a) "1
remo
pins

b) “U

Iz

N

q

J

c)

mounting instructions or the equivalent:

o reduce the risk of electric shock - Disconnect power to the receptacle befor
ving the controller. When removing the receptacle cover screw, cover may fall
Dr receptacle may become-displaced”;

se only with duplex«teceptacle having center screw”; and

ecure controller in“place by receptacle cover screw”.

.6-mm ) high

ruction sheet
AUTION” and

b installing or
across plug
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INSTRUCTIONS

76 General

76.1 Each unit shall be provided with legible installation, operating, and user-maintenance instructions,
and instructions pertaining to a risk of fire, electric shock, or injury to persons associated with the use of

the unit.

76.2 Installation and operating instructions shall be provided for each accessory provided with the unit.

76.3 The instructions described in 76.1 shall be:

a) In[separate manuals; or
b) Cpmbined in one or more manuals provided the instructions pertaining toya.risk [of fire,
electric shock, or injury to persons are separated in format and emphasizéd to distinguish them
from fthe remainder of the text.

76.3.1 The following instructions shall be provided as printed material:
a) The instructions pertaining to a risk of fire, electric shock, Qb injury to persons a$ required by
Sectipn 77; and
b) A[minimum set of installation and operating instructions, such as a quick start gpide, that

includles the required warning instructions required<by Sections 78 and 79.

76.3.2 All ot
website, flas
warning sta
instructions.

76.3.3 The
how to obtair]

76.4 An illus
written instru

76.5 The hei
follows:

a) U

ler instructions may be provided in electronic read-only media format only, su

drive or CD-ROM. If any electronic;media instructions are provided, the ins
ments required by Section 76.1\shall also be included within the elec

rinted instructions materidlréferenced in Section 76.3 shall contain detailed i
a printed copy of the material contained in electronic format.

ration may be usediwith a required instruction to clarify the intent but shall nq
ction.

ppercase letters shall be not less than 1/12 inch (2.1 mm) high;

b) Lowercase letters shall be not less than 1/16 inch (1.6 mm) high; and

ch as a DVD,
tructions and
tronic media

hstructions of

t replace the

ght of thelJettering in the text and illustrations of the important safety instructions shall be as

c) The phrases "IMPORTANT SAFETY INSTRUCTIONS,” "/READ AND FOLLOW ALL
INSTRUCTIONS,” and “SAVE THESE INSTRUCTIONS” shall be in letters not less than 3/16

inch

(4.8 mm) high.
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76.6 The following items shall be entirely in uppercase letters or shall be emphasized to distinguish them
from the rest of the text:

a) The headings for the installation, operating, and user-maintenance instructions;

b) The heading for the instructions pertaining to a risk of fire, electric shock, or injury to
persons; and

c) The opening and closing statements of the instructions specified in 77.3 — “IMPORTANT
SAFETY INSTRUCTIONS” and “SAVE THESE INSTRUCTIONS,” or the equivalent.

76.7 Unless otherwise indicated, the text of the instructions in 77.1 and 77.3 shall be in the words

specified or
"WARNING”

words that are equivalent, clear, and understandable. No subsiitute shall
or "DANGER.”

be used for
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77 Instructions Pertaining to a Risk of Fire, Electric Shock, or Injury to Persons

77.1 Instructions pertaining to a risk of fire, electric shock, or injury to persons shall warn the user of
reasonably foreseeable risks and state the precautions that shall be taken to reduce such risks.

77.2 The items in the list in 77.3 may be numbered and other instructions pertaining to a risk of fire,
electric shock, or injury to persons that the manufacturer believes are needed may be included.

77.3 The instructions pertaining to a risk of fire, electric shock, or injury to persons shall include those
items in the following list that are applicable to the unit. The statement “INSTRUCTIONS PERTAINING
TO A RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TO PERSONS” or the equivalent shall precede
the list, and the statement "SAVE THESE INSTRUCTIONS” or the equivalent shall either precede or
follow the lisf. The word "WARNING” shall be enlirely in uppercase lefters or shall be,emphasized to
distinguish it from the remainder of the text. Wording in parentheses is explanatory.

INSTRUCTIQNS PERTAINING TO A RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TD PERSONS

WARNING — When using this unit, basic precautions should always be followed, influding the
following:

1. READ AND FOLLOW ALL INSTRUCTIONS.

2. DANGER: To reduce the risk of injury, do.not permit children to use this|unit unless
they are closely supervised at all times.

3. Use this unit only for its intended usé-as described in this manual. Do ngt use
attachments not recommended by the manufacturer.

4. Never drop or insert any obje¢t into any opening.
5. Do not operate this unitwithout the guard over the suction fitting.

6. The unit must be connected only to a supply circuit that is protected by a ground-
fault circuit-intercupter (GFCI). Such a GFCI should be provided by the installer and
should be tested on a routine basis. To test the GFCI, push the test button| The GFCI
should interrupt power. Push the reset button. Power should be restored. If|the GFCI
fails to Operate in this manner, the GFCI is defective. If the GFCI interrupts|power to the
bathtubiwithout the test button being pushed, a ground current is flowing, ipdicating the
passibility of an electric shock. Do not use this hydromassage bathtub. Dis¢onnect the
hydromassage bathtub and have the problem corrected by a qualified service
representative before using.

7. (For permanently connected units) A green-colored terminal (or a wire connector
marked “G,” “GR,” “Ground,” or “Grounding”) is provided within the terminal
compartment. To reduce the risk of electric shock, connect this terminal or connector to
the grounding terminal of your electric service or supply panel with a conductor
equivalent in size to the circuit conductors supplying this equipment.

8. SAVE THESE INSTRUCTIONS.
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