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INTRODUCTION
1 Scope

1.1 These requirements cover unitary ice cream makers intended for commercial (not household) use
and designed for connection to alternating current circuits rated not more than 600 V. For the purposes of
this standard, ice cream makers include equipment for preparing products such as hard ice cream, soft
serve ice cream, milk shakes, and sherbets and may include means for dispensing the product directly into
containers.

NOTE: Household ice cream makers, which could include those used in the following environments are covered by UL 60335-2-24:

a) Staff Itb: i arcas il 1 D; TUPS, ufﬁucc, al IL.JI Ut: 1T WUl :’\II Iy Tl IV;I UTiet Itb,
b) Use Ry clients in hotels, motels, bed/breakfast, and other residential environments; and

c) In catpring and similar non-retail applications.

1.2 Ice cream makers covered by these requirements employ sealed (hermetic type) motor compressors
and air-coolefl or water-cooled condensers, and may also employ flammable refrigerant as specified in
Supplement §B.

1.3 These ide cream makers are intended to be installed in ace6rdance with the National Ellectrical Code,
NFPA 70, and the Safety Standard for Refrigeration Systems, ASHRAE 15.

2 General
2.1 Terminglogy

211 The tgrm “ice cream maker” refers to‘any equipment covered by this standard unlgss specifically
noted otherwise.

2.2 Components
2.2.1 Deletdd.
2.2.2 Deletdd.

2.2.3 Deletdd.

2.2.4 Deleted.
2.3 Units of measurement

2.3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

2.4 Undated references

2.41 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.
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3 Glossary
3.1 For the purpose of these requirements, the following definitions apply.

3.2 ACCESSORY - An optional electrical device or other component, intended for installation in or
connection to an ice cream maker for the purpose of modifying or supplementing the functions of the ice
cream maker. It may be factory installed or intended for installation by the user or service personnel.

3.2A ADJUSTABLE SPEED DRIVE — A combination of power converter, inverter, motor, and motor-
mounted auxiliary devices such as encoders, tachometers, thermal switches and detectors, air blowers,
heaters, and vibration sensors.

3.2B ADJUS
provides a me
consists of an

3.2.1 CAPIL
and used to

TABLE SPEED DRIVE SYSTEM - An interconnected combination of (ed
ans of adjusting the speed of a mechanical load coupled to a motor. A drive sy
adjustable speed drive and auxiliary electrical apparatus.

| ARY TUBE — Device made of tubing with an outer diameter of less than 3/1
reduce the pressure of the refrigerant between the condensér and evap

regulates the nefrigerant flow.

3.3 CIRCUIT

S, ELECTRICAL:

a) High-Voltage — A circuit involving a potential of notmore than 600 volts and

charac

b) Low
current

3.3.1 COMP
standard dedi
installed (e.g.
compose a de

eristics in excess of those of a low-voltage circuit.

-Voltage (Class 2) — A circuit involving & potential of not more than 30 vo
. 42.4 volts peak or 60 volts direct current, and supplied by:

1) A primary battery,
2) A standard Class 2 Natiofal Electrical Code, NFPA 70, transformer, or

3) A combination of a transformer and fixed impedance that, as a unit, cor
performance requirements for a Class 2 transformer.

DNENT — Atdevice or fabricated part of the appliance covered by the scoy
ated to the purpose. When incorporated in an appliance, equipment otherwise
luminaire)*is considered to be a component. Unless otherwise specified,

juipment that
stem typically

b in. (4.7 mm)

brator. It also

having circuit

ts alternating

nplies with all

e of a safety
typically field
materials that

vice or-fabricated part, such as thermoplastic or copper, are not considered coimponents.

3.3.2 CONTROLCTYPE TACTION=—The actuatiomof amautormatic controtforwhichthe T

nanufacturing

deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence has not been declared and tested under this standard.

3.3.3 CONTROL, TYPE 2 ACTION - The actuation of an automatic control for which the manufacturing
deviation and the drift (tolerance before and after certain conditions) of its operating value, operating time,
or operating sequence have been declared and tested under this standard.

3.4 ENCLOSURE- That part of an appliance that by itself or in conjunction with barriers:
a) Renders inaccessible all or any part of the unit that may otherwise present risk of electric shock,
b) Reduces the risk of contact with parts that may cause injury to persons, and/or,

c) Prevents propagation of flame initiated by electrical disturbances occurring within the unit.
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A unit cabinet that serves as sole enclosure for ignition sources is considered to be a group 1 enclosure.
Separate enclosures located within or mounted on the outer surface of the unit cabinet are considered
group 1 enclosures if they serve as a sole enclosure for ignition sources.

3.5 FUNCTIONAL/STRUCTURAL PART — A part used to maintain the intended relative physical position
of fixed or moving parts, or maintain the integrity of the structure. A cabinet liner that supports an electrical
component is considered to be a functional part.

3.5A MAXIMUM OPERATING CURRENT (MOC) — The current resulting when an electric motor and
adjustable speed drive or drive system are operated under any conditions such as maximum
speed/maximum load, maximum speed/minimum load, minimum speed/minimum load, minimum
speed/maximum load, including locked-rotor such that current to the motor/adjustable speed drive or drive

system is at

3.5B MAXI
compressor

maximum sgeed/maximum load, maximum speed/minimum load, minimurV speed/n

minimum s
compressor/d

3.6 NONFU
serve as elec
protect againg

3.7 OPERA]

normal operation. An example would be a thermostat or temperature controller.

3.8 PROTE
injury to pers
limiting contrg

3.8A REFRI
forming a clos

3.8B REMO
condenser or
equipment is
Standard for |

maximum.

UM RATED CURRENT (MRC) — The current resulting when a hermétic’ refifigerant motor-

nd adjustable speed drive or drive system are operated under.any cond

eed/maximum load, including locked-rotor such that ,current to

djustable speed drive or drive system is at a maximum.

NCTIONAL PART — A part, such as thermal insulation‘or decorative material
rical insulation or to support or enclose electrical components, maintain electr,
tinjury to persons.

[ING CONTROL — A control intended tocstart, regulate, or operate the ap

CTIVE (SAFETY) CONTROL — A control intended to prevent the risk of electrig
bns, typically during abnormal*operation of the appliance. Examples would
| (pressure cut-out) or a temperature limiting control (thermal cut-out).

ed circuit, in whichrefrigerant is circulated, for the purpose of extracting then r

TE ICE CREAM"MAKER - Ice cream maker intended to be connected to g
condensing unit located remote from the ice cream freezing cylinder and di
ntended to be connected to the condenser or condensing unit in accordance
Refrigeration Systems, ASHRAE 15.

tions such as
inimum load,
the motor-

that does not
C spacings, or

pliance during

shock, fire, or
be a pressure

GERATION SYSTEM® — A combination of interconnected refrigerant containing parts,

bjecting heat.

field-installed
spenser. Such
vith the Safety

3.9 SELF-C

NTAINED TCE CREAM MAKER - Unitary equipment consisting of a complete factory-

assembled and factory-tested refrigerating system in which all of the refrigerant-containing parts are
permanently connected at the factory.

3.10 ULTIMATE STRENGTH — The highest stress level that a refrigerant-containing component can
tolerate without rupture.

3.11
factory-tested

refrigerating system comprising one or more assemblies that:

a) May be shipped separately, but

b) Are

intended to be used together.

UNITARY ICE CREAM MAKER - Equipment consisting of a complete factory-assembled and
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3A Definitions Relating To Classes Of Control Functions

3A.1

necessary to classify control functions with regard to their fault behavior.

For the evaluation of protective measures for fault tolerance and avoidance of hazards it is

3A.2 At the classification of control functions their integration into the complete safety concept of the

appliance shal

| be taken into account.

3A.3 A control function consists of the entire loop beginning with the sensing means through the
processing circuitry (hardware and software if used) and including the actuator drive.

3A.4 For the

purpose of evaluating the design of a control function, present requireme

ts recognize

three distinct @

3A.5 CLASS
safety of the a

3A.6 CLASS
the appliance
include tempe

NOTE This equat

3A.7 CLASS
such as explg
burner control
CONSTRUCT]

4 General

4.1 Ferrous
against corros|

Exception: Th
corrosion of sy

4.2 Lead baj

lasses:

A CONTROL FUNCTION - Control function which is not intended to be‘relie
bplication. Examples include room thermostats and temperature control.

B CONTROL FUNCTION - Control function which is intended to prevent an U
Failure of the control function will not lead directly to a hazardous situati
rature limiting control (thermal cut-out) and pressure limiting control (pressure
s to Software Class 1in UL 1998.

C CONTROL FUNCTION — Control functions which is intended to prevent si

systems and thermal cut-outs for closed\water systems (without vent protectio

ON

metal parts used tosupport or retain electrical components in position shall
on by metallic or nenametallic coatings, such as plating or painting.

s requirement.does not apply to parts, such as washers, screws, bolts, and t
ch unproteeted parts would not affect compliance with the requirements of this

e paints, cadmium, antimony, bismuth, and similar toxic materials shall not be

i upon for the

nsafe state of
bn. Examples
tut-out).

ecial hazards

sion or whose failure could directly cause-a hazard in the appliance. Examples include

n).

be protected

he like, where
standard.

employed on

parts that com

Ein)contact with the ingredients or end-product of an ice cream maker.

4.3 A compo

nent shall:

a) Comply with the safety standard covering that component;

b) Be used in accordance with its rating(s) established for the intended conditions of use;

c) Be used within its established use limitations or conditions of acceptability;
d) Comply with the applicable requirements of this end product standard; and

e) Not contain mercury.

Exception: A component of a product covered by this standard is not required to comply with a specific
component requirement that:
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a) Involves a feature or characteristic not required in the application of the component in the
product, or

b) Is superseded by a requirement in this standard, or

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.

4.4 A component that is also required to perform other necessary functions, such as overcurrent
protection, ground-fault circuit interruption, surge suppression, any other similar functions, or any
combination thereof, shall comply additionally with the requirements of the applicable standard(s) covering

products that

provide those functions.

Exception: W
markings, ins
applied.

5 Assembly
5.1

Genera

511 Ifani

constructed t be used together, and the requirements of thisistandard are based on the u

assemblies. |
system.

51.2 Aniceg
that the cond
refrigerant tuf]

5.1.3 Anice
replenishmen
to refrigerant-|

514 An icq
provided with

5.2 Pressuliized product system

here these other functions are not required for the application and not ident
fructions, or packaging for the appliance, the additional component standard(.

ce cream maker is provided in more than one assembly, the separate assen
hterconnection of the assemblies shall result\in’ a complete factory-charge
cream maker incorporating a condensing unit of the pull-out type shall be

ensing unit can be pulled out and reinserted without kinking or otherwise
ing; and without pinching, abrading, or stressing electrical wires and cords.

cream maker shall be assembled so that removal and replacement of tanks 3
t of the product, and the like, will not result in damage to electrical components
Containing components.

means for securely retaining the cylinders in position.

5.2.1
cream maker

522 Agas

All pats~of a product system pressurized by a pump or by compressed gas provid

fied as part of
5) need not be

hblies shall be
se of matched
d refrigerating

tonstructed so
damaging the

nd containers,
and wiring, or

cream maker having provision for the storage of product cylinders or the like shall be

shall comply with the requirement of 57.1.9 or 57.1.10.

pressure regulator or reducing valve shall:

a) Comply with the requirements of 4.3, or

b) Be tested for the application.

ed with an ice

5.2.3 A pressure-relief valve shall be installed in the gas pressurized product system of the ice cream
maker. There shall be no shutoff valve between the relief valve and any parts of the system under
pressure. See 57.1.9.

Exception: A pressure relief valve is not required provided:
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a) The system consists only of tubing, or hose, or both, with or without dispensing valves,

b) The ice cream maker is marked in accordance with 67.24, and

c) The system complies with the strength requirement of 57.1.9.

5.2.4 Pressure relief devices in a pressurized product system shall be positioned, located, or baffled so
that moisture discharged through the relief device will not wet uninsulated live parts.

5.3 Mechani

5.3.1

cal protection

A slideout product storage component, such as a drawer or shelf shall be restrained to prevent its

being unintent

5.3.2 Electriq
due to accumtu

onally pulled Tree Ot supporting means. Ssee Lomponent Restraint 1est, Seclio

al components shall be located or enclosed so that live parts will not-be’we
lation, overflow, splashing, leakage, or cleaning.

5.3.3 A dripg
will not wet liv

5.3.4 Anov
preventing dri
evident that th

5.3.5 A switg
position and s

Exception No
compliance w

a) The
toggle
operat
b) Mea
c) Elec

d) Ope

age or drain pan shall be constructed and located so that overflow due to a
parts or film-coated wire.

low spout, drain hole, cutout, or the like, in the drippagé or drain pan may be
ping of liquid on electrical parts. The Overflow Test;)Section 47, is to be condu
b ice cream maker complies with the requirements.of 5.3.3.

h, lampholder, an attachment-plug receptacle, or similar component, shall
hall be prevented from rotating. See 5.3.6.

1: The requirement that a switch be prevented from rotating will be
th all of the following conditions:

switch shall be of a plunger or other type that does not tend to rotate whe
switch is considered to-be subject to forces that tend to rotate the swit
pn of the switch.

ns of mountinghe-switch make it unlikely that operation of the switch will loosg
frical spacings shall not be reduced below the minimum required values if the §

ration-of the switch is by mechanical means rather than direct contact by perso

59.

ted by liquids

blocked drain

hcceptable for
cted if it is not

be secured in

waived upon

h operated. A
ch during the
en it.

witch rotates.

s.

e

A apmnhbhalday ~f o 4 Iopan Aopnat aranlana h oo A

Exception No.

o i ahin a h o Qo
Z. v A orToTaCT— O a Lty oCIrT winCrT ui1CTain - caniiotr oCT o PracC U outliT ag

neon pilot or

indicator light in which the lamp is sealed in a nonremovable jewel, need not be prevented from turning if
rotation cannot reduce electrical spacings below the minimum acceptable values. See Spacings, Sections
29 and 30.

5.3.6 The means for preventing rotation mentioned in 5.3.5 is to consist of more than friction between
surfaces. A toothed lock washer that provides both spring takeup and an interference lock is acceptable as
means for preventing a small stem-mounted switch or other device intended for single-hole mounting from
rotating.

5.3.7 Anuninsulated current-carrying part, or a part that supports a live part, shall be secured to the 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 electrical spacings below the minimum acceptable values. See Spacings, Sections 29
and 30. Friction between surfaces is not acceptable as a means to prevent shifting or turning of a live part,
but a lock washer as described in 5.3.6 is acceptable.
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5.3.8 Flammable or electrically conductive thermal or acoustical insulation shall not contact uninsulated
live parts. See Insulation Resistance Test, Section 54.

6 Accessibility Of Uninsulated Live Parts, Film-Coated Wire, Moving And Hot Parts

6.1 Uninsulated live parts, film-coated wire, moving parts, and hot parts shall be guarded or enclosed.
Except as indicated in 6.2 or 6.4, such parts are considered to be enclosed when:

a) An opening has a minor dimension (see 6.7) less than 1 inch (25.4 mm), and such a part or wire

is not

contacted by the probe illustrated in Figure 6.1, and

b) An opening has a minor dimension of 1 inch (25.4 mm) or more, such a part or wire is spaced

from thre UpCIIiI gas apcbificd i Tabte 674

Exception: A

considered to|comply when:

a) The diameter of the opening is less than 2-1/2 inches (63.5 mm)‘or the maxi
dimenkion of the opening is less than 3 inches (76.2 mm),

b) Thq distance form a moving part that can cause injury to persons to the neare

plane

c) The|opening is closed except when filling or discharging the product, and

d) A warning marking, as described in 67.18, is located on the ice cream maker.

6.2 Moving

broduct fill or discharge opening located in the front of a dispensing type.ice ¢

Df the opening is at least 4 inches (101.6 mm),

ream maker is

mum diagonal

st edge of the

parts that are necessarily exposed te: perform the work function are not fequired to be

enclosed but,|where necessary, shall be provided‘with guarding. The degree of protection $hall be based

upon the congtruction and intended use of the machine.

6.3 In accorflance with 6.2 the extent.of\guarding shall be based on the following factors:
a) Theldegree of exposure necessary to perform the intended function;
b) The sharpness of the'moving part;
c) Thellikelihood-efunintentional contact with the moving part;
d) Thel speed of'the moving part; and

e) Thejrisk:

1) That a part of the body could be endangered; or

2) That clothing could be entangled, resulting in injury to persons.

The above factors are to be considered with respect to both intended operation and reasonable
foreseeable misuse of the machine.
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Figure 6.1
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Table 6.1

Minimum acceptable 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)® inches (mm)®
3/4° (19.1) 4-1/2 (114.0)
1¢ (25.4) 6-1/2 (165.0)
1-1/4 (31.8) 8-1/2 (190.0)
1-1/2 (38.1) 10-1/2 (267.0)
2¢ (50.8) 14-1/2 (388.0)
2-1J4¢ (57.2) 16-1/2 (4/19.0)
2-1J2¢ (63.5) 18-1/2 (4f0.0)
2-3J4¢ (69.9) 20-1/2 (5p1.0)
3 (76.2) 22-1/2 (52.0)
Ovef 2° (over 50.8) 30 (7p2.0)

2See 6.6.

® For an openin
interpolation be

¢ Any dimensior]

9 These values
(203 mm) abov:

€ More than 2 in

) between two of the values shown, the distance from the opening tocthe part shall be not less than
ween the corresponding values shown in the applicable column.

s less than 1 inch (25.4 mm) applies to a motor only.

bpply to openings at the base of the ice cream makers where'the upper edge of the opening is les
b the floor. The ice cream maker shall be in its intended eperating position.

ches (50.8 mm), but not more than 3 inches (76.2 mm).

that found by

than 8 inches

6.4 With reg

a) An

ards to an integral enclosure of a mator:
bpening that has a minor dimension (see 6.7) less than 3/4 inch (19.1 mm)is a
1) A moving part cannot be contacted by the probe illustrated in Figure 6.2;

2) Film-coated wir&:¢annot be contacted by the probe illustrated in Figure 6.3;

the probe-illustrated in Figure 6.4; and

4) In_an-indirectly accessible motor (see 6.8), an uninsulated live part canno
bythe probe illustrated in Figure 6.2.

cceptable if:

3) In a directly~accessible motor (see 6.8), an uninsulated live part cannot bg¢ contacted by

t be contacted

b) An opening that has a minor dimension of 3/4 inch (19.1 mm) or more is acceptable if a part or

wire is

spaced from the opening as specified in Table 6.1.
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Figure 6.2

Probe for moving parts and uninsulated live parts
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Probe for film-coated wire
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Figure 6.4
IEC articulate probe
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6.5 The probes mentioned in 6.1 and 6.4.and illustrated in Figure 6.1 — Figure 6.4 shall be|applied to any
depth that thel opening will permit; and shall be rotated or angled before, during, and after ingertion through
the opening tp any position that is necessary to examine the enclosure. The probes illustjated in Figure
6.1 and Figure 6.4 shall be applied, in.any possible configuration; and, if necessary, the configuration shall

be changed a

6.6 The pr

provided by gn opening,2and not as instruments to judge the strength of a material; they s

with the mini

6.7 With reference to the requirement in 6.1 and 6.4, the minor dimension of an opening i

ter insertion through:the opening.

e mentioned. in 6.5 shall be used as measuring instruments to judge th

um for€e)necessary to determine accessibility.

e accessibility
hall be applied

5 the diameter

of the largest cylindrical probe having a hemispherical tip that can be inserted through the opening with a
2-1/2 pound-force (11.1 N).

Exception: No force is applied to the probe to determine the minor dimension of openings in a motor.

6.8 With reference to the requirements in 6.4, an indirectly accessible motor is a motor:

a) That is accessible only by opening or removing a part of the outer enclosure, such as a guard or

panel,

that can be opened or removed without using a tool, or

b) That is located at such a height or is otherwise guarded or enclosed so that it is unlikely to be
contacted.

A directly accessible motor is a motor:


https://ulnorm.com/api/?name=UL 621 2024.pdf

18 UL 621 NOVEMBER 14, 2024

a) That can be contacted without opening or removing any part, or

b) That is located so as to be accessible to contact.

6.9 During the examination of the ice cream maker to determine whether it complies with the
requirements in 6.1 or 6.4, a part of the enclosure that may be opened or removed by the user without
using a tool (to attach an accessory, to make an operating adjustment, or for other reasons) is to be
opened or removed.

Exception: A freezing cylinder cover plate, that is, the plate in direct contact with the product chamber

need not be opened or removed provided that:

a) Mo
shearin
blades

I.lly palfo VVl'tl’Il.ll tl’lb' flc‘UL;lly byl’l’llu’cl U’U IlUt [JIC'\)UIIt tI’IU II.O;\ Uf I.Il_j'ul_y u'uc
g action with the cover plate removed, such as may occur with counter

b) Prodluct dispensing openings through the cover plate comply with 61, with the

place,

c) A wg
plate w

6.10 With re
additionally en

6.11 When t
temperature ri

6.12 A movir

a) The
compo

b) The

6.13 Alivep
inoperative wh

6.14 Uninsul
persons perfd

hnd

rning marking, as described in 67.16 is located on or adjacent’to the freezing
here it will be visible before removal of the cover plate.

ference to the requirements in 6.1 and 6.4, insulated brush caps are not r
closed.

0 pinching or
fotating mixer

cover plate in

cylinder cover

equired to be

bsted according to the Temperature-Pressure Test, Section 43, surfaces that exceed the

e of Table 43.1 D(2) and D(3) shall be guarded as specified in 6.1.

g or hot part is not to be considered*when determining compliance with 6.1 an

part is unlikely to be contacted through the opening because of the loc
hents, including baffles, of

part is made inoperative' when exposed, through the use of interlocking device

d 6.4 if:

ation of fixed

Ur

Art is not to be cohsidered when determining compliance with 6.1 and 6.4 if thé part is made

en exposed;.through the use of interlocking devices.

ated high=voltage live parts located inside the enclosure that are likely to be
rming ' operations such as refilling, relamping, replacing fuses, resetting

contacted by
manual-reset

devices, oiling

metors. or other such intended service operations, shall be located, guarded d

r enclosed, to

reduce the risk of unintentional contact unless tools are required to expose the live part.

7 Accessori

7.1

es

shall comply with all requirements of this standard with or without the accessory installed.

7.2
accomplished

7.3

by means of receptacles and plug-in connectors.

connectors, insulated wire connectors, or by connection to existing wiring terminals.

An ice cream maker having provisions for the use of electrical accessories to be attached in the field

Installation of accessories by the user shall be restricted to an arrangement that can be

Installation of accessories by service personnel shall be by means of receptacles, plug-in
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7.4

Installation of accessories shall not require the cutting of wiring or the soldering of connections by the

installer. Installation shall not require cutting, drilling, or welding either in (1) electrical enclosures or (2)
other areas where such operations may result in damage to electrical or refrigeration components and

wiring within t

he enclosure.

7.5 Strain-relief means shall be provided for the wiring in the accessory if there is a possibility of
transmitting stress to the terminal conditions during installation. See 10.4.9.

7.6 All terminals and wiring intended to be field connected shall be identified on the:
a) Accessory,
b) ICe L1ITAalll Illdlr\cl If Ul IUbt;UI 1S5 AdIT IIIddC IUUtVVU(:I I ti IS dLLTSSUTY dl |u' ti 1< ;bU uicd
c¢) Wiring diagram.

7.7 The modinting location of the accessory shall be indicated on the ice creammaker.

Exception: If 1
cream maker]
mounting loca

7.8 As part
feasible, and

he mounting location is fixed due to the function of the accessory and arrange
and instructions are provided covering the installation and location for the
tion of the accessory need not be indicated on the ice cream maker.

Df the investigation, accessories are to be trial-installed to determine that thei
hat the instructions are detailed and correct.

8 Enclosures

8.1 Genera
8.1.1 Anen
to resist the
spacings, log
components,
compliance w

8.1.2 Amon
are:

a) Med

tlosure shall be formed and assembled so that it will have the strength and rigi
conditions of intended use\without total or partial collapse and the resultin
sening or displacement-of parts, or other defects. Enclosures for indivi
outer enclosures,_and combinations of the two are to be considered i
th this requirement:

) the factors.that are taken into consideration when judging the acceptability o

hanical strength,

n maker, and

ment of the ice
accessory, the

I installation is

dity necessary
g reduction of
Jual electrical
h determining

f an enclosure

b) Res

istancetoimpact;

¢) Moisture-absorptive properties,

d) Flame resistance,

e) Resistance to distortion at temperatures to which the material may be subjected under

conditi

f) Resi

ons of use, and

stance to corrosion.

For a nonmetallic enclosure or part of an enclosure, all of these factors are to be considered with respect

to aging.
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8.1.3 The enclosure(s) of an ice cream maker shall reduce the risk of mechanical damage to wiring,
electrical components, and refrigerant tubing.

8.1.4 The enclosure shall reduce the risk of emission of molten metal, burning insulation, flaming
particles, or the like, through openings onto flammable material, including the surface over which the ice
cream maker is mounted.

8.1.5 Components, such as controls, solenoids, starting relays, and switches, shall be individually
enclosed except as terminals, unless it can be determined that malfunction of an electrical component will
not result in:

a) Emission of flame or molten metal from the ice cream maker, or

b) Gloy

Exception: EIg
complies with

a) The

ing or flaming of flammable material. See Burnout Tests — Components, Secti

pctrical parts within the outer cabinet need not be individually engclosed if

a)— (c).

fr design and location with respect to openings in the outercabinet will no

emissipn of flame or molten metal through openings in the cabinet, or if it can be sho

of the

b) The
permit
c) The
8.1.6 Ashee
in a particular|
0.029 inch (0.

(0.91 mm) thig
reinforced suc

8.1.7 Sheet
inch (0.81 mm
less than 0.04

omponent would not result in:
1) Emission of flame or molten metal, or
2) Glowing or flaming of flammable material.

[e are no openings in the bottom of the compartment in which the part is loca
Hropping of molten metal, or the like onto flammable material, and

part is not in proximity to flammable material other than electrical insulation.

t metal enclosure is to be evaluated with respect to its size, shape, metal thick
application. Sheet steel shall be not less than 0.026 inch (0.66 mm) thick i
74 mm) thick if galvanized, and nonferrous sheet metal shall be not less th
k, except for relatively small areas or for surfaces that are curved or corrugate
h as by angles,channels, flanges, or ribs.

metal to which a wiring system is to be connected in the field shall be not le
thick.if uncoated steel, not less than 0.034 inch (0.86 mm) thick if galvanized
b inchi(T.14 mm) thick if nonferrous.

bn 49.

the assembly

t result in the
lvn that failure

ed that would

ness, and use
f uncoated or
An 0.036 inch
J or otherwise

5s than 0.032
steel, and not

8.1.8

If threads Tor the connection of conduit are tapped all the way through a hole in an enclosure wall,

or if an equivalent construction is employed, there shall be not less than three nor more than five threads
in the metal, and the construction of the device shall be such that a conduit bushing can be attached. If
threads for the connection of conduit are not tapped all the way through a hole in an enclosure wall,
conduit hub, or the like, there shall be not less than 3-1/2 threads in the metal, and there shall be a
smooth, rounded inlet hole for the conductors that shall:

a) Afford protection to the conductor equivalent to that provided by a standard conduit bushing and

b) Have an internal diameter approximately the same as that of the corresponding trade size of
rigid conduit.

8.1.9 A knockout in a sheet metal enclosure shall be secured in place, but shall be capable of being
removed without deformation of the enclosure that would result in damage to electrical components,
reduction in electrical spacings, or both. See 8.1.10.
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8.1.10 A knockout shall remain in place when a force of 10 pounds (44.5 N) is applied at right angles to
the knockout by a 1/4-inch (6.4-mm) diameter mandrel with a flat end. The mandrel shall be applied at the
point most likely to cause movement of the knockout.

8.1.11 A knockout shall be provided with a flat surrounding surface for seating of a conduit bushing and
shall be located so that installation of a bushing at any knockout likely to be used during installation will not
result in spacings between uninsulated live parts and the bushing of less than those required.

8.1.12 In measuring a spacing between an uninsulated live part and a bushing installed in a knockout, it
is to be assumed that a bushing having the dimensions indicated in Table 8.1 is in place, in conjunction
with a single locknut installed on the outside of the enclosure.

Table 8.1
Knockout or hole sizes and dimensions of bushings

Bushing dimensions

Trade size ¢f conduit, Knockout or hole diameter, Overall diameter, Hgight,
inches mm O.D. inches (mm) inches (mm) inches (mm)
12 21.3 7/8 (22.2) 1 (25.4) 3/8 (9.5)
3/4 26.7 1-3/32 (27.8) 1-15/64 (31.4) 27/64 (10.7)
1 334 1-23/64 (34.5) 1-19/32 (40.5) 33/64 (13.1)
1-1/4 423 1-23/32 (43.7) 1-15/16 (49.2) 9/16 (14.3)
1-1/2 48.3 1-31/32 (50.0) 2:13/64 (56.0) 19/32 (15.1)
2 60.3 2-15/32 (62.7) 2-45/64 (68.7) 5/8 (15.9)

8.1.13 Steel enclosures shall be protected against corrosion by metallic or nonmetallic cogtings, such as
plating or painting.

8.2 Doors and covers

8.2.1 A servfce cover or panel in'the outer enclosure shall require the use of tools for remqval or shall be
provided with|an interlocking\umechanism if it gives access to unenclosed uninsulated live pgarts or moving
parts that may cause injury-fo persons.

8.2.2 An intgrlocking mechanism that:

a) Mugt be engaged in the closed position of the cover before parts are energized and

b) Will secure the cover in the closed position when engaged is considered to comply with the
requirements of 8.2.1.

8.2.3 A hinged or pivoted panel or cover shall be positioned or arranged so that when it is in an open
position, it is not subject to falling or swinging due to gravity or vibration that can cause injury to persons
from:

a) The panel or cover,
b) Moving parts, or

c¢) Uninsulated live parts that can cause a risk of electric shock.


https://ulnorm.com/api/?name=UL 621 2024.pdf

22 UL 621 NOVEMBER 14, 2024

8.2.4 The assembly shall be arranged so that an overcurrent protective device, such as a fuse, can be
replaced and manual-reset devices can be reset:

a) Without removing parts other than a service cover(s) or panel(s), and

b) By opening the cover or door enclosing the device.

8.2.5 A required protective device shall not be accessible from outside the enclosure except by opening
a door or cover.

Exception: The operating handle of a circuit breaker, the reset button of a manually resettable motor
protector, the reset button of a manually resettable pressure switch, and similar parts may project outside
the enclosure.

bl member is
more than 1/8

8.2.6 An opening in an outer enclosure around a handle, reset button, or other\contr

acceptable if
inch (3.2 mm)

8.2.7 Covers
overload protg
device.

Exception: A R

a) Sup
than a

b) Sup
crankc

c) An ¢

d) Fusg

8.2.8 Hinged
them closed, &

8.2.9 A sprin
in place and W
as required in

ne clearance between the control member and the edge of the opening is not
for any setting or position of the control member.

for enclosures of fuses in high-voltage circuits shall be hinged. Covers for
ctive device enclosures shall be hinged if it is necessary:to open the cove

inged cover is not required where the only fuses.enclosed are:

blementary type control circuit fuses, provided that the fuses and control circyf
fixed control circuit load such as a pilot lamip) are within the same enclosure; o

manual-reset
r to reset the

it loads (other

blementary type fuses of 2 amperes(or less for small auxiliary resistance heaters, such as

hse heaters, with a maximum rating-of 100 watts; or
xtractor-type fuse with its own'enclosure; or

s in low-voltage circuits.

covers, where required, shall not depend solely upon screws or other similar
ut shall be provided with a latch or the equivalent.

g latch,,magnetic latch, dimple, or any other mechanical arrangement that will
ill require’some effort on the user's part to open it is acceptable for holding the
B.2:8. When provided as the sole means for securing the cover or panel, a cov

mechanism ag

means to hold

hold the door
door in place
er interlocking

described in 8.2.2 is considered to comply with the requirements of 8.2.8.

8.2.10 A door or cover giving direct access to fuses in other than low-voltage circuits shall shut closely
against a 1/4-inch (6.4-mm) rabbet or shall have either turned flanges for the full length of four edges or
angle strips fastened to it. Flanges or angle strips shall fit closely with the outside of the wall of the box and
shall overlap the edges of the box not less than 1/2 inch (12.7 mm). A special construction, such as a fuse
enclosure, located within an outer enclosure, or a flange and rabbet combination that affords the
equivalent protection is acceptable.

8.2.11 Strips used to provide rabbets, or angle strips fastened to the edges of a door, shall be secured at
not less than two points, not more than 1-1/2 inches (38.1 mm) from each end of each strip and at points
between these end fastenings not more than 6 inches (152 mm) apart.
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9 Nonmetallic Materials
9.1 General

9.1.1 The requirements in 9.1.2 — 9.3.5 cover polymeric and wood materials used to form outer
enclosures, nonfunctional or functional parts, and miscellaneous parts for indoor use only. Nonmetallic
materials for outdoor use shall comply with the requirements in the Standard for Polymeric Materials — Use
in Electrical Equipment Evaluations, UL 746C. Table 62.1 indicates the properties to be evaluated. These
requirements do not apply to materials used as electrical insulation, or as a direct support of an
uninsulated live parts, nor small nonfunctional parts, such as control knobs, buttons, insulating bushings,
resilient mounts, clamps and wiring straps. As a guide, small nonfunctional parts may be considered as
those having an area of less than 1 square foot (0.0903 m?).

9.1.2 Nonmetallic materials that serve as electrical insulation or direct support of live!parts shall comply
with the requjrements for electric insulation in the Standard for Polymeric Materials;= Uge in Electrical
Equipment Evaluations, UL 746C.

9.1.3 Wood|or wood composite materials used to form outer enclosuresjstructural or fyinctional parts
shall be evaluated for the equivalent flammability characteristics as ¢described in 9.2.1 and shall be
separated fromn ignition sources.

Exception: Wjpod or wood composite materials having a minimuri thickness of 0.5 inch (12.7 mm) are
considered to|comply with the HB flammability rating.

9.1.4 Ignitiops sources within the unit are considered tobe:
a) High voltage uninsulated terminals,
b) High voltage printed circuit board traces,
c) High voltage open coils/windings,
d) High voltage open contacts, and

e) High voltage wiring not employing VW-1 insulation.

Exception No| 1: High voltage Type S, SE, SO, SOO, ST, STO, STOO, SJ, SJE, SJO, SJOO, SJT, SJTO,
AND SJTOO power gords not located within the group 1 enclosure are not considered ignitign sources.

Exception Nd..2:™mpedance protected motors e
need not be separated-as+indicatedHn-9-3F-ard-333

Protected Motors, Section 61.

mplo yng open-coil or exposed winding constructions
2 if £

2 nly uth th I»] 1 T
-S--they-comphrwith-the-BurnoutTFest — Impedance

Exception No. 3: Thermally protected motors having openings in their enclosures need not be separated
as indicated in 9.3.1 and 9.3.2 if they comply with the requirements in 18.3.

Exception No. 4: Transformers complying with the requirements in Section 27 need not be separated.

9.1.5 Polymeric parts shall not be molded from polymeric material that contains more than 25 percent
thermoplastic regrind by weight and that has been dry blended by the molder with the same grade of virgin
material, unless the material complies with these requirements to indicate acceptable performance for the
specific part.

Exception: Parts that are formed from HB or HBF materials need not comply.
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9.2 Classification

9.2.1 Materials are classified with respect to flammability characteristics that are established by the tests
specified in the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances, UL 94. Materials are assigned flammability ratings based on greatest to least resistance to
flame and are identified as: 5VA, 5VB, V-0, V-1, V-2, HF-1, HF-2, HB, and HBF.

9.3 Application

9.3.1 A nonmetallic enclosure isolating an ignition source(s) shall be evaluated in accordance with Group
1 of Table 62.1. A nonmetallic enclosure not isolating an ignition source shall be evaluated in accordance
with Group 2.

9.3.2 Nonmadtallic functional and nonfunctional parts located within or mounted to the.outer unit cabinet
shall be evalugted in accordance with Groups 3 and 4 of Table 62.1.

9.3.3 With rgspect to footnotes c, d, and h of Table 62.1 a nonmetallic materiallocated belgw the ignition
source and within Space A of Figure 9.1 shall be isolated by means of a barrier, extending gt least to the
boundary surface of the space. A V-2, V-1, or V-0 nonmetallic material located above the ignition source
and within Space B of Figure 9.1 shall be isolated by means of a barrier,'extending at least to| the boundary
surface of the space and so located that the minimum distance between the nonmetalliq material and
ignition sourcq is 4 inches (102 mm).

Exception: When the only ignition source is wiring not employing VW-1 insulation the minimum distance
between the npnmetallic material and the ignition sourceimay be 2 inches (61 mm). See 9.3.9.
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Figure 9.1

Separation of ignition sources from nonmetallic materials
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Notes:

Space A — Represents the volume below the ignition source determined by a straight line that moves about the ignition source while
remaining at an angle of 5 degrees from the vertical and is always so oriented that the volume is maximum.

Space B — Represents the volume above the ignition source determined in the same manner as Space A, except that the angle is 30

degrees from the vertical.
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9.3.4 With respect to footnotes c, d, and h of Table 62.1 a nonmetallic material located in the vertical
plane is considered isolated from the ignition source if it is separated by a distance of 4 inches (102 mm).
A barrier shall be used for isolation when the size of the barrier is such that the minimum straight-line
distance between the nonmetallic material and ignition source is 4 inches (102 mm).

Exception: When the only ignition source is wiring not employing VW-1 insulation the minimum distance
between the nonmetallic material and the ignition source may be 2 inches (61 mm). See 9.3.5.

9.3.5 When required by 9.3.3 or 9.3.4, a barrier shall be formed from a minimum 0.005 inch (0.13 mm)
thick metal, a minimum 0.5 inch (12.7 mm) thick fiberglass, a 5VA material, or a material that complies with
the 5-inch end product flame test described in UL 746C. The barrier shall be secured in place to the
mounting surface.

9.3.6 Deleted.
10 Field Supply Connections
10.1 Generdl

10.1.1 If an |ce cream maker is intended to be connected to the gonductor identified as [the grounded
conductor of g power-supply circuit, a lampholder with a screw-shell'base shall be wired so that the screw
shell will be cgnnected to that conductor.

10.1.2 A single-pole switching device shall not be connected to the grounded conductor.

10.1.3 An adtomatic control that does not have a marked “OFF” position is not required tp comply with
10.1.2.

10.2 Permanently connected ice cream makers

10.2.1 Ice cfeam makers of the following types shall have provision for permanent confection to the
power supply:

a) Units rated in excess 6250 volts.

b) Units having a~rated-load current as determined by the largest sum of concurrent loads shown
on the hameplate‘exceeding 16 amperes.

Excepftjon>An ice cream maker complying with 10.4.4 may employ a power supply cofd.

¢) Units other than of the self-contained type.

10.2.2 As used in 10.2.3 — 10.3.12, field-wiring terminals are considered to be the terminals to which
power supply, control, or equipment grounding connections will be made in the field when the ice cream
maker is installed.

10.2.3 An ice cream maker shall have provision for connection of one of the wiring systems, in
accordance with the National Electrical Code, NFPA 70, that would be acceptable for it.

10.2.4 A knockout for connection of a field-wiring system to a field-wiring compartment shall
accommodate conduit of the trade size determined by applying Table 10.1.

10.2.5 Space shall be provided in the field-wiring compartment or outlet box for installation of conductors
of the number and size required by 10.2.8. The space provided shall permit the required number and size


https://ulnorm.com/api/?name=UL 621 2024.pdf

NOVEMBER 14, 2024 UL 621 27

of at least 6-inch (150-mm) lengths of Type TW or THW wire to be brought into the wiring compartment. If
necessary, a trial installation is to be made.

Exception: Conductors other than Type TW or THW may be used if specified in the installation
instructions.

10.2.6 The location of a terminal box or compartment in which power supply connections are to be made
shall permit these connections to be inspected after the ice cream maker is installed. The connections are
to be accessible without removing parts other than a service cover or panel and the cover of the outlet box
or compartment in which the connections are made.

10.2.7 A terminal compartment intended for the connection of a supply raceway shall be secured in
position and ghall be prevented from turning.

10.2.8 The ice cream maker shall be provided with field-wiring terminals or leads for the| connection of
conductors having an ampacity of not less than that indicated in 68.9. It is to-bée.assumegd that branch
circuit condugtors rated 60°C will be used.

Table 10.1
Trade size of conduit in inches (mm OD)
Wire size, Number of wires
AWG (mm?) 2 3 4 5 6
14 (.1) 1/2 (21.3) 12 (21.3) 12 (21.3) 1/2 (21.3) 12 (21.3)
12 (3.3) 112 (21.3) 1/2 (21:3) 1/2 (21.3) 3/4 (26.7) 3/4 (26.7)
10 (5.3) 112 (21.3) 1/2 (24.3) 1/2 (21.3) 3/4 (26.7) 3/4 (26.7)
8 (8.4) 3/4 (26.7) 3/4 (26.7) 3/4 (26.7) 1 (33.4) 1 (33.4)
6 (13.3) 3/4 (26.7) 1 (33.4) 1 (334) | 1174  (423) | f-1/4  (42.3)
4 (21.2) 1 (33.4) 1 (334) | 1-1714  (423) | 1174  (423) | f-1/2  (48.3)
3 (26.7) 1 (334) | 1-1714  (42.3) | 1-1/4  (423) | 112 (483) | [I-1/2  (48.3)
2 (33.6) 1 (33.4) | 1-1/4  (423) | 1-114  (423) | 112 (48.3) 2 (60.3)
1 (42.4) 1-1/4_ ) (42.3) | 1-1714  (423) | 112 (48.3) 2 (60.3) 2 (60.3)

NOTE — This taple is based orithe assumption that all conductors will be of the same size and there will be no mofe than six

conductors in the conduit. If\more than six conductors will be involved of if all of them are not of the same size, thelinternal cross-
sectional area df the smallest conduit that may be used is multiplying by 2.5 the total cross-sectional area of the wires, based on
the cross-sectignal aréa-of type THW wire.

10.3 Terminals and leads

10.3.1 A field-wiring terminal shall be secured in position and prevented from turning or shifting by
means other than friction between surfaces. This may be accomplished by means such as two screws or
rivets; by square shoulders or mortices; by a dowel pin, lug, or offset; or by a connecting strap or clip fitted
into an adjacent part.

10.3.2 For 8 AWG (5.3 mm?) and larger conductors, pressure wire connectors shall be used. For 10
AWG (3.3 mm?) and smaller conductors, the parts to which wiring connections are to be made may consist
of clamps or wire binding screws with cupped washers, terminal plates, or the equivalent to hold the wire in
position.
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10.3.3 A wire binding screw at a field-wiring terminal shall be not smaller than No. 8 (4.2 mm diameter),
except that a No. 6 (3.5 mm diameter) screw may be used for the connection of one 14 AWG (2.1 mm?) or
smaller conductor.

10.3.4 It should be noted that according to the National Electrical Code, NFPA 70, 14 AWG (2.1 mm?) is
the smallest conductor that the installer may use for branch circuit wiring and thus is the smallest
conductor that may be anticipated at a terminal for the connection of a power-supply wire.

10.3.5 A terminal plate for a wire binding screw shall be of metal not less than 0.030 inch (0.76 mm) thick
for a 14 AWG (2.1 mm?) or smaller wire and not less than 0.050 inch (1.27 mm) thick for a wire larger than
14 AWG. In either case, there shall be not less than two full threads in the metal.

10.3.6 A terminal plate formed from stock having the minimum required thickness maynh

extruded at th
Exception: Twj|
the threads wi
Connectors, U

10.3.7 Uptur
68.12, but no s

10.3.8 A wirg

hole tapped for the binding screw to provide two full threads.

b full threads are not required if a lesser number of threads results~in~a conne

L 486A-486B, as applicable.

hed lugs or a cupped washer shall retain a conductor,of\the size mentioned
maller than 14 AWG (2.1 mm?), under the head of the*$crew or the washer.

binding screw shall thread into metal.

10.3.9 A fielg-wiring terminal intended for the connection of a grounded conductor shall b

plated with, 3
terminals, or
wiring diagra
white or gray
identified.

10.3.10 The
more if the lea

Exception: Th
result in dama

10.3.11 Lead

;

metal substantially white in color and shall be readily distinguishable fr
entification of that terminal shall be 8hown in some other manner, such as o
. A lead intended for the connection of a grounded conductor shall be finish
color, shall be readily distingtishable from other leads, and no other lea

length of a lead inside an outlet box or wiring compartment shall be 6 inches
d is intended for field-connection to an external circuit.

b lead may be_less than 6 inches in length if it is evident that the use of a lor]
ge to the lead insulation.

s intended for connection to an external circuit shall be provided with strain rel

ave the metal

ction in which

I not strip when tightened in accordance with the torques indicated in the Stamdard for Wire

in 10.2.8 and

e made of, or
om the other
h an attached
ed to show a
d shall be so

(152 mm) or

ger lead may

ef if stress on

the lead may |

e transmitted to terminals, splices, or internal wiring. See Strain Relief Test, Se

ction 63.

10.3.12 Leads provided for spliced connections to an external high-voltage circuit shall not be connected
to wire binding screws or pressure wire connectors located in the same compartment as the splice unless
the screws or connectors are rendered unusable for field-wiring connections or the leads are insulated at
the unconnected ends.

10.4 Cord-connected ice cream makers

10.4.1  An ice cream maker intended for cord connection to the power supply shall be equipped with a
flexible cord having a grounding conductor of acceptable ampacity and with a grounding-type attachment
plug. See 10.4.3.

10.4.2 The marked rating of a cord-connected ice cream maker, see 69.1, shall not exceed 80 percent of
the rating of the attachment plug.
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10.4.3 On a cord-connected ice cream maker, provision for a drain connection or connection to a water
supply shall require the use of flexible tubing only. The supply cord shall employ an attachment plug that

complies with

the American National Standards designated in Table 10.2.

Exception: Ice cream makers rated 250 volts or less and intended for connection to circuits rated:

a) Other than 60 hertz,

b) Other than the voltages specified in the first column of Table 39.1, or

c¢) Both, may employ a grounding-type attachment plug acceptable for the circuit involved.

10.4.4 Ani

craam-makaer ratad over 16 - amnaeres-mavbha-nrovidedwith-3 -1 I cord-ifi
e -HHaS - atea-ove—eapere s/ oe-provHasaWih—< GO+

is intended to

be moved for
a) The
b) The

c) The

1045 The
circuit which
of the maxim
Protective De
concurrently.

Exception: TH
attachment p

fxceeds the limitations specified in the exception 10y19.4.2 shall be not less tH

faYallV
Lid oAb

cleaning and if the ice cream maker complies with (a) — (c).
ice cream maker is of the self-contained type (see 3.7),
ice cream maker is permanently equipped with castors,

electrical rating of the ice cream maker does not exceed 40 amperes, 250 volt

mpacity of a power supply cord on a ice cream makér’intended for connecti

m continuous current of the motor-compressor.determined in accordance wit
vice, Section 56, plus the sum of all other loads; including accessories, whic

e ampacity of the power supply cord<need not be greater than the amper
/g.

bn to a branch
an 80 percent
h Compressor
N may operate

b rating of the

Table 10.2
Attachment plugs
Nameplate rating Attachment plug
Volts Phase Amperes?® Rating ANSI|designation®
110-12p 1 12.0 15 amperes, 125 volts 5-15P
110-12p 1 16.0 20 amperes, 125 volts 5-20P
110-12p 1 24.0 30 amperes, 125 volts 5-30P
110-12p 1 40.0 50 amperes, 125 volts 5-50P
200 - 240 1 12.0 15 amperes, 250 volts 6-15P
200 -240 1 16.0 20 amperes, 250 volts 6-20P
200 — 240 1 24.0 30 amperes, 250 volts® 6-30P
200 - 240 1 40.0 50 amperes, 250 volts® 6-50P
110 — 120/200 — 240 1 12.0 15 amperes, 125/250 14-15P
volts
110 — 120/200 — 240 1 16.0 20 amperes, 125/250 14-20P
volts

Table 10.2 Continued on Next Page
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Table 10.2 Continued

Nameplate rating Attachment plug
Volts Phase Amperes? Rating ANSI designation®
110 — 120/200 — 240 1 24.0 30 amperes, 125/250 14-30P
volts®
110 — 120/200 — 240 1 40.0 50 amperes, 125/250 14-50P
volts®
200 —-240 3 12.0 15 amperes, 250 volts 15-15P
200 - 240 3 16.0 20 amperes, 250 volts 15-20P
200 — 244 3 220 30 amperes, 250 VOIS 5-30P
200 - 24( 3 40.0 50 amperes, 250 volts® 15-50P
@ Ampere rating |s maximum permitted to be marked on ice cream maker nameplate for attachment plug indicated.|See 10.4.2.
b Standard for wiring devices — dimensional requirements, NEMA WD6.
30 and 50 ampgre attachment plugs permitted on ice cream makers intended only to be moved for-cleaning as splecified in
104.4.

10.4.6 A cor
SJO, SJOO, S
cream maker.
Cords, UL 817
less than that
The ampere
accessories in|

10.4.7 The ld
m). The length

a) Any
b) The

104.8 Thep
not be transm
relief is metall
cord is moved

j-connected ice cream maker shall employ a Type S, 80, SOO, ST, STO, ST

JT, SJTO, or SJTOO power-supply cord having a voltage rating not less than
The power supply cord shall comply with the Stahdard for Cord Sets and

. The ampacity of the cord, as given in the National Electrical Code, NFPA 7
required by the ampere input measured in the Temperature and Pressure Tes
nput value shall include the loads for.'€Convenience outlets and the currs
tended for use with the ice cream maker.

ngth of a power-supply cord shall.be no less than 4 feet (1.2 m) nor more thar
is to be measured between the attachment plug and:

point at which the cord exits'the ice cream maker cabinet or

ast strain relief, whichever is shorter.

lower-supply cord shall be provided with strain relief means so that a stress o
tted to terminals, splices, or internal wiring. See Strain Relief Test, Section 6
¢, it shallhot contact uninsulated live parts or reduce spacings within the en
inwardxyFhe cord shall not be subject to damage by moving parts if it can be m

00, SJ, SJE,
that of the ice
Power Supply
, shall not be
t, Section 43.
ent drawn by

10 feet (3.05

h the cord will
B. If the strain
closure if the
bved inward.

1049 The

ges of the nnfry hole for the pn\n/nr-ellpply r*nrrl, inr\lllding the cord nnh’\ll hold

in a bushing,

shall be smooth and rounded without burrs, fins, or sharp edges that might damage the cord insulation.
The power-supply cord shall be routed to reduce the risk of damage to the cord insulation.

10.4.10 Anice cream maker shall have provision for grounding as follows:

a) For a permanently connected ice cream maker, there shall be an equipment grounding terminal
orlead.

b) For a cord-connected ice cream maker, there shall be an equipment grounding conductor in the

power-s

10.4.11

upply cord terminating in an identified grounding terminal. See 10.4.14.

A terminal intended solely for the connection of an equipment-grounding conductor shall be

capable of securing a conductor of the size required by the National Electrical Code, NFPA 70.
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10.4.12 A soldering lug, a push-in connector, a screwless connector, or a quick connector or similar
friction-fit connector shall not be used for the grounding terminal.

10.4.13 A wire binding screw intended for the connection of an equipment grounding conductor shall
have a green-colored head that is hexagonal, slotted, or both. A pressure wire connector intended for
connection of such a conductor shall be plainly identified such as by being marked “G,” “GR,” “Ground,” or
“Grounding.” or by a marking on a wiring diagram provided on the ice cream maker. The wire binding
screw or pressure wire connector shall be secured to the frame or enclosure of the ice cream maker and
shall be located so that it is unlikely to be removed during service operations, such as replacing fuses,
resetting manual-reset devices, or oiling motors.

10.4.14 If a pressure wire connector intended for grounding is located where it could be mistaken for the

neutral conductor of a grounded supply, it shall be identified by a marking “EQUIPMENT G
green color identification, or by both.

10.4.15 On g permanently connected ice cream maker, the surface of an insulated lead i
for the connegtion of an equipment grounding conductor shall be finished in a Centinuous g
continuous green color with one or more yellow stripes, and no other lead shall,be so identifi

10.4.16 On Ja cord-connected ice cream maker, the grounding conductor of the flexible
finished with & continuous green color or with a continuous green-cOlor with one or more
and no other |conductor shall be so identified. The grounding cgnductor shall be secured t

enclosure of
any servicing
to the ground

10.4.17 Cor|

11 Internal

11.1

11.1.1 Wirin
subjected. C
temperature t

Exception: If
heated comp
temperature t

General

he ice cream maker by a positive means, see 44.6, that is not likely to be re
operation not involving the power-supply cord«<Phe grounding conductor shal
ng blade of the attachment plug.

1 connected equipment may be provided with more than one power supply cor|

Wiring And Wiring Methods

j shall have insulation for the potential involved and the temperatures to w
bmpliance is to-be' determined on the basis of the temperatures measur
pst specified in Section 43.

it can be'determined that the wiring will not be exposed to heat from radiat
onents;» and if the ampacity of the conductors is in accordance with T3
bsts oh the wiring may be waived.

ROUND”, by a

ntended solely
feen color or a
2d.

cord shall be
yellow stripes,
O the frame or
moved during
be connected

[oN

hich it may be
ed during the

ng sources or
able 11.1, the

11.1.2 With reference to the Exception to 11.1.1, high-voltage circuit conductors supplying one motor
shall have an ampacity not less than 125 % of the motor full load current rating or maximum operating
current. Conductors supplying more than one motor or a motor together with other loads shall have an
ampacity not less than the higher of one of the following:

a) 125 % of the full load or maximum operating current rating of the largest motor plus the full load
or maximum operating current rating of any other motors or other loads supplied; or

b) 125 % of the rated load or maximum rated current rating of the largest motor-compressor plus
the full load or maximum operating current rating of any other motors or other loads supplied.

11.1.3 Wiring that is color-coded green or green with one or more yellow stripes shall be used only for
grounding conductors. Wiring used for other purposes shall not be identified with the color codes
mentioned in the previous sentence.
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Table 11.1
Wiring materials ampacities
Wire size

mm? AWG Ampacity

0.41 22 4

0.66 20 7

0.82 18 10

1.3 16 13

21 14 18

5.3 10 30

8.4 8 40

13.3 6 55

21.2 4 70

33.6 2 95

42.4 1 110

NOTE — The ampacities shown apply to appliance wiring materials. For types of wires©ther than appliance wiring materials, the

ampacity shall b
employed. The g

b determined from Table 310-16 and 310-17 in the National Electric,Code, ANSI/NFPA 70, for the {
orrection factors of the referenced tables need not be applied.

ype of wire

11.2  High vd

11.2.1 Intern
83; the Stand
Material, UL 7

11.2.2  Wiring
emission of fl

enclosed when all of the following.conditions are met:

a) Whs

b) Wiri
reduce
operati

Itage circuits

al Wiring shall comply with the Standard for Thermoplastic-Insulated Wires ar
brd for Thermoset-Insulated Wires.'and Cables, UL 44; the Standard for Apy
b8; or the Standard for Flexible Cords and Cables, UL 62.

material shall be suitably.€énclosed so as to reduce the risk of damage to
bme or molten metal through openings in the cabinet. The wiring is consic

re practicable, individual leads are bunched together to form a cable;

ng is secdred to fixed panels or other surfaces at intervals to assure proper
the likelihood of hooking of slack during routine service, such as replac
hg reset mechanisms, oiling motors, replacing fuses, adjusting the settings

d Cables, UL
liance Wiring

the wiring, or
ered suitably

outing and to
ng air filters,
pf controls, or

the like|;

¢) Wiring is located in a compartment which is provided with a complete base pan or similar bottom
enclosure;

d) Wiring cannot be contacted through openings in the outer enclosure or cabinet by the probe
illustrated in Figure 6.3; and

e) Wiring is not located in a compartment where plumbing connections are made at the point of

installa

tion.

11.2.3 Cords or appliance wiring material of a type indicated in Table 11.2 need not be enclosed as
indicated in 11.2.2 if the wiring is:

a) Arranged so that burning insulation or molten material will not fall onto flammable material within
or under the enclosure, and
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b) Cord type indicated in 10.4.6 or protected from physical damage by baffles, barriers, or the like
so that the wiring cannot be contacted by a 1/2 inch (12.7 mm) diameter rod inserted vertically
downward into the wiring compartment.

Table 11.2
Additional wiring
Wire size Insulation Thickness
Type of wire cord, or cable AWG (mm?) inch (mm)
18 (0.82) 4/64 (1.6)
16 (1.3) 4/64 (1.6)
14 (2.1) 5/64 (2.0)
Appliance wiring material having thermoplastic or
neoprene insuldtion, with insulation thicknesses shown at 12 (3.3) 564 (2.0
right corresponding to the wire sizes indicated; or cord
Type S, SE, SEP, SEOO, SO, SO0, ST, STO, STOO; SJ, 10 (6-3) Ve (2.0)
SJE, SJO, SJOP, SJT, SJTO, SIJTOO, SP-3, SPE-3, 8 (8.4) 6/64 (2.4)
SPT-3 6 (13.3) 8/64 (3.2)
4 (21.2) 9/64 (3.6)
2 (33.6) 10/64 (4.0)
11.2.4 Parallel conductor appliance wiring material of the integral type shall not be ripped more than 3
inches (76.2 mm) unless the thickness of conductor insulation after ripping is at least 0.058 inch (1.47

mm). If the m
a separate m
limited.

bterial has conductor insulation not less than=0.028 inch (0.71 mm) after rippin
etal enclosure, conduit, electrical metallictubing, or metal raceway, the leng

11.2.5 Thermoplastic-insulated high voltage:wiring materials that have an insulation thid

inch (0.8 mm
are considerg
covered with
type rated for

nominal for sizes 16 and 18-AWG, and 3/64 inch (1.2 mm) for sizes 14, 12, 1
d to be equivalent to the-wiring materials referenced in Table 10.2 when the ¢
thermoplastic insulating tubing that has a wall thickness of 2/64 inch (0.8 m
the purpose from the\standpoint of electrical, mechanical, and flammability pro

11.2.6 Wheille cords or @ppliance wiring material are employed in a user accessib

compartment
asnottobed

11.2.7 The i

such wiringtshall be of a type as indicated in Table 10.2 and shall be located ¢
hmaged-by. product containers, removable shelves, or similar parts.

hsulation of wires or cords connected to a fan motor or other auxiliary moto

g and is within
th of rip is not

kness of 1/32
D, and 8 AWG,
onductors are
m) and is of a
perties.

e refrigerated
r protected so

r that requires

lubrication sh

having oil resi

I'Bae of an ol resistant tvne—such-a3s Tvnae-SJ0O _SJIT SPT.3 aor annliance\a
BB 8-0+ah-ohFesistahttype—Sstehas—peoJdIHhoo+H—=+-o—oFappHahce¥

stant insulation.

11.3 Low voltage circuits

11.3.1

iring materials

If grounding, short-circuiting, or damaging of low-voltage wiring may cause malfunctioning of a

pressure-limiting device, motor overload protective device or other protective device that may result in a
risk of fire, electric shock, or injury to persons, such wiring shall be enclosed as indicated in 11.2.2 or shall
be Type SPT-2 or SP-2 cord or one of the types indicated in 11.2.3.

11.3.2 Low voltage (Class 2) non-safety circuit wiring requirements are not specified.

11.4 Wiring

11.4.1

method

All wires and cords shall be routed and supported to reduce the risk of damaae due to:
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a) Shar

p edges,

b) Surfaces and parts that operate at temperatures in excess of that for which the wire insulation is

rated,

¢) Movi

ng parts, and

d) Parts that can be expected to vibrate, such as motors, motor compressors, refrigerant lines, and
similar parts.

Clamping mea

Exception: Wi

ras-and-cordsmav contactavibratinag nart whaon -
OS-AHE-COFERS-HIa)/ 6O Htaet-a-Yiofrathiig-patWHoH-

ns shall have smooth, rounded surfaces.

a) The
b) The

¢) Vibration does not place a strain on the wiring or wiring connections.

11.4.2 All wi
unless the ins|
caused by corf
enclosures an

Exception: W3
a) The

b) The

11.4.3 Each
connection sh

11.4.4 Splicq
or located in 4
movement, an
moved during
motors.

wiring is securely fastened to the part at the point of contact so as to restrict.m

bart does not have burrs, fins, or sharp edges, that might abrade the'insulation

ulation is specifically intended for this purpose. Wiring/shall be arranged to

i electrical enclosures.

es and cords shall be routed and supported so that they* will not be imme

densation, defrosting, or when intended for outdooryuse, rain exposure, from €

ter may enter an enclosure when:
boint of entrance is not in proximity to live electrical parts, and

ive parts are not wetted.

splice and connection shalllbe mechanically secured and electrically bonde
bll be made mechanically secure before being soldered.

s shall be located-within the ice cream maker enclosure. They shall be secu

separate enclosure so that they are not subject to flexing, motion, or vibra
d similar occurrences. Strain relief shall be provided on the conductors if the
servicing_operations, such as replacing fuses, resetting manual-reset dev

11.45 A spli

Ce, shall be provided with electrical insulation equivalent to that of the conduct

Il

bvement,

and

rsed in water

prevent water

ntering wiring

d. A soldered

ed in position
ion due to air
viring may be
ces, or oiling

br insulation if

permanence of spacing between the splice and other metal parts is not maintained. Thermoplastic tape
wrapped over the sharp ends of conductors is not acceptable.

11.4.6 Splicing devices, such as fixture-type splicing connectors and pressure wire connectors, may be
employed if they provide mechanical security and insulation rated for the voltage to which they are
subjected. Among the factors that are taken into consideration when judging the acceptability of splice
insulation are electrical, mechanical, and flame resistance properties. Splicing devices that comply with
the Standard for Wire Connectors, UL 486A-486B, are considered acceptable

11.4.7 A quick-connecting assembly shall:

a) Comply with the Standard for Electrical Quick-Connect Terminals, UL 310; or

b) Form a secure electrical connection, such as by detents in the mating parts, and shall be
acceptable for carrying the current involved during the Temperature and Pressure Test, Section 43.
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Securement of connections may be determined by engagement/disengagement tests as specified
in the Standard for Electrical Quick-Connect Terminals, UL 310.

11.4.8 Wire binding screws shall thread into metal. At terminals, stranded conductors shall be secured by
soldered or pressure-type terminal connectors or the conductors shall be soldered or otherwise
assembled to prevent loose strands after assembly. Soldered connections shall be made mechanically
secure before being soldered.

11.4.9 Open-slot type connectors shall not be used unless they are constructed to prevent disconnection
resulting from loosening of the clamping means. When required spacings are reduced below the minimum
acceptable values by movement of the connector, the shanks of terminal connectors shall be protected by
electrical insulation secured in position and not less than 0.028 inch (0.71 mm) thick, except as permitted

by 29.9.

11.4.10 Holgs for passage of wires and cords through walls, panels, or barriers Shall ha

ve one of the

following:
a) Smooth, rounded surfaces;
b) Be|provided with smoothly rounded bushings fabricated from materials, such as ceramic,
phenolic, cold-molded composition, or fiber; or
c) Be provided with wire insulating bushings that comply‘with the Standard for Insulgting Bushings,
UL 63%.

11.4.11 A wiring enclosure formed between the cabinét-shell, liner, molding, trim strips, gr the like shall

be constructe
sharp edges (

d of metal or of nonmetallic material, see 8.1.3, and shall provide a smooth wj
r sharp projecting screws that might damage the wire insulation.

reway with no

11.4.12 Wiring shall be separated from HB and HBF materials in accordance with Table 62,1 and Section
9.

Exception: Wlring employing VW-1.insulation need not be separated.

11.5 Short ¢ircuit protection

11.5.1 A conductor ofia-motor circuit having two or more thermal- or overcurrent-protected motors wired

for connectiorn

to one'supply line shall comply with one or more of the following:

a) Ha

conductors as

e_an’ampacity of not less than one-third the ampacity of the branch circuit

deterr

med i 1028, or

b) Be 18 AWG (0.82 mm?) or larger and not more than 4 feet (1.2 m) in length, provided that the
circuit will be protected by a fuse or circuit breaker rated not more than 60 amperes, or

c) Serve as a jumper lead between controls, provided that either the length of the lead does not
exceed 3 inches (76.2 mm), or the conductor is located in an electrical control enclosure.

d) Withstand the conditions of the Limited Short-Circuit Test, Section 55.

12 Secondary Circuits

12.1

12.1.1 Each

General

secondary circuit shall comply with the requirements for high-voltage circuits.
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Exception: A secondary circuit is not required to comply with the requirements for high-voltage circuits

when all of the

following conditions are met:

a) The circuit is not relied upon to reduce the risk of fire, electric shock, or injury to persons;

b) The circuit complies with the requirements for one of the types of secondary circuits referenced

in12.2

and 12.3; and

c) The circuit is separated from other circuits as required in Section 13, Separation of Circuits.

12.1.2 A secondary circuit is a circuit that is isolated at all points from the high-voltage primary branch
circuit. This isolation shall be provided by means of a transformer, optical isolator, limiting impedance, or

electromecha

ical relay

12.1.3 Movir
circuit in which

12.1.4 When
made at only ¢

Exception: A (
from being cor

1215 Awa
more than 10

12.2 Class 2
12.2.1 ACla
a) The
b) The
1: Gen

Class 4

1222 A Cla

available powgr in accordance with 12.3.3.

12.3 Limited

g parts are to be evaluated with regard to their potential for personal injury regd
they are located.

a secondary circuit is connected to the frame of the appliancey the conne
ne point in the appliance or system.

Ulass 2 circuit (see 12.2) and a Limited Voltage/Current Circuit (see 12.3) are
hnected to the frame at more than one point.

eform is considered to be direct-current (dc) when the amplitude of the voltag
bercent of the peak voltage.

circuits

5S 2 circuit shall be supplied by anjisolating source that complies with the follov
Standard for Class 2 Power Units, UL 1310;

requirements for Class 2 transformers in the Standard for Low Voltage Transf

and Class 3 Transformers, UL 5085-3.

ss 2 transformer that is not inherently limited shall be provided with a mea

ardless of the

ction shall be

hot prohibited

e ripple is not

ng:

ormers — Part

eral RequirementsitUL 5085-1 and the Standard for Low Voltage Transformpers — Part 3:

ns to limit the

voltage/current circuits

12.31

A limited voltage/current circuit shall be supplied by an isolating source (for example, the

secondary winding of an isolating type transformer) having a maximum open circuit voltage potential
available to the circuit of not more than 30 volts rms/42.4 volts peak, or 60 volts dc; and having at least one
of the following means that limits the power available to the levels specified for a Class 2 transformer:

a) A fixed impedance;

b) A fuse;

c)Ano

nadjustable manual reset circuit protector; or

d) A regulating network.
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12.3.2 A limited voltage/current circuit may also be a circuit that complies with the requirements for a
Limited Power Source as described in Clause 2.5 in the Standard for Information Technology Equipment
Safety — Part 1: General Requirements, UL 60950-1.

12.3.3 When a secondary fuse or other such secondary circuit protective device is used to limit the
available current in accordance with 12.3.1, it shall be rated in accordance with Table 12.1.

Table 12.1
Rating for fuse or circuit protective device
Maximum available voltage (rms)? Amperes
0-20 5.0
Over 20 — 30 100/V°

8Includes open Eircuit voltage.

bV is defined as|the maximum available rms voltage, including open circuit voltage.

12.3.4 When a primary circuit protective device is used to limit the available current in agcordance with
12.3.1, there|are no restrictions on the current rating of the protective' device as long as it limits the
available secgndary current in accordance with Table 12.1.

12.3.5 Afusk used in accordance with 12.3.3 and 12.3.4 shall\be one of the following:

a) A npn-interchangeable fuse;
b) The largest fuse that fits in the fuseholder provided; or

c) Not|subject to user servicing and marked as indicated in 12.3.6.

12.3.6 When a protective device is used@s specified in 12.3.3 or 12.3.4, the device shall comply with the
requirements [of this Standard and shall pe provided with an adjacent replacement marking|in accordance
with 67.19.

12.3.7 An impedance or regulating network used to limit the power in accordance with 12.3.1 shall limit
the current under short-circuit Conditions to not more than 8.0 amperes measured after 2 minutes.

12.3.8 When a fixed impedance (such as a component or grouping of components in the same circuit) or
a regulating network (such as used in a switching type power supply) is provided to limit the [voltage and/or
the available gurrent in accordance with 12.3.1, the fixed impedance or regulating network shall function to
limit the voltage tothe vatues giveninm t2-3-tand timitthe current to the vatue given im 12-3.7 under single
fault conditions.

12.3.9 The impedance, the fuse, the protector, or the regulating network, and the wiring between it and
the isolating transformer mentioned in 12.3.1 shall be judged as if it were a part of a high-voltage circuit.

12.3.10 Wires and cables that are part of a low-voltage circuit shall be provided with strain relief if stress
on the wire or cable would cause the internal wiring of the circuits to contact an uninsulated live part of
another circuit.

13 Separation Of Circuits

13.1  Unless provided with insulation rated for the highest voltage involved, insulated conductors of
different circuits (internal wiring including wires in a wiring compartment) shall be separated by barriers or
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shall be segregated, and shall, in any case, be so separated or segregated from uninsulated live parts
connected to different circuits.

13.2 Segregation of insulated conductors may be accomplished by clamping, routing, or other means
that maintains permanent separation from insulated or uninsulated live parts of a different circuit.

13.3 Field-installed conductors of any circuit shall be segregated or separated by barriers from field-
installed and factory-installed conductors connected to any other circuit unless the conductors of both
circuits are or will be insulated for the maximum voltage of either circuit.

13.4 Field-installed conductors of a high-voltage circuit or a low-voltage circuit with National Electrical

Code, NFPA 70, Class 1 wiring shall be segregated or separated by barriers as specified in (a) and (b):

a) Fron

b) Fror
motor
may re

Exception: Se

13.5 Field-in
wiring shall be

a) Fron

b) Fron
such a
where

13.6 Ifabar
or of arigid ing

14 Bonding

14.1 Anice d
carrying meta

service personnel dufing service operations that are likely to be performed when the ice cr

energized.

h uninsulated live parts connected to a different circuit, other than wiring tefmin

h any uninsulated live parts of electrical components, such as a pressure-li
bverload protective device, or other protective device, where short-circuiting
sult in a risk of fire, electric shock, or injury to persons.

gregation or separation by barriers is not required at wiring-terminals.

stalled conductors of a low-voltage circuit with National Electrical Code, NFP
segregated or separated by barriers as specified\in'(a) and (b):

h uninsulated live parts connected to a high-yeltage circuit, and

N wiring terminals and any other uninsulated live parts of low-voltage electrica
5 a pressure-limiting device, motor.@verload protective device, or other prot
Short-circuiting or grounding may réesult in a risk of fire, electric shock, or injury

ulating material secured(in place.
For Grounding

ream maker ‘shall have provision for the grounding of all exposed or accessib
parts that.are likely to become energized and that may be contacted by t

als, and

miting device,
or grounding

A 70, Class 2

components,
bctive device,
lo persons.

ier is used to provide separation between the wiring of different circuits, it shall be of metal

€ noncurrent-
he user or by
eam maker is

14.2 Uninsulated metal parts, such as cabinets, electrical enclosures, motor frames and mounting
brackets, controller mounting brackets, heater element sheaths, capacitors and other electrical
components, interconnecting tubing and piping, valves and plumbing accessories, and refrigerant-
containing parts are to be bonded for grounding if they may be contacted by the user or service personnel.

Exception: The following metal parts need not be grounded:

a) Adhesive-attached, metal-foil markings, screws, handles, or the like, that are located on the
outside of enclosures or cabinets and isolated from electrical components or wiring by grounded
metal parts so that they are not likely to become energized.

b) Isolated metal parts, such as motor controller magnet frames and armatures or small assembly
screws, that are positively separated from wiring and uninsulated live parts.
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c) Cabinets, panels, and covers that do not enclose uninsulated live parts if wiring is positively
separated from the cabinet, panel, or cover so that such parts are not likely to become energized.

d) Panels and covers that are insulated from electrical components and wiring by an insulating
barrier of vulcanized fiber, varnished cloth, phenolic composition, or similar materials not less than
1/32 inch (0.8 mm) thick, 0.028 inch (0.71 mm) minimum, and secured in place. If material having a
lesser thickness is used, consideration is to be given to such factors as its electrical, mechanical,
and flame resistance properties when compared with materials in thicknesses specified above.

14.3 Metal-to-metal hinge bearing members for a door or cover are considered to be a means for
bonding a door or cover for grounding if a multiple-bearing pin-type hinge(s) is employed.

other material
Il be protected
or plating. A

ing conductor or strap shall:

brotected from mechanical damage or be located within the confines of the outer enclosure

or frame, and

b) Not
unless
fasten

14.5 Aninte
installed groy
connect term

be secured by a removable fastener used for any purpose’other than bonding
the bonding conductor is unlikely to be omitted after removal and repla

er.

rnal connection for bonding internal parts to_the enclosure for grounding, but
nding conductor or for the grounding wiresin a power-supply cord, may en
nal of the specified dimensions if the connector is not likely to be disp

for grounding
cement of the

not for a field-
hploy a quick-
aced and the

component is[limited to use on a circuit having a branch circuit protective device rating listed|in Table 14.1:
jTable 14.1
Branch circuit protective device ratings
Tdrminal dimensions inches (mm) Rating of protective device amperes
0.020 by 0.187 by 0,250 20 or less
(0.51 by 4.75 by 6:4)
0.032 by 0.187\by 0.250 20 orless
(0.81 by4.75 by 6.4)
0.032,by0.205 by 0.250 20 or less
(0.81.by 5.2 by 6.4)
0.032 by 0.250 by 0.312 60 or less
(0.81 by 6.4 by 7.9)

14.6 The bonding shall be by a positive means such as clamping, riveting, bolted or screwed connection,
welding, or soldering and brazing materials having a softening or melting point greater than 851°F
(455°C). The bonding connection shall penetrate nonconductive coatings such as paint or vitreous
enamel. Bonding around a resilient mount shall not depend on the clamping action of rubber or other
nonmetallic material except as indicated in 14.8.

14.7 With reference to 14.6, a bolted or screwed connection that incorporates a star washer under the
screwhead or a serrated screwhead is acceptable for penetrating nonconductive coatings. If the bonding
means depends upon screw threads, two or more screws or two full threads of a single screw shall engage
the metal.
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14.8 A connection that depends upon the clamping action exerted by rubber or other nonmetallic
material may be acceptable if it complies with the provisions of the Current Overload Test, Section 53, and
the Limited Short-Circuit Test, Section 55, under any normal degree of compression permitted by a
variable clamping device and also following exposure to the effects of oil, grease, moisture, and thermal
degradation that may occur in service. Also, a clamping device is to be considered with particular
emphasis on the likelihood of the clamping device being disassembled and reassembled in its intended
fashion.

14.9 On a cord-connected ice cream maker, a bonding conductor or strap shall have a cross-sectional
area not less than that of the grounding conductor of the supply cord. See also 14.12 and 14.13.

14.10 On a permanently connected ice cream maker, the size of a conductor employed to bond an
electrical enclpsure or motor frame shall be based on the rating of the branch circuit overcurrent device to
which the equipment will be connected. Except as indicated in 14.12, the size of the ¢onductor or strap
shall be in accprdance with Table 14.2.

14.11 A condluctor, such as a clamp or strap, used in place of a separate wire-conductor gs indicated in
14.10, is acceptable provided that the minimum cross-sectional conducting:area is equivalgnt to the wire
sizes indicated in Table 14.2.

14.12 A smaller conductor may be used if the bonding conduetér and connection comply with the
provisions of the Current Overload Test, Section 53 and the Limited Short-Circuit Test, Sectign 55.

14.13 A bongling conductor to a motor or other electrical component need not be larger thian the size of
the motor-circtiit conductors or the size of the conductors,stpplying the component. See 11.9.1.

Table 14.2
Bonding/wire conductor size

Minimum size of bonding conductor?
Rating of ovdrcurrent device, Copper wire, Aluminum wife,

anjperes AWG (mm?) AWG (mm?)

15 14 (2.1) 12 (3.3)

20 12 (3.3) 10 (5.3)

30 10 (5.3) 8 (8.4)

40 10 (5.3) 8 (8.4)

60 10 (5.3) 8 (8.4)

00 8 B834) B (13.3)

200 6 (13.3) 4 (21.2)

& Or equivalent cross-sectional area.

14.14 Splices shall not be employed in wire conductors used to bond electrical enclosures, motor
frames, or other electrical components.

14.15 If more than one size branch circuit overcurrent device is involved, the size of the bonding
conductor is to be based on the rating of the overcurrent device intended to provide ground-fault protection
for the component bonded by the conductor. For example, if a motor is individually protected by a branch
circuit overcurrent device smaller than other overcurrent devices used with the equipment, a bonding
conductor for that motor is to be sized on the basis of the overcurrent device intended for ground-fault
protection of the motor.
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14.16 A secondary circuit of less than 50 volts that is supplied by a transformer having a primary
connected to a source of more than 150 volts to ground shall be bonded for grounding.

14.17 With reference to 14.16, the size of the bonding conductor used to bond the secondary circuit
conductor that is to be grounded shall be in accordance with 14.13. If one of the secondary circuit
conductors is white or gray in color and located in a field wiring compartment, the white or neutral gray

conductor shall be the one that is grounded.

ELECTRICAL COMPONENTS

15 Current-

Carrying Parts

15.1 All curllent-carrying parts shall be of silver, copper, a copper alloy, or other material

use as an ele

Ctrical conductor.

Exception: Multimetallic thermal elements and heater elements of a thermal protecton]

inherently res

15.2 Alumin
oxidation and

15.3 lronor
carrying part:

jstant to corrosion.

Um may be used as a current-carrying part if investigated<and found to be tr
corrosion.

steel provided with a corrosion-resistant coating or'stainless steel may be use

acceptable for

need not be

pated to resist

i for a current-

a) If pgrmitted in accordance with 4.3, or
b) Within a motor, but the use of iron or steelfor current-carrying parts elsewhere in[the ice cream
makerlis not acceptable.
16 Insulating Material
16.1 Material for the mounting of uninsulated live parts shall be porcelain, phenolic compasition, or other
material with ¢quivalent electrical.and mechanical properties.
16.2 Vulcan|zed fiber may be’used for insulating bushings, washers, separators, and barriers, but not as

the sole supp

prt for uninsutated live parts where shrinkage, current leakage, or warpage m

risk of fire or ¢lectric shock. Polymeric materials may be used for the sole support of uninsu

shall comply
Materials — U

with ¢he requirements used as direct support of live parts in the Standard
se fo\Electrical Equipment Evaluations, UL 746C.

ay introduce a
ated live parts
for Polymeric

16.3

Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape, UL 510.

16.4

Coated Electrical Sleeving, UL 1441.

16.5

Extruded Insulating Tubing, UL 224.

Insulating tape required for compliance with this standard shall comply with the Standard for

Insulating sleeving required for compliance with this standard shall comply with the Standard for

Insulating tubing required for compliance with this standard shall comply with the Standard for

16.6 Film-coated wire or materials used in an insulation system that operates above Class 105 (Class A)
temperatures shall comply with the Standard for Systems of Insulating Materials — General, UL 1446.
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17 Switches and Controllers

17.1 A motor controller(s) used for controlling the loads involved shall be provided for all ice cream
makers incorporating:

a) Two or more motors, or

b) A motor(s) and other load(s) intended for connection to the same power supply. See 17.3 and
17.4.

17.2 As used in this standard, a motor controller is defined as any switch or device normally used to start
and stop a motor.

17.3 The attachment plug and receptacle may serve as the controller on a cord-connecfed ice cream
maker if the marked ampere rating does not exceed the values shown below for the,voltade indicated in
Table 17.1:

Table 17.1
Ampere rating limits

Amperes Voltage
7.2 115
4.0 208
3.6 230

17.4 A contrpller is not required for any supply.@ircuit of a permanently connected ice [cream maker
where the circlit supplies:

a) Twolor more motors, or

b) A mptor(s) and other load(s)-if, in either case, the marked maximum size of the[supply circuit
overcufrent protection device for that circuit does not exceed 20 amperes at 125 voltg or less, or 15
ampergs at 600 volts oress, and if the rating of any motor in the circuit does hot exceed 1
horseppwer (746 W odtput) and 6 full-load amperes.

17.5 A cord-fonnecteddce cream maker shall be provided with a manually operable switch that will shut
off any motor Ipad exceeding the values indicated in 17.3. Such switches shall:

a) Havea marked OFF position,

b) Indicate which load it controls, such as compressor, fan motor, or the like, and

c) Be accessible without requiring the use of tools.
| 176 Deleted

17.7 A manually operated switch with a marked off position that controls a hermetic refrigerant motor-
compressor with or without other loads shall have a current rating that is at least 115 % of the sum of:

| a) The motor-compressor rated load current, maximum rated current, or branch-circuit selection
current, whichever is greater, and

I b) The rated current for any other controlled loads.
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17.8 A switch or other control device shall be rated for the load it controls as determined by the
Temperature and Pressure Test, Section 43.

17.9 If a branch-circuit selection current is marked on a permanently-connected ice cream maker, a
controller for a hermetic refrigerant motor-compressor shall have a full-load current rating not less than this
marked value plus any additional loads controlled.

17.10 A switch that controls an inductive load, such as a transformer, shall have a current rating of not
less than twice the total marked current ratings of the transformer or other equipment that it controls,
unless the switch is rated for the particular application.

17.11 A switch that controls a medium-base lampholder of other than a pilot or indicatin
rated for use ith tungsten-filament lamps.

light shall be

1712 Aswi
the tungsten-
nonautomatic
full ampacity.
also acceptab

17.13 The Iq
by the size 3
considered a
lampholder a4

17.14 Delet

1715 Ifas

another moto
current or m

current of any

17.16 Motor
ungrounded g

ch is acceptable for use with tungsten-filament lamp loads if it has a “T"|or “L”
ilament lamp load. A general-use alternating current (ac) snap switch; a circu
circuit interrupter are considered acceptable for controlling tungsten-filament

le for use with that tungsten-filament lamp load without additional test.

ad controlled by a switch connected in an incandescent lighting system is to
nd number of lampholders controlled as specified: €ach intermediate-base
s a 25-watt load, a medium-base lampholdéer.as a 60-watt load, and
a 500-watt load.

14

d

2

vitching device controls a motor_|6ad, such as a motor-compressor, and mg
" and/or other load, it shall havéia’current interrupting capacity not less than th

fan motor and/or other lead:

controllers shall be arranged so that they will simultaneously open a suffici
lonductors to intefrupt current flow to the motor.

Exception: This requirement does not apply to crankcase heating arrangements wherg

arranged to p
with the moto

ermit current flow through a capacitor in series with the start winding of single
[ not eperating.

rating equal to
t breaker, or a
lamps at their

A switch having an AC ampacity of six times or more of the-tungsten-filament lamp load is

be determined
lampholder is
A mogul-base

y also control
e locked-rotor

bximum rated current of thexmotor-compressor plus the full load or maximum operating

ent number of

the circuit is
-phase motors

hina-al HECE =T~y i

......

17.17 Coil w

' hall kb +adl pad—varnichad PP~ TRH
Illy UCTVIUTCO ol'idil Vo IIIIPIUHIIG[UU, UIYypCuU, vartnoricu, ur Tyul

to resist absorption of moisture.

alently treated

17.18 Switching devices shall be housed within an enclosure that will protect coils and contacts against
mechanical damage, dirt, and moisture. The enclosure of the switching device may be provided by its
method of mounting within the ice cream maker enclosure, by inherent construction of the component, or
by means of a separate enclosure.

17.19 A circuit breaker shall be connected to open all ungrounded conductors of the circuit. Multipole
circuit breakers shall be the common trip type.

Exception: Single-pole circuit breakers with handle ties, the combination of which complies with the
applicable requirements in the Standard for Molded-Case Circuit Breakers, Molded-Case Switches and
Circuit-Breaker Enclosures, UL 489, may be used as the protection for each ungrounded conductor
supplying line-to-line connected loads of a product rated for connection to a circuit of a grounded system.
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17.20 Switches shall comply with one of the following standards:

a) Deleted.

b) Stan

c) Stan

dard for Switches for Appliances, Part 1: General Requirements, UL 61058-1;

dard for General Use Snap Switches, UL 20; or

d) Standard for Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker
Enclosures, UL 489.

e) Standard for Low-Voltage Switchgear and Controlgear, — Part 1: General Rules — UL 60947-1
and the Standard for Low-voltage Switchgear and Controlgear — Part 5-2: Control Circuit Devices

and Sw

17.21 Clock-
a) Stan

b) Star]
Standg
Requir

17.22 Contrg
inherent safety

Exception: An
increase the ri
requirements

end product sf

a) Com
b) Quid
c) Wirin
d) Sec

e) Sep

Iching Elements — FroxXimity switches, UL oUY4/7-0-2.

Operated switches shall comply with one of the following standards:
dard for Clock-Operated Switches, UL 917;

dard for Automatic Electrical Controls — Part 1; General Requitements, UL 60
rd for Automatic Electrical Controls for Household and*Similar Use; Part|
pments for Timers and Time Switches, UL 60730-2-7.

Is shall comply with Supplement SA or one of the appropriate standards in Tal
under the specified parameters/conditions noted in Table 17.3.

electronic operating control (e.g. a non=protective control), the failure of wh

Df Clause 17.22, but need only be subjected to the following applicable requir
andard:

ponents (4.3, 4.4)
k-Connects (11.4.7 — 11.429)
g (11)

bndary Circuits (12)

bration Of Circuits (13)

730-1 and the
2: Particular

ple 17.2 for its

jich would not

sk of electric shock, fire, or personal injury, are not required to meet the component control

bments of this

f) CurrTnt Carrying Parts (15)

g) Insulating Material (16)

h) Spacings (29— 31)

i) Printed Wiring Boards (26F)

J) Temperature Test (43)

k) Dielectric Withstand Test (44)

/) Component Failure Test (63A).
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Table 17.2
Controls — standards for inherent safety

Purpose of the control Applicable standards

Temperature sensing control UL 244A; or

UL 60730-1 and UL 60730-2-9

Pressure controls UL 244A; or

UL 508; or

UL 60730-1 and UL 60730-2-6

Motor and speed controls UL 508; or

UL 61800.5-1.-0o¢
g

UL 244A; or

UL 60730-1

Timers UL 244A; or

UL 60730-1 and UL 60730-2-7

Liquid level confrols UL 244A; or
UL 508; or
UL 60730-1 and UL 60730-2-15
Limit controls UL 60730-1 and UL 6073052-6"or UL 60730-2-9
Table 17-3

Required parameters/conditions for controls

Features/condjtions Requirement

Electrical rating The eontrol shall meet or exceed the electrical ratings of the Ipad it is
controlling. Compliance shall be shown by measuring and regording the
electrical parameters under all normal modes of operation of fhe equipment.

Maximum operating ambient, T . The maximum operating ambient of the control shall be equal to or exceed
the manufacturer’s specified value or the measured value dufing the
temperature test, whichever is higher.

Number of cycl¢s of manual action((reset) Operating — 6000 cycles

Protective (safety) — 6000 cycles; 1000 with current, 5000 without current

Number of cycl¢s of automatic action Operating (regulating) — 6000 cycles

Protective (safety) — 100,000 cycles?®

CTI of materialg 175 <V <400

Type of action A control incorporating Class A control functions are considered to have type
1 action
A control incorporating Class B or C control functions are considered to have
type 2 action

Reset limits for thermal cut-outs minus 35 °C

Pollution degree See Table 31.1

Overvoltage category See Table 31.2

Type of disconnection Micro-interruption (1.C) — controls with Class A functions

Micro-disconnection (1.B or 2.B) — controls with Class B or C functions

Micro-interruption (1.Y) — applies to solid-state switches (ex: SSR, triacs etc.)

Full disconnection (1.A or 2.A) — applies to “on-off” switches

@ Endurance cycling requirements for compressor and motor protectors are specified in the appropriate compressor or motor
standard. See Section 18.
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17.23 Unless specified elsewhere in this standard protective (safety) controls where the control functions
are being relied upon to reduce the risk of fire, electric shock or personal injury during abnormal operation
of the equipment shall additionally comply with Supplement SA or one of the appropriate standards in
Table 17.4 using the specified functional safety test parameters/conditions.

Table 17.4
Functional safety standards and test conditions

Hardware
only Software only Hardware and software
Functional safety test H.11.12, UL UL 991, UL UL 60730-1
parameters/severity levels etc U994 Y4998 60730-4 1998 (+)
FMEA analysis X X X X X
Equipment failurg rate X failures/108 - - ~ -
Test accelerated multiplier Intermittent _ _ \ _
use — 576.3
Continuous
use — 5763
Test accelerated|factor Table 25.2
based on
ambient - N\ - -
temperature
Voltage dips, valiation and X X X
interruptions Se¢ SA12.1(f) - -
Harmonics and Interharmonics: Mains X X X
Signaling. See JA12.1(g) B -
Influence of voltage unbalance (3- X
phase product oply) - - - -
Surge immunity [+ +) X - - X X
Fast transient/byrst X - - X X
Ring wave X - - X X
Electrostatic dis¢harge B.kV — contact - - 6 kV — contact || 6 kV — contact
8 kV —air - - 8 kV —air 8 kV —air
Electric and magnetic field X - - X -
RF — conducted gisturbances - - - X
Radiated EMF immunity 10 V/m - - 10 V/im X
Influence of supply frequency (+ + +) - - - X X
Magnetic field immunrity — = - X X
Thermal cycling Indoor 0 — _ _ Indoor 0 — Indoor 0 —
40°C 40°C 40°C
Outdoor minus _ _ Qutdoor minus | Outdoor minus
35-40°C 35-40°C 35-40°C
Humidity Indoor 50 Indoor 50 Indoor 50
percent - - percent percent
Outdoor 98 Outdoor 98 Outdoor 98
percent - - percent percent
Class of software - Class 1 Class B/C Class 1 Class B/C

NOTES

Table 17.4 Continued on Next Page
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Table 17.4 Continued

Hardware
only Software only Hardware and software
Functional safety test H.11.12, UL UL 991, UL UL 60730-1
parameters/severity levels etc. UL 991 UL 1998 60730-1 1998 (+)

(+) the test values shall be based on the type of control function under consideration. Test parameters corresponding to test /
severity level 2 shall be used for Class B control functions. Test parameters corresponding to test/severity level 3 shall be used for
Class C control functions, unless otherwise noted.

(+ +) — Indoor Use is installation Class 3. Outdoor Use is Installation Class 4.

(+ + +) — If supply frequency is relied upon for correct operation of the control.

17.24 With fegards to 17.23, the protective (safety) functions shall be as noted in Tablg 17.5, unless
otherwise spdcified.

Exception: Epdurance cycling requirements for compressor and motor protectors are specified in the
appropriate compressor or motor standard. See Section 19.

Table 17.5
Protective functions

Protective fungtion Type of control function Criteria of acceptance

Temperature linjiting control (thermal Class B +
cutout)
Door interlock Class B Shall reliably disconnect power to the hazard (for

example, a door switch controlling §n auger motor)

Motor OLP/oveftemperature/ ClassB A control becoming permanently inpperative and

overheating protection (not running disconnecting power meets the criteria for

overload) mitigating the risk

Pressure limiting device (Pressure Class B Before endurance, maximum marked (rated)

Limiter) setting +5 %. After endurance, £5 Y6 of measured
initial setting.

Refrigerant leal detection system Class B Shall reliably disable the motor-compressor from

control the electrical source of supply and ¢lose shut-off
valves.
For continuous airflow: within 10 sgconds of
circulation airflow reduction or stoppage, shall
reliably deenergize the motor-comgressor
operation and warn the user that aifflow is reduced.

) . ) , - _ For circulation airflow initiated by a|refrigerant leak
Circulation airflow-system-controf Ctass B detection system: shall reliably energize the

circulation airflow fan(s), causing them to continue
operating for not less than 5 minutes after the
refrigerant leak detection system has been reset
and shall deenergize the motor-compressor

operation.

whichever is greater.

* Before endurance: 10 °F (+6 °C) of its maximum marked set-point temperature up to a 300 °F (149 °C) rating, 4 % of its
maximum set-point Fahrenheit temperature up to 400 °F (204 °C), and 5 % above 400 °F; and After endurance; not vary from the
as-received cutout temperature by more than 5 % of the maximum set-point Fahrenheit temperature or more than 10 °F,

17.25 Deleted.
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18 Motors And Motor Overload Protection

18.1 Motors shall comply with the requirements in the Standard for Rotating Electrical Machines —
General Requirements, UL 1004-1. Hermetic Motor-Compressors shall comply with the requirements in
the Standard for Household and Similar Electrical Appliances, Part 2: Particular Requirements for Motor-
Compressors, UL 60335-2-34.

18.2 Motors having openings in the enclosure or frame shall be arranged to prevent particles from falling
out of the motor onto flammable material within or under the assembly.

18.3 The requirement in 18.2 will necessitate the use of a barrier of nonflammable material under an

open-type motor unless:

a) The
the equ

b) The
or mol
energiz

c) The
temper

18.4 The ba
shall have an
the like, may
burning insula

structural parts of the motor or of the ice cream maker, such as the bottom Cl¢
ivalent of such a barrier, or

motor overload protective device provided with the motor is such-that no burr
en material falls to the surface that supports the ice cream maker when
ed under each of the following fault conditions applicable to the motor type:

1) Open main winding,

2) Open starting winding,

3) Starting switch short-circuited,

4) Capacitor shorted (permanent split capacitor type), or

motor is provided with a thermal motor protector (a protective device that
ature and current) that will prevent the temperature of the motor windings from

1) Exceeding 257°F (125°€) under the maximum load under which the 1
without causing the protector to cycle, and

2) Exceeding 302°E_(150°C) with the rotor of the motor locked.

rier mentioned‘in' 18.3 shall be horizontal, shall be located as indicated in Fig
area not less-than that described in that illustration. Openings for drainage, v
be emploeyed in the barrier provided that such openings would not permit
ion, arthe like to fall onto flammable material.

sure, provide

ing insulation
the motor is

s sensitive to

notor will run

ure 18.1, and
bntilation, and
molten metal,
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Figure 18.1

Location and extent of barrier
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A — Motor winding is to be shielded by barrier. This is to consist of the entire motor winding if it is not otherwise shielded, and is to

consist of the unshielded portion of a motor winding which is partially shielded by the motor enclosure or equivalent.

B — Projection of outline of motor winding on horizontal plane.

C — Inclined line which traces out minimum area of the barrier. When moving, the line is to be always:

1) Tangent to the motor winding,
2) Five degrees from the vertical, and

3) So oriented that the area traced out on a horizontal plane is maximum.

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

inclined line C and the horizontal plane of the barrier.
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19 Motors

19.1

General

19.11

Each motor shall be protected against overload by one of the means specified in 19.2 — 19.3.

19.1.2 Overcurrent protective devices and thermal protective devices for motors shall comply with
applicable short-circuit current requirements for the class of protective device and shall, in addition,
comply with the requirements of the Limited Short-Circuit Test, Section 55.

19.1.3 When a motor protective system is used, all components shall be provided as part of the

equipment.

19.2 Protecfion of single-phase nonhermetic motors

19.21

one or more o

All sir
the following:

a)As
maxim
maxim
does n
the ne
protect

bparate device responsive to motor current and rated oriset to trip at not n

Im operating current rating. If the percentage protection.specified in Column A
bt correspond to the percentage value of an overlead'felay of a standard size
t higher size may be used. However, the ovérload device of the next hig
against currents exceeding the percentage values specified in Column B of Ta

gle-phase motors other than a hermetic refrigerant motor compressor shall be protected by

nore than the

Im percentage protection specified in Table 19.1 based on’the motor nameplate full-load or

of Table 19.1
the device of
her size shall
ble 19.1.

b) A separate overload device which combines the functions of overload and overcurrent protection

and is fesponsive to motor current rated or setiat values not greater than the maximu
protection values as specified in Table 19.4“based on the motor nameplate full-loag

operating current rating. Such a device-shall be capable of fully protecting the cirg
both under overload and short circuit conditions.

c) A plotective device integral with the motor that complies with the Standard fo
Proteciion for Motors, UL 2111 and the Standard for Motors with Inherent Overheating
such g device relies on_Ssoftware as part of the protection, the software shall co
Standgrd for Software-in_Programmable Components, UL 1998 or Annex H of the
Automatic Electricali\Controls — Part 1: General Requirements, UL 60730-1.

d) A protective~device integral with the motor that complies with the Standard
Protecfed Motors, UL 1004-3. A motor intended to move air only, by means of an 2
that is jntegrally attached, keyed, or otherwise fixed to the motor, is required to hav

M percentage
or maximum

uit and motor

Overheating
Protection. If
mply with the
Standard for

for Thermally
ir-moving fan
e locked-rotor

protectjon-only.

e) Impedance protection complying with the Standard for Impedance Protected Motors, UL 1004-

2.

f) Protective electronic circuits integral to the motor that comply with the Standard for
Protected Motors, UL 1004-7.

g) Protective electronic circuits that comply with 19.2.2.

Electronically

h) Other protection that is shown by test to be equivalent to the protection specified in (c) and (d). If
a fuse is used as a motor protective device, the motor shall be protected by the largest size fuse

that can be inserted into the fuseholder.
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Table 19.1
Protective device activation level

Maximum percentage protection

A B
Motor with a marked service factor no less than 1.15 125 140
Motor with a marked temperature rise no more than 40°C 125 140
Any other motor 115 130

19.2.2 Except as indicated in 19.2.1 (c) and (f), electronically protected motor circuits shall comply with
one of the following:

a) Thg
When
compl
1998.

b) The
well a
Tempd
functid

c) Th

Standard for Tests for Safety-Related Controls Employing Solid-StaterDe

5 the Standard for Automatic Electrical Controls — Part:2-9: Particular Re
rature Sensing Controls, UL 60730-2-9. If software’is felied upon to pe
n, it shall be considered software Class B; or,

Requifements — Electrical, Thermal, and Energy, UL\61800-5-1 for a power conve

incorp

Exception: C
circuit if there
electronic cirg

19.2.3 With
considered w

19.3 Proted

19.3.1 Thre

a) Thr

brating overcurrent protection with the percentage protection set as indicated i

is no risk of fire, electric shock, or‘casualty hazard during abnormal testing
uit rendered ineffective.

reference to 19.2.2, test parameters in Table 17.3, Table 17.4, and Table

the protective electronic circuit is relying upon software as a protective~comf
with the requirements in the Standard for Software in Programmable Co
f software is relied upon to perform a safety function, it shall be censidered software Class 1;

Standard for Automatic Electrical Controls — Part 1: General Requirements, U

b Standard for Adjustable Speed Electrical Power Drive Systems — Pa

ices, UL 991.
bonent, it shall
mponents, UL

L 60730-1, as

muirements for

orm a safety

rt 5-1: Safety
sion controller
Table 19.1.

bmpliance with the above standards’is not required for an electronically protected motor

with the motor

17.5 shall be

hen judging the acceptability of a protective circuit.
tion of three-phase motors

e-phase motors shall be protected by:

be preperly rated overcurrent devices, each complying with 19.2; or

b) Ot

rprotective methods if the methods provide protection under primary single

-phase failure

conditions when supplied from wye-delta or delta-wye connected transformers. Units with such
protective methods shall be marked to indicate that the motor is protected under primary single-
phasing conditions.

c) Electronic protection that complies with 19.2.2 and 19.2.3.

19.4 Protec

19.4.1
following:

tion of hermetic refrigerant motor-compressors

Hermetic refrigerant motor-compressors shall be protected in accordance with one or more of the

a) The applicable requirements in the Standard for Household and Similar Electrical Appliances,

Part 2:

Particular Requirements for Motor-Compressors, UL 60335-2-34; or
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b) The Standard for Adjustable Speed Electrical Power Drive Systems — Part 5-1: Safety
Requirements — Electrical, Thermal, and Energy, UL 61800-5-1, with integral or separate
overcurrent protection and with the percentage protection set as indicated in Table 19.1; or

c) A separate overload relay that is responsive to motor compressor current and will trip at not
more than 140 % of the rated load current or maximum rated current of the motor compressor; or

d) An overcurrent device, such as a fuse or a circuit breaker, responsive to motor current, and rated
at no more than 125 % of the motor-compressor rated-load or maximum rated current of the motor-
compressor; or

e) Electronic protection that complies with 19.2.2 and 19.2.3.

19.4.2 In refgrence to 19.4.1(a), motor protection systems and thermal protection of a motd

shall not perm
156 % of the

a) The
phase

b) The
or syst

19.4.3 The Vv
values marke
permanently ¢
motor-compre
Temperature g

20 Fuseholc

20.1 Fuseho
4248-1, in con|
fuseholder:

a) Stan
b) Star

c) Stan

it a continuous current in excess of 156 % of the motor-compressor rated o
ranch circuit selection current if the latter is marked) unless:

ice cream maker is intended for connection to a 20 A, 120 V or a(#5/A, 208 or
branch circuit; or

motor-compressor protector or protective system is provided by an adjustabl

EMm.

plues of rated-load current or branch-circuit-selection current specified in 19.4|
d on the ice cream maker nameplate. Forva cord-connected ice cream
pnnected ice cream maker marked with assingle-ampere rating, the rated load
5sor as specified in 19.4.2 is the current drawn by the motor-compress
nd Pressure Test, Section 43.

ers

unction with any of the associated Standards tabulated below, as applicable f

dard for Fuseholders — Part 4: Class CC, UL 4248-4; or
dard for.Fyseholders — Part 5: Class G, UL 4248-5; or

dard fer Fuseholders — Part 8: Class J, UL 4248-8; or

r-compressor
ad current (or

240 V, single-

e speed drive

2 shall be the
maker or a
current of the
pbr during the

ders shall comply with the*Standard for Fuseholders — Part 1: General Reqlirements, UL

br the class of

d) Stan

dard-for Fusehotders=Part 9 Class K, 0t-4248-5;or

e) Standard for Fuseholders — Part 11: Class C (Edison Base) and Type S Plug Fuse, UL 4248-11;

or

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

g) Standard for Fuseholders — Part 15: Class T, UL 4248-15.

20.1.1

A fuseholder shall be installed, or protected so that adjacent uninsulated high-voltage live parts,

other than the screw shell of a plug fuseholder, cartridge fuse clips, or wiring terminals to the fuseholder,
will not be exposed to contact by persons removing or replacing fuses. A separation of less than 4 inches
(102 mm) from the insulating body of a fuse is considered to be adjacent. A barrier of vulcanized fiber or
similar material employed as a guard for uninsulated high-voltage live parts shall be not less than 0.028

inch (0.71 mm

) thick.
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20.2 The screw shell of a plug fuseholder used in a high-voltage circuit shall be connected toward the

load.

20.3 Plug fuseholders of the Edison-base type shall be provided with an adapter designed for Type S

fuses.

20A Fuses,

20A1

Circuit Breakers, and Supplementary Protectors

Unless otherwise specified, fuses shall comply with the Standard for Low-Voltage Fuses — Part 1:

General Requirements, UL 248-1, in conjunction with any of the associated standards tabulated below, as

applicable for

the class of fuse:

a) Sta

b) Sta

hdard for Low-Voltage Fuses — Part 4: Class CC, UL 248-4; or

ndard for Low-Voltage Fuses — Part 5: Class G, UL 248-5; or

c) Stapdard for Low-Voltage Fuses — Part 8: Class J, UL 248-8; or

d) Standard for Low-Voltage Fuses — Part 9: Class K, UL 248-9; or
e) Stahdard for Low-Voltage Fuses — Part 11: Class C (Edison(Base) and Type S
248-10; or

f) Stan
g) Sta

h) Sta

20A.2
fuse shall con
conjunction W

20A.3 Circu
Switches and
circuitry shall
489A.

20A.4 Circu
grounded ne\
The use of ex|

dard for Low-Voltage Fuses — Part 12: Class R, UL 248-11; or
ndard for Low-Voltage Fuses — Part 15: Class,T, UL 248-12.

ndard for Low-Voltage Fuses — Part 15:Class T, UL 248-15.

nply with the Standard for Low-Voltage Fuses — Part 1: General Requirements
th the Standard for Low-Voltage Fuses — Part 14: Supplemental Fuses, UL 24

t breakers shall comply. with the Standard for Molded-Case Circuit Breakers
Circuit-Breaker Enclosures, UL 489. In addition, circuit breakers used in telecd
comply with the Standard for Circuit Breakers For Use in Communications B

t breaKers used to protect circuits having more than one ungrounded con
tral shall be of the multipole common trip type arranged to open all ungrounds

Plug Fuse, UL

If a syipplementary fuse is permitted in-accordance with the requirements in this Standard, such a

5, UL 248-1, in
B-14.

Molded-Case
mmunications
Fquipment, UL

Huctor and no
ed conductors.

ernal’handle ties does not in itself constitute a common trip mechanism.

20A.5 Supplementary Protectors shall comply with the Standard for Supplementary Protectors for Use in

Electrical Equ

ipment, UL 1077.

20A.6 A supplementary protector shall not be used in place of a circuit breaker or protective control.

21

21.1
conductors or

Incandescent Lighting Systems

to ground.

No part of a screw-shell type lampholder shall operate at a potential of more than 150 volts between

Exception: This requirement does not apply to a lampholder for a pilot light or indicating lamp requiring the
use of tools for replacement.
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21.2 A lampholder shall be constructed and installed so that uninsulated live parts, other than the screw-
shell, will not be exposed to contact by persons removing or replacing lamps.

Exception: This requirement does not apply if, in order to remove or replace a lamp, it is necessary to

dismantle the ice cream maker or to remove a cover plate or other part by means of tools.

22 Receptacles

22.1

2211
receptacle int

nded for general use shall be rated 15 or 20 amperes, 125 or 250 volts

Receptacles shall comply with the Standard for Attachment Plugs and Receptacles, UL 498.

Unless intended to be connected to a power supply separate from that supplying other loads, a

| general-use

receptacles sHh

all be of the grounding type.

22.2 Receptacles shall be located so that liquid due to overflow, splashing, leakage,

defrosting will
than 60 degre

23 Receptac
23.1 Overcu
cream maker

cream maker.

Exception No,
connected to &

Exception No,
NFPA 70, the

not enter the receptacle. This will require the face of the receptacle to be mo
s from the horizontal.

tle And Lighting Circuit Overcurrent Protection

rent protection shall be provided for each receptacle)or lighting circuit inclu
by a circuit breaker(s) or fuse(s) that is intended for branch circuit use, as a

1:
power supply separate from that supplying the ice cream maker, see 68.24.

2: This requirement does not@apply if, in accordance with the National El
ce cream maker can be connected to a branch circuit rated at not more than 2

23.2 A 15-agpere protective device.shall be provided when a single 15-ampere recep

furnished. Twq
protected by e
20-ampere req

or more 15-amperereceptacles (two separate receptacles or a duplex recep
ther a 15 or 20-ampere protective device. A 20-ampere receptacle or a comb
eptacle shall be protected by a 20-ampere protective device.

24 Lamphol

241

ers

Lamphglders yand indicating lamps with integral lamp / lampholder (e.g. neon pilg

comply with the“Standard for Lampholders, UL 496. Lampholders forming part of a luminaire

cleaning, and
inted not less

led in the ice
part of the ice

This requirement does not apply if the receptacle or lighting circuit is ifptended to be

pctrical Code,
) amperes.

acle outlet is
acle) shall be
nation 15 and

t lamp) shall

that complies

with an appropriate luminaire standard are considered to fulfill this requirement.

25 Valves And Solenoids

25.1

Electrically operated valves shall comply with the:

a) Standard for Electrically Operated Valves, UL 429; or

b) 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: Particular
Requirements for Electrically Operated Water Valves, Including Mechanical Requirements, UL

60730-

2-8 or

c) Paragraphs 25.1.1 — 25.4.
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25.1.1

is subjected to the Temperature and Pressure Test, Section 43.

The coil of an electrically operated valve or solenoid shall not overheat when the ice cream maker

25.2 There shall be no risk of fire or electrical shock if an electrically operated valve or solenoid fails to
operate. See Burnout Tests — Components, Section 49.

25.3

without damage to the electrical parts of the valve or wiring.

If a valve must be cleaned periodically, the arrangement shall permit this operation to be performed

25.4 The coil windings of an electrically operated valve or solenoid shall be impregnated, dipped,
varnished, or equivalently treated to resist absorption of moisture.

26 Capacitchs

26.0 Motor
26.3.

26.1.0 Capd
26.4.

26.1 A motg

protect the pl
molten mater
protection not

Exception: If
houses other
a thickness le

26.2 Ifthec
and shall be
reduce the rig
inch (0.8 mm

26.3 A capa
against expul
requirements
used. See Sh

Capacitors shall comply with the Standard for Capacitors, UL 810 or shalt com

citors shall comply with the Standard for Capacitors, UL 810v6r shall comp

r starting or running capacitor shall be housed within' an enclosure or con
ates against mechanical damage and that will reduce the risk of the emissi
al resulting from capacitor failure. The containershall be of metal that provide
less than that of uncoated steel having a thickness of 0.020 inch (0.51 mm) (N

the capacitor is mounted within the enclosure of the equipment or within an
parts of the equipment, the individual‘¢ontainer of a capacitor may be of shee
ss than that required, or material other than metal.

pntainer of an electrolytic capacitor is metal, the container shall be considere
rovided with moisture-résistant electrical insulation to isolate it from dead me
k of contact during servicing operations. The insulating material shall be not
thick except as indicated in 29.8.

citor employing-a liquid dielectric medium more combustible than askarel sha
sion of théldielectric medium when tested in accordance with the applicablg
of this standard, including faulted overcurrent conditions based on the circu
prt-Circuit Test, Section 55.

ply with 26.1 —

ly with 26.1 —

ainer that will
bn of flame or
s strength and
0. 24 MSG).

enclosure that
t metal having

as a live part
| parts and to
less than 1/32

Il be protected
e performance
t in which it is

Exception: If the available Taull current is Timited by other components in the circuit, such as a motor start
winding, the capacitor may be tested using a fault current less than the test current specified in Table 55.1
but not less than the current established by dividing the circuit voltage by the impedance of the other
component(s).

26.4 Capacitors intended for connection directly across the line shall comply with the requirements of the
Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed
Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains, UL 60384-
14.

26.5 In reference to 26.4, if a capacitor complies with the Standard for Fixed Capacitors for Use in
Electronic Equipment — Part 14: Sectional Specification: Fixed Capacitors for Electromagnetic Interference
Suppression and Connection to the Supply Mains, UL 60384-14, it shall have specifications as follows:

a) Operating voltage — Not less than 110 percent of the rated voltage of the appliance.
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b) For capacitors connected across the line (phase-to-phase) — Subclass X1 (4.0 kV) or X2 (£ 2.5

kV) for

impulse voltage (based on minimum Overvoltage Category of Il).

¢) For capacitors connected from line to ground — Subclass Y1 or Y2 for any appliance having a
rated voltage not exceeding 500 volts; or as an alternate, subclass Y4 if the appliance has a rated

voltage

not exceeding 150 volts.

d) Upper category temperature — Based on the maximum capacitor surface temperature measured
during the Temperature Test in Section 43, but not less than 185°F (85°C).

e) Lower category temperature — Based on the minimum surface temperature for which the
capacitor has been designed to operate when installed within the appliance as intended, but not

greater

than 14°F (minus 10°C).

f) Duralion of the damp-heat steady-state test — Not less than 21 days.

g) Pas
V-0 fla

Parts in Devices and Appliances, UL 94.

26A Outlet Boxes, Electrical Cable, Conduit and Tubing

26A.1 Outlet
for Nonmetalli
Standard for (

for Cover Platgs for Flush-Mounted Wiring Devices, UL 514D.

26A.2 Alumi
Nonmetallic sh

26A.3 Flexib
conduit shall ¢

26A.4 Electr

26B Electro

26B.1 Electr
Interference F

me rating as described in the Standard for Tests for Flammability of Plastig

boxes shall comply with the Standard for Metallic-Outlet Boxes, UL 514A or
c Outlet Boxes, Flush Device Boxes, and Covers, UL 514C. Fittings shall co
onduit, Tubing, and Cable Fittings, UL 514B¢Cover plates shall comply with

hum or steel armored cable shall comply with the Standard for Armored
eathed cables shall comply with the 'Standard for Nonmetallic Sheathed Cable

e metal conduit shall comply-with the Standard for Flexible Metal Conduit, UL
pmply with the Standard forElectrical Rigid Metal Conduit — Steel, UL 6.

cal steel tubing shall'comply with the Standard for Electrical Metallic Tubing —
magnetic Interference Filters

bmagnetic™ interference filters shall comply with the Standard for El
Iters<UL™283.

sive flammability category B or C. As an alternate, a polymeric capacitor cas¢ shall have a

Materials for

the Standard
mply with the
the Standard

Cable, UL 4.
s, UL 719.

1. Rigid steel

bteel, UL 797.

bctromagnetic

26C Relays

26C.1

a) The

and-Gontacters

Electromagnetic relays and contactors shall comply with:

Standard for Industrial Control Equipment, UL 508; or

b) The Standard for Low-Voltage Switchgear and Controlgear, — Part 1: General Rules, UL 60947-
1, and the Standard for Low-Voltage Switchgear and Controlgear, — Part 4-1: Contactors and
Motor-Starters — Electromechanical Contactors and Motor-Starters, UL 60947-4-1.

26D Optical

26D.1

Isolators and Semiconductor Devices

to provide isolation between:

An optical isolator shall comply with the Standard for Optical Isolators, UL 1577 if it is relied upon
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a) Primary and secondary circuits;
b) Extra-low-voltage safety circuits; or

c) Other high-voltage circuits.

26D.2 A power switching semiconductor device that is relied upon to provide isolation to ground shall
comply with the Standard for Electrically Isolated Semiconductor Devices, UL 1557.

26E Terminal Blocks

26E.1 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and, if applicable,
be suitably rafedTor field wiring.

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059 if
the part complies with the requirements of Section 10.3 (Terminals and leads), Sectiom 15 (Current-
carrying parts), Section 16 (Insulating material), and Sections 29, 30, and 31 (spacings) of this end product
standard.

26F Printed-Wiring Boards

26F.1 A printed-wiring board shall comply with the Standard forPrinted-Wiring Boards, UL|796, and shall
have a flammability level of at least V-1 when tested in accordance with the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

Exception: THis requirement does not apply to a printed=wiring board that contains only Clags 2 non-safety
circuits.

27 Transfoimer Protection
27.1 High-vjoltage transformers
2711 General

27.1.11 A {ransformer (including an autotransformer), other than one as described [in 27.1.3.4 is
considered to[be a high<yoltage transformer and shall:

a) Be provided with thermal overload protection in accordance with the requirements|in 27.1.2.1,

b) Be protected by an overcurrent device in accordance with the requirements in 27.1.2.2, or

c) Comply with the Burnout Test — High-Voltage Transformers, Section 49.

Exception: A transformer rated less than 50 volt-amperes that supplies only a motor control circuit and is
located in the same enclosure as the motor controller need not comply with this requirement.

27.1.1.2 Transformers complying with the Standard for Low Voltage Transformers — Part 1: General
Requirements, UL 5085-1, and the Standard for Low Voltage Transformers — Part 2: General Purpose
Transformers, UL 5085-2, are considered to fulfill the requirements of 27.1.1.1.

27.1.2 Thermal protection

27.1.21 If a high-voltage transformer is provided with a thermal overload protective device, the device
shall be arranged to interrupt primary current and shall limit temperatures of the transformer windings,
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under overload conditions, to that permitted for the class of insulation employed in the windings. See
Overload Test — High-Voltage Transformers, Section 51.

Exception: If the thermal overload protective device provided is a nonrenewable thermal cutoff, a burnout
test is to be conducted in place of the overload test. See Burnout Test — High-Voltage Transformers,
Section 50.

27.1.2.2 A thermal cutoff shall comply with the Standard for Thermal-Links — Requirements and
Application Guide, UL 60691. A manual or automatic resetting thermal protector shall have an endurance
rating of not less than 6000 cycles and shall comply with the requirements for a type-2 action thermal cut-
out, as specified in the Standard for Automatic Electrical Controls — Part 1: General Requirements, UL
60730-1 and the Standard for Automatic Electrical Controls — Part 2-9: Particular Requirements for
Temperature ensing Controls, UL 60730-2-9.

27.1.3 Overgurrent protection

27.1.3.1 If a high-voltage transformer is protected by an overcurrent device, such’protection shall comply
with the requirements specified in 27.1.3.2, 27.1.3.3, and 27.2.1 — 27.2.3.

27.1.3.2 Except as noted in 27.1.3.3, a high-voltage transformer shall be protected by gn overcurrent
device(s) located in the primary circuit and rated or set as indicated/inTable 27.1. See 27.2.1

Exception: If the rated primary current of the transformer is 9~amperes or more and 125 percent of this
current does ot correspond to a standard rating of fuse or cCircuit breaker, the next higher standard rating
of protective device may be used. Standard ratings of protective devices are specified in Section 240.6 of
the National Efectrical Code, NFPA 70.

Table 27.1
Rating of‘overcurrent devices

Rated primary currént; amperes Maximum rating of gvercurrent

Transformer other than an device, percent of tfransformer
autdtransformer Autotransformer primary currenf rating
Less than 2 - 3002
2 or mere, less than-9 Less than 9 167
or more 9 or more 125

& May be increaded to 500 percent if transformer supplies a motor control circuit.

27.1.3.3 If the circuit supplying a transformer other than an autotransformer is provided with overcurrent
protection rated or set at not more than 250 percent of the rated primary current of the transformer,
additional overcurrent protection is not required in the primary circuit provided the secondary circuit is
protected at not more than 125 percent of the rated secondary current of the transformer. See 27.2.2.

Exception No. 1: If the rated secondary current of the transformer is 9 amperes or more and 125 percent
of this current does not correspond to a standard rating of fuse or circuit breaker, the next higher standard
rating of protective device may be used in the secondary circuit. Standard ratings of protective devices are
specified in Section 240.6 of the National Electrical Code, NFPA 70.

Exception No. 2: If the rated secondary current of the transformer is less than 9 amperes, the overcurrent
device(s) in the secondary circuit may be rated or set at not more than 167 percent of the rated secondary
current.
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27.1.3.4 A transformer that directly supplies a National Electrical Code, NFPA 70, Class 2 circuit (see
3.3) shall, in accordance with one of the Standards referenced in 12.2.1, either limit the output current
(inherently limited transformer) or be equipped with an overcurrent device (not inherently limited
transformer).

27.2 Overcurrent protective devices

27.2.1  Overcurrent protection in the primary circuit of a transformer, as described in 27.1.3.2, need not
be provided as part of the ice cream maker if, based on the marked rating or ratings of the ice cream
maker, the rating of the branch circuit overcurrent protective device or devices does not exceed the values

specified in 27.1.3.2.

27.2.2 Over
provided as p

27.2.3 A red
shall:

a) Be
b) Be

c) Hav

The device(s
a)Aci

b) A f
cartrid

Exception: If
device used

current protection in the secondary circuit of a transformer, as required by 27,
art of the ice cream maker.

uired transformer overcurrent protective device(s) provided as part of the ice

brovided for all ungrounded conductors,

bized in accordance with requirements in 27.1.3.2 and 27.1.3.3, as applicable,

e a voltage rating not less than the circuit in which itis used.

shall be:
rcuit breaker acceptable for branch circuiit protection, or

Ise acceptable for branch circuit ‘protection, such as a Class CC, G, H, J,
e fuse or Type S plug fuse. See'67.19.

h transformer supply is tapped from a circuit supplying other loads in the ice ¢
or overcurrent protection may be of the supplementary type provided it has

rating acceptable for the circuit in-which it is used. See Table 55.1. If the supplementary tyq

is a fuse, the
67.19.

ice cream maker_shall be marked in accordance with the requirements in th

1.3.3, shall be

cream maker

K,L R, or T

ream maker, a
a short-circuit
e device used
b Exception to

28 High-Voltage Control Circuit Conductor Overcurrent Protection
28.1 Generfl
28.1.1 For the purpose of these requirements, a “control circuit” is one that carries electric signals

directing the performance of a controller which, in turn, governs power delivered to a motor or other load in
the ice cream maker. A control circuit does not carry main power current. If a control-circuit is supplied
through a transformer provided as part of the ice cream maker, see Transformer Protection, Section 27, for
additional requirements.

28.2 Direct-connected, high-voltage control circuits

28.2.1 For the purpose of these requirements, a “direct-connected high-voltage control circuit” is one that
is supplied from a branch circuit separate from a branch circuit that supplies other loads within the ice
cream maker. It is not tapped from the load side of the overcurrent device or devices of any controlled
circuit within the ice cream maker. See 68.23.
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28.3 Tapped high-voltage control circuits

28.3.1 For the purpose of these requirements, a “tapped, high-voltage control circuit”’ is one that is
tapped within the ice cream maker from the load side of the overcurrent device or devices for the
controlled load.

28.3.2 A tapped, high-voltage control circuit conductor shall be provided with overcurrent protection. The
rating of the overcurrent protective device or devices shall not exceed the applicable value specified in
Table 28.1.

Exception No. 1: An 18, 16, and 14 AWG (0.82, 1.3, and 2.1 mm2) conductor that does not exceed 4 feet
(1.2 m) in length between points of opposite polarity may be protected by a fuse or circuit breaker rated 60
amperes or legs.

Exception No| 2: An overcurrent protective device of a higher rating may be used”if the conductors
withstand shoft-circuiting when tested as specified in the Limited Short-Circuit Test, Section $5.

Exception No| 3: A lead 12 inches (305 mm) or less in length need not\be provided with overcurrent
protection.

Exception No|4: A control-circuit conductor, supplied from the s€ceondary of a single-phade transformer
that is connegted so that only a 2-wire (single voltage) secondary is used, may be protected by an
overcurrent dgvice(s) located on the primary side of the transformer provided:

a) This| protection is in accordance with requirements specified in Transformer Protection, Section
27, and

b) The|rating of the device does not exceed-the applicable value specified in Table 48.1 multiplied
by the fatio of secondary-to-primary rated transformer voltage.

Exception No.|5: A control circuit conductor that is tapped from the main power circuit at a ppint outside of
the control equipment enclosure shall\be protected as specified in Column A of Table 430.72(b) of the
National Electfical Code, NFPA 70.

Table 28.1
Overcurrent protective device rating for control circuit conductors

Maximum rating of overcurrent protective device, amperes
Conductors contained in control Conductors extending beyond control
Tapped control-circuit conductor equipment enclosure equipment enclosure
size, AWG Copper Aluminum? Copper Aluminum?
18 25 - 7 -
16 40 - 10 -
14 100 - 45 -
12 120 100 60 45
10 160 140 90 75
Larger than 10 b b c c
2 Includes copper-clad aluminum.
b 400 percent of value specified for 60°C conductors in Table 310.17 of National Electrical Code, NFPA 70.
300 percent of value specified for 60°C conductors in Table 310.16 of National Electrical Code, NFPA 70.
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28.4 Overcurrent protective devices

28.4.1

shall be provided as part of the ice cream maker.

Overcurrent protection for a tapped high-voltage control circuit conductor, as required by 28.3.2,

Exception: The overcurrent device(s) need not be provided as part of the ice cream maker if, based on the
marked rating(s) of the ice cream maker, the rating of the branch circuit overcurrent protective device(s)
does not exceed the values specified in Table 28.1.

28.4.2 A control circuit overcurrent protective device(s) shall:

a) Be provided for all ungrounded conductors,

b) Be

c) Hav

The device(s
a)Aci

b) A f
cartrid

Exception: If
device used

bized in accordance with requirements in 28.3.2, and

e a voltage rating not less than the circuit in which it is used.

shall be:
rcuit breaker acceptable for branch circuit protection, or

Ise acceptable for branch circuit protection, such as‘a Class CC, G, H, J,
e fuse or Type S plug fuse. See 67.19.

or overcurrent protection may be of the supplementary type provided it has

rating acceptable for the circuit in which it is used. See Table 55.1. If the supplementary tyq

is a fuse, the
SPACINGS

29 High-Vo
29.1 The fol

29.2 Unless
and between
Table 29.1.

ce cream maker shall be marked in.accordance with the exception to 67.19.

tage Circuits
owing electrical spacing requirements apply to high-voltage circuits, as define

specifically_noted otherwise, the spacings between uninsulated live parts of of
an uninsulated live part and a dead metal part shall be not less than the valu

29.3 The “Tl

K,L R, orT

fhe control-circuit is tapped from a circuit supplying other loads in the ice cream maker, a

a short-circuit
e device used

j in 3.3(a).

posite polarity
bs indicated in

hrough air’ and “Over surface” spacings specified in Table 29.1 and Tab

le 29.2 at an

individual component part are To be based on the tofal volt-ampere consumption of the Toad or loads that
the component controls. For example, the spacings at a component that controls only the compressor
motor are based on the volt-amperes of the compressor motor. Spacings at a component that controls
loads in addition to the compressor motor are to be based on the sum of the volt-amperes of the loads so
controlled. Spacings at a component that independently controls separate loads are to be based on the
volt-amperes of the largest load. The volt-ampere values for the loads referred to above are to be
determined by the marked rating of the loads. For loads that are not required to have a marked rating, the

measured inp

ut is to be used in determining the volt-ampere values.

29.4 The spacings indicated in Table 29.2 are applicable only to electrical components mounted in totally
enclosed nonrefrigerated and/or nonair handling compartments which are free of moisture, including that
caused by condensation. At wiring terminals and for circuits over 250 volts or over 2000 volt-amperes,
spacings in Table 29.1 apply.
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Table 29.1
Minimum spacings
Ratings Inches (mm)

Volt-amperes Volts Through air® Over surface® To enclosure®
2000 or less 300 or less 1/82 3.2) 1/4 (6.4) 1/4 (6.4)
2000 or less 301-600 3/8 (9.5) 12 (12.7) 1/2 (12.7)
More than 2000 150 or less 1/82 (3.2) 1/4 (6.4) 1/2 (12.7)
151 -300 1/4 (6.4) 3/8 (9.5) 12 (12.7)
301-600 3/8 (9.5) 12 (12.7) 12 (12.7)

inch (6.4 mm), e
need not be greg

® Includes fitting

¢ At points other
elements are no

1/16 inch (
1/4 inch (6

ter than that given in the above table. Wiring terminals are those connected in the field and ot fag

for conduit or metal-clad cable.

han field-wiring terminals, the spacings for heater elements only may be as indicated below provi
subject to moisture, such as may result from condensation on cooled surfaces:

.6 mm) through air and over surface for heaters rated 0 — 300 volts

¥4 mm) through air and over surface for heaters rated 301 — 600 volts

ess than 1/4
wire, spacing
tory wired.

ed the

Table 29.2
Spacings in non-refrigerated and/or non-airhandling compartments
Ratings Minimum spacing in inches (mm)
Volt-amperes Volts Through air Over surface To efclosure?
0-2000 0-125 1/16 (1:6-mm) 1/16 (1.6 mm) 1/4 (6.4 mm)
125 - 250 3/32 (2.4 mm) 3/32 (2.4 mm) 1/4 (6.4 mm)

Note — See 29.4

2 Includes fitting

for conduit or metal-clad cablg:

29.5 All unin
they were par
based on the |

29.6 With re
appliedtoani

ts of opposite polarity in accordance with the requirements indicated above
ighest voltage.involved.

ferenceo 29.2 and 29.3, the “To enclosure” spacings given in Table 29.1
ndividual enclosure of a component part within an outer enclosure or cabinet.

sulated live partsConnected to different circuits shall be spaced from one another as though

and shall be

are not to be

29.7 The above spacing requirements are not to apply to the inherent spacings of a component part of
the ice cream maker, such as a hermetic motor-compressor, motor, snap switch, controller, attachment-
plug cap, and the like, for which spacing requirements are given in a standard for the component.
However, the electrical clearance resulting from the assembly of the components into the complete
product, including clearance to dead metal or enclosures, shall be those indicated.

20.8

voltage of the system shall be employed in applying the spacings indicated in this section.

If higher than rated potential is developed in a motor circuit through the use of capacitors, the rated

Exception: If the developed steady-state potential as determined in the Temperature and Pressure Test,
Section 43, exceeds 500 volts, the developed potential is to be used in determining the spacings for the

parts affected.
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29.9 An insulating lining or barrier of fiber or similar material, employed where spacings would otherwise
be less than the required values, shall be no less than 0.028 inch (0.7 mm) thick and shall be so located or
of such material that it will not be deteriorated by arcing.

Exception No. 1: Fiber not less than 0.013 inch (0.3 mm) thick may be used in conjunction with an air
spacing of no less than 50 percent of the spacing required for air alone.

Exception No. 2: Thinner material may be used if it has equivalent insulating, mechanical, and flame-
resistance properties when compared with materials in thicknesses specified above.

29.10 The spacing between uninsulated live terminals of the components in an electric-discharge lamp
circuit and a dead metal part or enclosure shall not be less than 1/2 inch (21.7 mm) if the potential is 600
volts or less and not less than 3/4 inch (19.1 mm) if the potential is 601 — 1000 volts.

30 Low-Voltage Circuits

30.1 The following electrical spacing requirements apply to low-voltage circuits, as defined|in 3.3(b).

30.2 A circu
connected in
to be a low-va

30.3 The sp

it derived from a source of supply classified as a high-voltage circuit, havi
series with the supply circuit as a means of limiting the yoltage and current, is
Itage circuit.

acings for low-voltage electrical components that are installed in a circuit t

pressure-limiting device, motor overload protective device, ‘or other protective device, wh

grounded cirG

a) The
for the
29.5.

Lit may result in a risk of fire, electric shock; or injury to persons shall comply w

spacing between an uninsulated livegpart and the wall of a metal enclosure, in
connection of conduit or metal-clad cable, shall be not less than 1/8 inch

b) The
a dea

spacing between wiring terminals regardless of polarity and between the wirin
metal part, including the/enclosure and fittings for the connection of condu

ng resistance
hot considered

hat includes a
ere a short or
ith (a) - (c):

cluding fittings
3.2 mm). See

g terminal and
t, that may be

groundled when the device s installed, shall be not less than 1/4 inch (6.4 mm).

c) Theg spacing between-Uninsulated live parts regardless of polarity and between @an uninsulated
live part and a deadimetal part, other than the enclosure, that may be grounded when the device is
installgd, shall be-nhot less than 1/32 inch (0.8 mm) provided that the construction [of the parts is
such that spacings will be maintained.

30.4 The spacings in low-voltage circuits that do not contain devices such as indicated in 30.3 are not

specified.

31 Alternate Spacings — Clearances and Creepage Distances

31.1 As an alternative to the specified spacing requirements of Sections 25 and 26, Spacings, the
spacing requirements in the Standard for Insulation Coordination Including Clearances and Creepage
Distances for Electrical Equipment, UL 840, are applicable. The spacing requirements in UL 840 shall not
be used for spacings between field wiring terminals or between uninsulated live parts and a metal
enclosure. In determining the pollution degree and overvoltage category, the environmental conditions to
which the appliance is subjected in the end-use application shall be applied and those characteristics
given in 31.2 and 31.3 modified accordingly.

31.2 When applying specific requirements in UL 840, the degrees of pollution shall be as indicated in
Table 31.1.
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Table 31.1
Degrees of pollution

Equipment Pollution degree

Hermetically sea

protective coating.?

led or encapsulated equipment or printed wiring boards with

Equipment for ordinary locations and indoor use, such as residential

controls, commercial controls for use in a clean environment, nonsafety

controls for installation on or in appliances. 2
All safety or limit controls, equipment for outdoor use, and equipment

influenced by surrounding environment, such as controls within the

refrigerated compartment and within the machine compartment. 3

@ Tested in accor
Creepage Distar

HIRETN 1ol H toaiiatlha Oifoo ol £o | Lot fal RHRpNT Laaback cl
antewintheprotecive-CoatmgeSTrme—otaRtaradrormStrato-cooramatomeiaaing—oreara:

ces for Electrical Equipment, UL 840.

1ces and

31.3 When
Clearances aif
840, shall be 4

d Creepage Distances for Electrical Equipment, UL 840, the spacing requir
ased on the overvoltage categories as indicated in Table 31.2.

Table 31.2
Overvoltage categories

bpplying specific requirements in the Standard for Insulation Codrdination Including
ements in UL

Equipment Overvoltage categg

ry

Intended for fixe

 wiring connection Il

Portable and sta|

ionary cord-connected Il

Low voltage circ

Lits on the secondary side of a transformer? |

@ Applicable to Ig

equipment that increases the risk of fire or electric shock.

w-voltage circuits if a short circuit between the parts involved does not result in operation of the cg

ntrolled

REFRIGERAT

32 Refrigerant

32.1 The ref
evaluated in a

32.2 An ice

ION SYSTEM

rigerant employed in the system shall have flammability characteristics th
ccordance with the Standard for Refrigerants, UL 2182.

cream maker shall not employ a refrigerant with a toxicity safety group

at have been

classification

exceeding Clal

5s A as described by ASHRAE 34.

33 Pumpdown Capacity

33.1

The section of an ice cream maker designed to receive the refrigerant charge during a pumpdown

shall have the capacity to receive the charge without the liquid occupying more than 90 percent of the
volume of the section when the temperature of the refrigerant is 90°F (32.2°C).

34 Refrigerant Tubing And Fittings

341

shall be not less than indicated in Table 34.1.

The wall thickness of copper or steel tubing used to connect refrigerant-containing components

Exception: Copper or steel capillary tubing that is protected against mechanical damage by the cabinet or
assembly shall have a wall thickness not less than 0.020 inch (0.51 mm).
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34.2 Tubing shall be constructed of corrosion-resistant material, such as copper, or shall be plated,
dipped, coated, or equivalently treated to resist external corrosion. Aluminum may be used where the
material is not subject to galvanic corrosion.

34.3 Tubing forming part of components, such as evaporators or condensers, where protection is
afforded by inherent construction, shall be judged according to the requirements of the Strength Tests —
Pressure Containing Components, Section 57.

34.4 Special alloys or constructions used in refrigerant-containing components, including tubing with a
wall thickness less than indicated in 34.1, may be acceptable. Among the factors taken into consideration
when judging the acceptability are its:

a) Redistance to mechanical abuse,
b) Strgngth against internal pressure,
c) Resjstance to corrosion,
d) Prolection against refrigerant contamination, and
e) Conformity with requirements of safety codes, such as the(Safety Standard fo[ Refrigeration
Systems, ASHRAE 15, as compared to tubing of the minimam wall thicknesses ind|cated in Table
34.1.
Table 34.1
Minimum wall thickness® for copper;steel, and aluminum tubing
Copper
Protected within ice
Outside diarpeter, cream maker, Unprotected, Steel Aluminum
Inches mm) Inches (mm) Inches (mm) Inches (mm) Inchds (mm)
1/4 (6.4) 0.0245 (0.622) 0.0265 (0.673) 0.025 (0.64) 0.0350 (0.89)
5/16 (7.9) 0.0245 (0.622) 0.0265 (0.673) 0.025 (0.64) 0.0340 (0.89)
3/8 (9.5) 0.0245 (0.622) 0.0265 (0.673) 0.025 (0.64) 0.0350 (0.89)
112 12.7) 0.0245 (0.622) 0.0285 (0.724) 0.025 (0.64) 0.0390 (0.89)
5/8 15.9) 00315 (0.800) 0.0315 (0.800) 0.032 (0.81) 0.0340 (0.89)
3/4 19.1) 0.0315 (0.800) 0.0385 (0.978) 0.032 (0.81) 0.04d8 (1.24)
7/8 22:2) 0.0410 (1.041) 0.0410 (1.041) 0.046 (1.17) 0.04d8 (1.24)
1 254 8-0460 4168} 0-0466 169} 8-6690 (1.65)
1-1/8 (28.6) 0.0460 (1.168) 0.0460 (1.168) 0.046 (1.17) 0.0720 (1.65)
1-1/4 (31.8) 0.0505 (1.283) 0.0505 (1.283) 0.046 (1.17) - -
1-3/8 (34.9) 0.0505 (1.283) 0.0505 (1.283) - - - -
1-1/2 (38.1) 0.0555 (1.410) 0.0555 (1.410) 0.062 (1.57) _ _
1-5/8 (41.3) 0.0555 (1.410) 0.0555 (1.410) - - - -
2-1/8 (54.0) 0.0640 (1.626) 0.0640 (1.626) - - - -
2-5/8 (66.7) 0.0740 (1.880) 0.0740 (1.880) - - - -
@ Nominal wall thickness of tubing will have to be greater than the thickness indicated to maintain the minimum wall thickness.

34.5 Tubing connections shall be made by means of flare-type fittings with steel or forged brass nuts, by
soldering or brazing, or by equivalent means. Flare-type fittings shall comply with the applicable
requirements in the Standard for Refrigeration Tube Fittings — General Specifications, SAE J513.
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35 Refrigerant-Containing Parts

35.1 Parts of an ice cream maker subjected to refrigerant pressure shall withstand, without failure, the
pressure indicated in the Strength Tests — Pressure Containing Components, Section 57.

35.2 Parts of an ice cream maker subjected to refrigerant pressure shall be:
a) Constructed of corrosion resistant material, such as copper or stainless steel, or

b) Plated, dipped, coated, or equivalently treated to resist external corrosion.

35.3 Pressure vessels, as referred to in this standard, are any refrigerant-containing parts other than
bIC foot (0.01
e fittings.

,|]and stamped
ing pressure in

e considered

35.6 Pressufe vessels bearing the ASME Code “UM” symboliare to be tested to determirle compliance
with the Strength Tests — Pressure Containing Components;»Section 57. The manufacturer shall submit
evidence of cdmpliance of these vessels with ASME Boiler@and Pressure Vessel Code, Sectipn VIII.

36 Pressure-Limiting Devices

36.1 A presdqure-limiting device designed toxautomatically stop the operation of the comprgssor shall be
installed on alllice cream makers with a system containing more than 22 pounds (10 kg) of refrigerant.

36.2 The adjustable cutout pressure Setting of a pressure-limiting device shall not exceed one-third of
the ultimate sfrength of high-side.refrigerant-containing parts, provided this setting does rjot exceed 90
percent of the [setting of the pressure-relief device.

36.3 There shall be no.stop valves between the pressure-limiting device and the compressar.

37 Pressure Relief

37.1 Generat

37.1.1 An ice cream maker shall be constructed so that pressure due to fire, or other abnormal
conditions, will be relieved. Pressure-relief devices, fusible plugs, soldered or brazed joints, or special
terminals may be employed for this purpose. See 37.3.1.

37.1.2 A pressure-relief device is a pressure-actuated valve or rupture member designed to relieve
excessive pressures automatically.

37.1.3 An ice cream maker with a pressure vessel over 3 inches (76.2 mm) inside diameter, but not
exceeding 3 cubic feet (0.08 m?) internal gross volume, shall be protected by a pressure-relief device or
fusible plug.
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37.1.4 An ice cream maker with a pressure vessel exceeding 3 cubic feet (0.08 m®), but less than 10
cubic feet (0.28 m®) internal gross volume, shall be protected by a pressure-relief device.

37.1.5 There shall be no stop valve between the pressure-relief means and the parts or section of the
system protected.

37.1.6 All pressure-relief devices shall be connected as close as practicable or directly to the pressure
vessel or parts of the system protected. Pressure-relief devices shall be connected above the liquid
refrigerant level, installed so that they are accessible for inspection and repair, and arranged so that they
cannot readily be rendered inoperative.

37.1.7 Fusible plugs in the high-side of the refrigeration system may be located above or below the liquid
refrigerant le\lel. Fusible plugs in the low-side of the refrigeration system shall be located.above the liquid
refrigerant leviel.

37.2 Relief yalves

37.2.1 Pres
Code, Sectio

essure Vessel
size (ips) and

sure-relief valves shall comply with the requirements of ASME.Boiler and Pr
VIII. Valves of 1/2 inch [0.840 inches (21.3 mm) outside {diameter] iron pipe

larger shall b
less than 1/2
the code sym
metal plate at
of certificatior]

37.2.2 Pres
a) The

b) On
pressu

37.2.3 The marked discharge capacity shall be not less than the minimum required disch

See 37.3.1.
37.3 Fusibl

37.3.1
rupture memhi

!

Calculation>of“the minimum required discharge capacity and the rated dischargg

ar the authorized Code “UV” symbol together with the set’pressure and capsa
inch ips shall be similarly marked, except that wherg-the size does not permi

ached to it. Manufacturers of valves that do not bear the code symbol shall pr¢
of the valve and its pressure and capacity rating’by proper code authorities.

sure-relief valves shall be sealed at a start-to-discharge pressure not exceedin
marked working pressure of the pressure vessel protected or

b-fifth of the ultimate strength of pressure vessels that do not have a m
re.

b plugs or rupture members

er-or fusible plug shall be in accordance with the Safety Standard for Refriger

ASHRAE 15.

city. Valves of
[ a nameplate,

bol may be omitted and the set pressure and capacity'may be stamped on the¢ valve or on a

vide evidence

arked working

arge capacity.

capacity of a
htion Systems,

37.3.2 Fusible plugs and rupture members shall comply with the requirements in the Standard for
Refrigerant-Containing Components and Accessories, Nonelectrical, UL 207, as applicable to such
devices.

37.3.3 Rupture members shall have a nominal rated rupture pressure not exceeding the design pressure
of the parts of the system protected.
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PERFORMANCE
38 Instrumentation
38.1 Temperature measurements

38.1.1 Temperatures are to be measured by thermocouples, except that the change-in-resistance
method may be used to measure the temperature of motor windings or of coils. See 43.4. The
thermocouples are to consist of 24 — 30 AWG (0.21 — 0.05 mm?) wires. The thermocouples and related
instruments are to be accurate and calibrated. The thermocouple wire is to comply with the requirements
listed in the Tolerances on Initial Values of EMF versus Temperature tables in the Standard Specification
and Temperature-Electromotive Force (emf) Tables for Standardized Thermocouples, ANSI/ASTM
E230/E230M.

38.1.2 A thefmocouple junction and adjacent thermocouple lead wire are to be securely held in positive
thermal contagt with the surface of the material whose temperature is being measured. In most cases,
thermal conta¢t will result from securely taping or cementing the thermocouple implace, but where a metal
surface is involved, brazing or soldering the thermocouple to the metal may be necessary.

38.1.3 If the thermocouples are used in the determination of temperatures in connection with the heating
of electrical eduipment, thermocouples consisting of 30 AWG (0.05nim?) iron and constantgn wires and a
potentiometer|type of indicating instrument are to be used whenever referee temperature measurements
by means of thermocouples are necessary.

38.1.4 Except as specified in 38.1.5, during any test inwhich temperatures are measured,|temperatures
shall be monitored until maximum temperatures are attained. Thermal equilibrium is to be considered to
exist when three successive readings indicate thesame or decreasing temperatures. Readlings shall be
taken at the end of not less than three consecutive: periods, the duration of each period being not less than
5 minutes.

38.1.5 In refgrence to 38.1.4, if temperatures on the component being monitored cycle bétween higher
and lower temperatures due to the component cycling as part of the test (for example a Idad cycling on
and off due t¢ operation of a protective device), equilibrium is to be considered obtained when three
successive pepk temperatures.indicate the same or decreasing temperatures.

38.1.6 In reference to38:1.4 and 38.1.5, the recorded temperature shall be the highest of the three
readings.

38.2 Pressure measurements

38.2.1 Pressure gauges are to be attached in such a manner as to prevent leakage. Special fittings for
direct connection to the system or minimum lengths of 1/8-inch (3.2-mm) outside diameter commercial
capillary tubing may be employed for gauge connections. The volume of the pressure-measuring gauge
and lines is to be held to a minimum. All joints in the gauge system are to be tested for leakage.

38.2.2 Opening of the gauge line valves shall not cause a significant change in the electrical input of the
system that would prevent the equipment from performing in its intended manner. High-side gauges and
lines may be heated above the saturation temperature corresponding to the expected pressure or may be
precharged with a liquid refrigerant of the same type as used in the system to minimize the effect of
opening the gauge line valves.
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39 Test Voltage

39.1 Unless otherwise specified, ice cream makers are to be tested at 60-hertz voltages maintained at

the ice cream maker supply connections in accordance with Table 39.1.

Exception: Ice cream makers rated at other than 60 hertz frequencies are to be tested at their rated
voltages and frequencies.

Table 39.1
Test voltages

Name plate voltage rating

Normal test voltage®

110 to 120 120
200 to 208 208
220 to 240 240
254 to 277 277
440 to 480 480
550 to 600 600
Other Rated
@ These test volfages are nominal for the condenser fan motor failure test, Sectioh 45, and condenser water failurd test, Section
46.
40 Leakage Current Test — Cord-Connected Ice Cream Makers
40.1 The ledkage current of a cord-connected ice‘cream maker shall be not more than 0.7p milliamperes

when tested i accordance with 40.2 — 40.8.

Exception: A gord-connected ice cream-maker may produce a leakage current greater than

the following ¢onditions:

a) The ice cream makelr~shall have a reliable disconnect circuit that, upon loss

discon

b) The

nects the sources-that produce a leakage current greater than 0.75 mA.

leakage etirrent shall not exceed 3.5 mA with the grounding conductor ope

groundl integrity-disconnect circuit disabled.

Note: leakage cu
circuitry specified

frent'measurement on equipment investigated under this exception should be made with the app
inthe Standard for Leakage Current for Appliances, UL 101.

D.75 mA under

of grounding,

n and with the

opriate meter and

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

40.3 All exposed conductive surfaces are to be tested for leakage currents. Leakage currents are to be
measured between the grounded supply conductor and:

a) Each exposed surface individually, and

b) All exposed surfaces collectively if the surfaces are simultaneously accessible. Leakage
currents also are to be measured between simultaneously accessible surfaces.
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Parts are considered to be exposed surfaces unless guarded by an enclosure providing protection in
accordance with 6.1 — 6.14. Surfaces are considered to be simultaneously accessible when they can be
readily contacted by one or both hands of a person at the same time.

Exception: These measurements do not apply to terminals operating at an open circuit voltage not
exceeding 42.4 volts peak (30 volts rms if the wave form is sinusoidal).

40.4 If a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using a metal foil with an area of 3.9 by 7.8 inches (100 by 200 mm) in
contact with the surface. If the surface is less than 3.9 by 7.8 inches, the metal foil is to be the same size
as the surface. The metal foil is not to remain in place long enough to affect the temperature of the ice
cream maker.

40.5 The mg
instrument is ¢
numerical vall
have all of the

a) The
0.15m

b) The
voltags

c) Ove
respon
a 1500
milliam

40.6 A sam
measurement

a) The

location, installation, and thelike, of the production ice cream maker.

asurement circuit for leakage current is to be as shown in Figure 40.1,-The
efined in (a) — (c). The meter actually used for a measurement need only-indi
e for a particular measurement as would the defined instrument. The meter
attributes of the defined instrument.

meter is to have an input impedance of 1500 ohms resistive )shunted by a @
crofarad.

across the resistor or current through the resistor.

[ a frequency range of 0 — 100 kilohertz, the méasurement circuitry is to hav
5e (ratio of indicated to actual value of current) that is equal to the ratio of the
tohm resistor shunted by a 0.15-microfarad capacitor to 1500 ohms. At an ind
pere, the measurement is to have anerror of not more than 5 percent at 60 he

ble of the ice cream maker*is’ to be prepared and conditioned for les
as specified in (a) — (d):

sample is to be representative of the wiring methods, routing, component

measurement
cate the same
sed need not

apacitance of

meter is to indicate 1.11 times the average of the full-wave rectified composit¢ waveform of

b a frequency
impedance of
cation of 0.75
tz.

kage current

P

component

b) The|grounding conductor is to be open at the attachment plug and the test ice [cream maker
isolated from ground.

¢) The|sampl€_is to be conditioned in an ambient temperature of 70 — 80°F (21.1 1+ 26.7°C) and
minimym 50%percent relative humidity for not less than 8 hours.

d) Unlessthe-measuring-cireuitis-beingusedtomeasureteakagecurrent-fromoenepart of the ice

cream maker to another, the meter is to be connected between the accessible parts and the

ground

ed supply conductor.

40.7 The test is to be conducted at the ambient conditions specified by 40.6(c) and with the supply
voltage adjusted to the test voltage as specified in 39.1.

40.8 With reference to the measuring circuit in Figure 40.1, the leakage current test sequence shall be as
described in (a) — (d). During any of the following tests, if the compressor stalls during positioning of switch
S2, the sequence is to be conducted in its entirety in one polarity. The polarity is then to be reversed and
the test repeated.

a) With switch S1 open, the ice cream maker is to be connected to the measuring circuit. The
leakage current is to be measured using both positions of switch S2. All manually-operated
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switching devices are to be operated in their intended manner, and leakage currents are to be
measured using both positions of switch S2.

b) With the ice cream maker switching devices in their intended operating position, switch S1 is to
be closed to energize the ice cream maker. Within a period of 5 seconds, the leakage current is to
be measured using both positions of switch S2. All manual switching devices are to be operated in
their intended manner, and leakage currents are to be measured using both positions of switch S2.

c) The ice cream maker switching devices are to be returned to their intended operating positions
and the ice cream maker allowed to run until thermal equilibrium is obtained. Leakage current is to
be monitored continuously. For this test, thermal equilibrium is defined as that condition where
leakage current is found to be constant or decreasing in value. Both positions of switch S2 are to
be used.i ini i ilibri ' ing caused by an
automptic control in the cooling and defrost cycles. This cycling shall be observedlin|both positions

ediately following 40.8(c), any single-pole switch or thermostat on the ice cream maker is to
be opened, and the leakage current monitored until constant or decreasing values of leakage
current are recorded. Readings are to be taken in both positions of switch S2.

Figure 40.1

Leakage current measurementcircuits

PRODUCT METER

% INSULATING
- TABLE

GROUNDED SUPPLX*CONDUCTOR B
LE100

Product intended]for connection to a 120.volt power supply.

E =
Tmov

240V =—

Lmov
4 P

INSULATING
TABLE

GROUNDED SUPPLY CONDUCTOR B
LC200

240 or 208 volt Product intended for connection to a 3-wire, grounded neutral power supply.

A — Probe with shielded lead — Under some circumstances where higher frequency components are present, shielding of measuring
instrument and its leads may be necessary

B — Separated and used as clip when measuring currents from one part of a product to another.
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41 Input Test
41.1 The measured ampere input, see 41.3, to a cord-connected ice cream maker shall not exceed the

total rating marked on the ice cream maker nameplate by more than 10 percent when tested as described
in the Temperature and Pressure Test, Section 43.

41.2 The measured ampere input, see 41.3, to a permanently connected ice cream maker shall not
exceed the individual rating of each load or group of loads or the total rating as marked on the nameplate
by more than 10 percent when tested as described in the Temperature and Pressure Test, Section 43.

41.3 The measured ampere input is to be the value obtained under stabilized conditions and is to include
the dispensing operation if this results in a higher current.

41.4 With reference to 41.2, the measured ampere input is to be increased for t5-an
accessible convenience outlets by:

d 20-ampere

a) Eighty percent of the receptacle rating, if the ice cream maker incorgprates only gne 15- or 20-
amperg receptacle.
b) Ond hundred percent of the receptacle rating, if the ice cream maker incorporates more than
one 15} or 20-ampere receptacle.

42 Starting Test

42.1 An ice gream maker shall start, and operate, as_intended without rupturing a line fuse of the size

required by th¢ ice cream maker.

42.2 The ice
described in th

cream maker, with four fuses connected in series, is to be operated under the conditions

e Temperature and Pressure Test) Section 43.

42.3 For a cgrd-connected ice cream maker, the fuse rating is determined by the rating of the attachment

plug. For a pe
the fuse ratin
protected by a

42.4  If no fug
test is to be

acceptable. If
four time-dela

‘manently connected ice*eream maker protected by a fuse sized in accordang
) is to be as marked.on the nameplate. For a permanently connected ice
fuse sized in accordance with 55.1.6, no starting test is required.

e opens, thie-fuse size is acceptable for starting the ice cream maker. If one fu
epeated-Using the three remaining fuses. If none of these three opens, tf

fuses of the same rating as the original fuse.

e with 55.2.1,
cream maker

se opens, the
e results are

one of'the three opens, the results are not acceptable and the test is to be re¢peated using

42.5

marked in accordance with 68.15 or 69.2, whichever is appropriate.

42.6

If it is determined that time-delay fuses are required for starting, the ice cream maker shall be

If an automatic-reset thermal protective device interrupts the current flow one or more times during

the test, the ice cream maker shall restart and run after each interruption and shall comply with the fusing
requirements of 42.4 and 42.5.

42.7

If 15- or 20-ampere general purpose receptacles are provided and are intended to be connected to

the same circuit as the ice cream maker, the starting test is to be conducted with an additional
noninductive load connected to the unit of the size specified in (a) or (b):

a) Eighty percent of the receptacle rating if the ice cream maker incorporates only one 15- or 20-
ampere receptacle.
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b) One hundred percent of the receptacle rating if the ice cream maker incorporates more than one

15- or 20-ampere receptacle.

43 Temperature And Pressure Test

43.1 The temperature rises measured on the components of an ice cream maker shall not exceed those
specified in Table 43.1.

Table 43.1
Maximum temperature rises

Degrees,
Device or material c F
A. Motors
1. Clpss A insulation systems on coil windings of alternating-current motors 7 inches
(18 mm) or less in diameter (not including hermetic motor-compressors)?
a. In open motors — 75 135
Thermocouple or
resistance method
b. In totally enclosed motors — 80 144
Thermocouple or
resistance method
2. Clpss A insulation systems on coil windings of alternating-current motors more
thain 7 inches (178 mm) in diameter (not including hetmetic motor-compressors)®
a. In open motors —
Thermocouple method 65 117
Resistance method 75 135
b. In totally enclosed mofors—
Thermocouple method 70 126
Resistance methoed 80 144
3. Clpss B insulation systems on coil windings of alternating-current motors 7 inches
(1¥8 mm) or less.indiameter (not including hermetic motor-compressors)
a. In open‘mators — 95 171
Thermocouple or
resistance method
b. In totally enclosed motors — 100 180
Thermocouple or
resistance method
4. Class B insulation systems on coil windings of alternating-current motors more
than 7 inches (178 mm) in diameter (not including hermetic motor-compressors)
a. In open motors —
Thermocouple method 85 153
Resistance method 95 171
b. In totally enclosed motors —
Thermocouple method 90 162

Table 43.1 Continued on Next Page
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Table 43.1 Continued
Degrees,
Device or material Cc F
Resistance method 100 180
B. Components
1. Capacitors
Electrolytic type® 40 72
other types? 65 17
2. Field wiring 35 63
3. He[mmetic Totor COMpPressor enciosures 50 302
4. Relay, solenoid, and, other coils (except motor coil windings) with:°
a. Class 105 insulated winding —
Thermocouple method 65 117
Resistance method 85 153
b. Class 130 insulation —
Thermocouple method 85 153
Resistance method 105 189
5. Trgnsformer enclosures — with
a. Class 2 transformers 60 108
b. Power transformers 65 17
6. Other Components and Materials
a. Fiber used as electrical insulation or cord bushings 65 117
b. Phenolic composition used as electrical insulation or as parts where 125 225
deterioration will result in a risk of elegtric shock or fire
c. Solid contacts 65 17
d. Thermoplastic material. Rise based on temperature limits of material - —
e. Wood or other combustibles 65 17
C. Conductofs
1. Fleixible cords and wires/with rubber, thermoplastic, or neoprene insulation unless
regognized as having‘special heat-resistant properties as follows:
Pegrees C Degrees F
50 140 35 63
75 167 50 90
80 176 55 99
90 194 65 117
105 221 80 144
D. General
1. Surfaces at points of zero clearance to test enclosure 65 117
2. Surfaces normally contacted by the user in operating the unit (control knobs,
pushbuttons, levers, and the like)
Metal 35 63
Nonmetallic 60 108
3. Surfaces subjected to casual contact by user (enclosure, grille, and the like)

Table 43.1 Continued on Next Page
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Table 43.1 Continued

Degrees,
Device or material C F
Metal 45 81
Nonmetallic 65 117
4. Surfaces of test enclosure where clearance to combustible material is specified 65 117

@ Thermocouple applied directly to the integral insulation of the coil conductor.
® Thermocouple applied as in (1) or applied to conventional coil wrap.

¢ For an electrolytic capacitor which is physically integral with or attached to a motor, the temperature rise on insulating material
integral with the capacitor enclosure may be not more than 65°C (117°F).

4 A capacitor that operates at a temperature higher than a 65°C (117°F) rise may be judged on the basis of its marked temperature
rating.

€ Maximum — ngt rise.

43.2 The maximum pressure developed in an ice cream maker, tested as described in 43.3 — 43.13, shall
be used in applying strength test requirements, see Section 57.

43.3 The assembly is to “pulldown” under the following test conditions. Pulldown will be |effected when
the assembly runs continuously at approximately constant electrical input and low-side| pressure. An
automatic-reset protective device may cycle at the start of.thé. initial cycle. A manual-rgset protective
device shall npt trip during the starting or operating period.

43.4 The ige cream maker is to be fitted with *pressure gauges on the high- gnd low-sides.
Thermocouplégs are to be secured to electrical compadnents, such as the compressor-motor ¢nclosure, fan-
motor windings, starting-relay coil, capacitors, and\wiring insulation. The temperature of motor windings or
of coils may be measured by the change-in-resistance method, but the primary method ¢f temperature
measuremen{ is to be the thermocouple method. The electrical input is measured with a voltmeter and an
ammeter. Thg temperature controller is tobe adjusted to the lowest adjustable setting.

43.5 The icg¢ cream maker is to. be installed in accordance with the manufacturer's inptructions and
operated under the conditions~specified in 43.9 — 43.12, as applicable. The test potentfal is to be as
indicated in Table 39.1.

43.6 The ice cream maker is to be placed in an enclosure simulating conditions of intepded use. The
enclosure is fo consist of a bottom, back, two sides, and top constructed of 3/8 inch (9.5 mm) thick
plywood with|the inside surfaces painted flat black and with all joints sealed. The enclogure top is not
necessary if the_ice cream maker is intended to be filled from the top. The enclosure is to e brought into
close contact with the ice cream maker unless indicated otherwise in the manufaciurer’s instructions.

43.7 With reference to 43.6, a remote condenser is to be placed in an enclosure simulating conditions of
intended use. The enclosure is to consist of a bottom, back and two sides of 3/8 inch (9.5 mm) thick
plywood with the inside surfaces painted flat black and with all joints sealed. The enclosure is to be
brought into close contact with the remote condenser unless indicated otherwise in the manufacturer’s
instructions.

43.8 If the wiring to a general purpose receptacle does not comply with Table 11.1, a resistive load is to
be connected to the receptacle circuit during the test and the temperature of the wiring insulation
measured. The resistive load shall be as specified in (a) or (b):

a) If a single receptacle is employed, the load shall be equal to 80 percent of the rating of the
receptacle.
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b) If more than one receptacle is employed on the same circuit, the load shall be equal to 100
percent of the rating of the largest receptacle.

43.9 Anice cream maker employing an air-cooled condenser is to be placed within a room maintained at
104°F (40°C) until the assembly reaches room temperature. The ice cream mix used in the test is to be
maintained at the highest temperature recommended by the manufacturer. The unit is to be charged with
the mix and placed in operation in accordance with the manufacturer's instructions. The product is to be
withdrawn either continuously or in batches at the maximum rate recommended by the manufacturer. The
unit is to be kept filled with mix by recharging as required during the test.

43.10 Electrical loads that may operate concurrently with the condensing unit are to be energized during
the test. The assembly is to be operated until temperatures and pressures have stabilized. The potential is
to be maintained as indicated in Table 39.1. The electrical input, the temperature of electrical components,
and high- and Jow-side pressures are to be recorded at intervals during the test.

43.11 For the test of an ice cream maker of the water-cooled type, the condenser watey flow is to be
maintained at|80°F (26.7°C) inlet and 100°F (37.8°C) outlet temperatures. If 100°F (37.8°Q) outlet water
cannot be attdined due to design, the ice cream maker is to be tested at 80%F (26.7°C) inletlwater and 35
psig (241 kPa) nominal pressure.

43.12 Upon completion of the tests described in 43.9 — 43.11, the ice cream maker is {o continue to
operate with no product withdrawal until stabilized temperatures/are’ obtained. The unit may cycle on the
temperature copntroller.

43.13 The ice cream maker shall comply with the Dielegtric Voltage-Withstand Test, Section 44, following
the test.

44 Dielectri¢ Voltage-Withstand Test

441 A complete ice cream maker and all‘electrical components shall withstand, without preakdown, a
test potential ¢f 1000 volts plus twice rated voltage applied for 1 minute, between high-volfage live parts
and dead metal parts and between live parts of high- and low-voltage circuits. The test potential shall be at
any frequency|between 40 and 70.hertz.

Exception No.|1: The test potential for motors rated at not more than 1/2 horsepower (373 W output) shall
be 1000 volts.

Exception No| 2: 1f-the steady-state voltage developed in a motor circuit through the us¢ of capacitor
exceeds 500 V, ‘as’measured during the temperature and pressure test, the test potential for the parts

1000\ ] Frasl thao A / A i 1.
affect shall be 1680\ plustwicethe-developed-capacitorvoitage-

44.2 An ice cream maker employing a low-voltage circuit shall withstand, without breakdown, a test
potential of 500 volts applied for 1 minute between low-voltage live parts and dead metal parts. The test
potential shall be at any frequency between 40 and 70 hertz. If components specified in 30.3 are employed
in the low-voltage circuit, the dielectric voltage withstand test shall also be conducted between live parts of
opposite polarity.

44.3 With reference to 44.2, the test between low-voltage parts of opposite polarity is to be conducted on
magnet coil windings of the transformer after breaking the inner coil lead where it enters the layer. This
opposite polarity test may be waived on the complete assembly provided that the components have been
separately subjected to this test.

444 A 500-volt-ampere or larger transformer, the output voltage of which is essentially sinusoidal and
can be varied, is to be used to determine compliance with the previous paragraph. The applied potential is
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to be increased gradually from zero until the required test value is reached and is to be held at that value
for 1 minute.

Exception: The requirement of a 500-volt-ampere or larger transformer can be waived if the high potential
testing equipment maintains the specified high potential voltage at the equipment during the duration of
the test.

44.5 If the charging current through a capacitor or capacitor-type filter connected across the line, or from
line to earth ground, is large enough to make it impossible to maintain the required alternating-current test
potential, the capacitors and capacitor-type filters may be tested as described in 44.6.

44.6 The capacitors and capacitor-type filters mentioned in 44.5 are to be subjected to a direct-current

test potential jof 1414 volts for equipment rated 250 volts or less or 1414 volts plus 2.828. t

circuit voltag
maintained fo

44.7 Compg
resistors for
disconnected

for equipment rated at more than 250 volts. The direct-current test! pots
r 1 minute without breakdown.

nents providing a DC path in parallel with the insulation to be\tested, such
filter capacitors and voltage limiting devices (transient voltage suppress
during the test.

45 Condenser Fan Motor Failure Test

451 Anice
those indicate

a) The

cream maker shall not leak refrigerant nor develop pressures or temperaturg
d in (a) and (b), if the condenser fan motor locks or fails to start.

2

L

maximum high- and low-side pressures are to be recorded as referen

requirgments of the Strength Tests — Pressure Containing Components, Section 57

emplo
side p

b) The
or of t
conde
19.2.1

452 A sam
refrigeration {
motor winding
components f

ying a pressure-limiting device complying with 36.2 is considered to comply
essure requirement.

maximum temperature of thé compressor enclosure, of the fan motor windin

ne fan motor enclosure (enclosed type) shall not exceed 302°F (150°C). Cor
hser fan motors equipped with thermal protective devices as specified in
(c), (d), or (h) are-considered to comply with this requirement.

ble of the assembly is to be fitted with a pressure gauge on the high-presst
ystem and-provided with thermocouples on the compressor enclosure and
(open'type) or condenser fan motor enclosure (enclosed type). When evall

or compliance with the strength requirements of 57.1.4, a pressure-gauge is

mes the rated
pntial is to be

as discharge
ors), may be

s in excess of

ce values for
An assembly
with the high-

g (open type),
npressors and
19.4.1(a) and

re side of the
condenser fan
ating low-side
to be fitted on

the low-side @

fthe system. The low-side pressure is to be recorded while the compressor is

operating and

after shutdown. Tf the ice cream maker is provided with means 1o relieve discharge pressure into the low-
side of the system, the low-side pressure is to be recorded:

a) While the compressor is operating, the pressure relief means is open and the low-side pressure
is increasing, and

b) After shutdown of the compressor.

The controls are to be set for maximum cooling and the ice cream maker is to be operated with the
condenser fan motor locked until stabilized temperatures and pressures are reached. The compressor
motor overload device, the fan motor overload device, or both, may operate during this test. The ambient
air temperature is to be 77°F £9° (25°C 1£9°). The test potential is to be maintained as indicated in Table
39.1. If two or more condenser fan motors are employed, the test is to be conducted with one motor
locked.
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46 Condenser Water Failure Test

46.1

A water-cooled ice cream maker shall not leak refrigerant nor develop pressures or temperatures in

excess of those indicated in 46.1 (a) and (b), during water failure. The test shall not damage electrical

parts.

a) The maximum high- and low-side pressures are to be recorded as reference values for

require

ments of Strength Tests — Pressure Containing Components, Section 57.

b) The maximum temperature of the compressor enclosure shall not exceed 302°F (150°C).
Compressors equipped with a thermal protective device(s) as specified in 19.4.2 are considered to
comply with this requirement.

46.2 A sam(
refrigeration s
side compone
on the low sid
maker is to beg

le of the assembly is to be fitted with a pressure gauge on the high-pressu
stem and provided with thermocouples on the compressor enclosure. When e
hts for compliance with the strength requirements of 57.1.4, a pressure \gauge
e of the system. The low-side pressure is to be recorded as specified, in 45.2. ]
operated with the condensing water shut off and also with the condensing w

until maximunp stabilized temperatures are reached or until representative,maximum tem

attained unde
is to continue
ambient temp
Table 39.1.

46.3 If a pre
with 46.1. The|
the adjusting n
47 Overflow

47 1
a blocked was|

47.2 The ice

cycling load. If the ice cream maker cycles on a motor-overload protective d
until the maximum pressure during the protective deyice-operation is obtain
brature is to be 77°F +9° (25°C 1£9°). The test potential is to be maintained 3

sure-limiting device is provided, the test need not be conducted to determin
maximum cutout pressure to which the pressure-limiting device may be readi
heans provided shall be employed in determining compliance with 46.1. See 5]

re side of the
valuating low-
is to be fitted
he ice cream
ater restricted
peratures are
bvice, the test
ed. The room
s indicated in

e compliance
y adjusted by
(.1.1.

Test

With reference to 5.3.4, a drippage. ©r'drain pan in which liquids may accumulate or o

fe outlet shall not allow thejliquids to wet live parts or the windings of motors or|

cream maker is to,be positioned as intended in operation and the drain pan

until overflowing occurs.

47.3 Compli

nce withi47.1 can be determined by visual examination, or by compariso

voltage withstgand or insulation resistance measurements taken before and after overfloy
motor windingp are to have an insulation resistance of not less than 50,000 ohms and are t
the Dielectric Yoltage-Withstand Test, Section 44.

erflow due to
coils.

is to be filled
h of dielectric

v, except that
p comply with

48 Stability Test

48.1

An ice cream maker shall be stable when tested in accordance with 48.2 and 48.3.

48.2 A freestanding ice cream maker is to be supported by the legs, leveling screws, or casters provided
in its base. Other means of support, such as wall brackets, plumbing connections, or conduit connections,
shall not be relied on for the purpose of the test. The ice cream maker shall not overturn under the
conditions specified in 48.2 (a) and (b):

a) An empty ice cream maker, with service doors, covers, and panels closed, is to be placed on a
plane surface inclined at an angle of 10 degrees with the horizontal. Accessories intended for use
with the ice cream maker are to be installed. Swivel-type casters, if any, are to be oriented so that
the tendency to overturn is maximum, or
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b) An empty ice cream maker weighing 50 pounds-mass (22.7 kg) or more with accessories
installed, is to be placed on a horizontal surface. If leveling screws are provided, they are to be
adjusted equally to raise the machine to its maximum height but not to more than 1 inch (25.4 mm)
above floor level. If swivel-type casters are provided, they are to be oriented so that the tendency to
overturn is maximum. A force equal to one-fourth the weight of the ice cream maker, but not
exceeding 50 pounds-force (223 N), is to be applied horizontally at the vertical centerline of any
side of the ice cream maker at the highest point, not to exceed 5 feet (1.5 m), above floor level.

1) For a drawer or horizontally-hinged door that swings downward and that provides access
to the product storage compartment, a force equal to one-fourth the weight of the ice cream
maker, but not exceeding 50 pounds-force (223 N), is to be applied vertically downward at

the center of the outermost edge of the drawer or door with the drawer or doo

maxdimiHn
FeHH -

r opened to its

48.3 Uniqus
floor, or other
and likelihood

49 Burnout|Tests — Components

49.1 There
operated und

49.2 A potential for fire is considered to exist if there is:

a) Any
b)Agl
Opening of th

49.3 A pote
maker is less

49.4 A burn

2) For other hinged doors, a force equal to one-fourth the weight of the ice lere
not exceeding 35 pounds-force (156 N), is to be applied vertically dowhward

cabinet.

mounting or support systems for ice cream makers that‘wodld require sect
support surface shall be separately evaluated to determine’their reliability, eas|
of continued use.

shall be no manifestation of fire or potential\for electrical shock when an ice ¢
br conditions, that may occur in serviceas described in 49.2 — 49.7.

emission of flame or molten-metal from the ice cream maker, or

powing of flaming of flammable material.
e supply circuit fuse)is acceptable if a potential for fire does not exist.

htial for electrical shock is considered to exist if the insulation resistance of
than 50,000 ohms.

lam maker, but
at the edge of

the door farthest from the hinges with the door opened at an angle of 90 degrees to the

ring to a wall,
e of operation,

ream maker is

the ice cream

blay, solenoid,

out\test is to be conducted on components, such as an intermittent-duty r

orStad vuabhsa ar Athara f thhn A Aoias

aof th ol

ential for a fire

electrically-o

atea-oraamm maliar iAot $
CTotCU—varvC O UthCTSy 1 T UCSIgT U e o orcan T iaRC T iarcatc St PpUt

or an electrical shock. The tests are to be conducted with the component installed as intended in the ice
cream maker. The ice cream maker is to be connected to a supply circuit maintained as indicated in Table
39.1. Each ungrounded conductor in the supply circuit is to be provided with a fuse of the maximum rating
that may be used. For cord-connected ice cream makers, the supply circuit fuses are to correspond in size
to the rating of the attachment plug except that 20 amperes is to be the minimum size used for ice cream
makers rated 150 volts or less.

49.5 If a single component malfunction may result in an intermittent-duty relay or solenoid being
continuously energized, the test is to be conducted with the relay or solenoid continuously energized until
the ultimate result is determined.

49.6 |If a relay, solenoid, or electrically operated valve becomes blocked in the de-energized position, the
relay, solenoid, or valve is to be blocked in its de-energized position and then energized continuously until
the ultimate result is determined.


https://ulnorm.com/api/?name=UL 621 2024.pdf

80

UL 621

NOVEMBER 14, 2024

49.7

If, in a liquid-level system, malfunction of a relay may overload a transformer or other part of the

system, the liquid-level system is to be energized with the relay armature blocked until the ultimate result

is determined.

50 Burnout Test — High-Voltage Transformers

50.1

high-voltage transformer is operated under the conditions described in 50.2 and 50.3.

There shall be no emission of flame or molten metal from the ice cream maker enclosure when a

Exception: This test does not apply to a high-voltage transformer that is provided with thermal overload
protection of other than the nonrenewable thermal cutoff type (see 27.1.2.1) or that is protected by an
overcurrent device(s) in accordance with the requirements in 27.1.3.1.

50.2 Three
indicated in T3
to be approxin
by a thermoco
is to be protec

50.3 The lo4
and is to be

readjustment dluring the test.

a) Are
current

b) If thq
current

c) If th
soleno

the armature of the largest blocked open.

Exception: Th
three times rat
51 Overload

51.1 This tes

samples of the transformer are to be operated continuously at the perma
ble 39.1 and rated frequency with the enclosure grounded. The test ambient t
hately 77°F (25°C) and operation is to be continued until constant-temperatu
uple on the enclosure or until burnout occurs. The circuit on whi¢hythe transfo
ed by fuses rated not less than that required for the ice creammaker.

d connected to the output terminals is to be the highest of the values specifi
padjusted to the specified value after 2 minutes of operation, if necessary, y

, Or

transformer supplies a motor with or without additional loads, a resistance log
equal to the motor locked-rotor or maximum operating current plus any additig

b transformer supplies an inductive load (other than a motor), such as the ¢
ds, and the like, a resistange,load to provide a current equal to the sum of su

b fest may be conducted with the output terminals short-circuited if this resul
ed secondary current.

Test — High-Voltage Transformers

t applies to a high-voltage transformer provided with thermal protection of ¢

nonrenewable|

test voltage
emperature is
e is indicated
rmer is tested

ed in (a) — (¢)
ith no further

Sistance load to provide a current equal to three'times the full rated transformer secondary

d to provide a
nal loads, or

oils of relays,
ch loads with

S in less than

ther than the

thermal cutoff type. See 27.1.2.1.

51.2 Temperatures of a thermally protected high-voltage transformer, measured on the surface of the
windings, shall not exceed the insulation temperature rating when the transformer is tested as indicated in
51.3 and 51.4. Insulation temperature rating is defined as the rating for the class of insulation; such as,
105°C for Class 105 insulation, 130°C for Class 130 insulation, and the like.

51.3 A variable resistance load is to be connected to the output terminals and the transformer operated
continuously at the normal test voltage indicated in Table 39.1. If the protective device controls a switching
device that, in turn, interrupts primary current to the transformer, the switching device is to be in the circuit.
The test ambient temperature is to be approximately 77°F (25°C). The resistance load is to be adjusted so
that the transformer winding is brought to a stabilized temperature of approximately 18°F (10°C) below its
insulation rating. The load is then to be gradually increased until operation of the protector occurs.
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51.4 Three samples of the transformer-protector combination are to be tested. Average temperatures of
the three samples shall not exceed the winding insulation rating and the temperature of any one sample
shall not exceed the insulation rating by more than 9°F (5°C).

51.5 The transformer shall comply with the Dielectric Voltage-Withstand Test, Section 44, following the
test specified in 51.3 and 51.4.

52 Overvoltage And Undervoltage Tests

52.1 An electromagnet, as employed on a relay or solenoid, shall not be damaged and shall operate as
intended when tested as specified in 52.4. The test voltages are to be as indicated in Table 52.1.

Table 52.1
Test voltages
R3ted voltage Overvoltage Undervoltdge
110 — 120 132 102
208 229 177
P20 — 240 264 204
140 — 480 528 408
6550 — 600 660 510
Other 110 percent rated 85 percent rated

52.2 A relay or solenoid that has been separately.investigated for the voltage and operafing conditions
involved, incldiding ambient temperature conditions?’is not required to be tested in the ice cfeam maker to
determine if itjcomplies with the requirement in-52.1.

52.3 If a relgy or other control is used.in.combination with a compressor controller to preyent automatic
recycling of the compressor due to the)operation of a protective device, the components|involved shall
comply with the requirements of 52.1 under any condition that might result from operation of the protective
device and dg-energizing of the-¢ircuit.

52.4 Relays| and solengids are to be connected to a supply source maintained at the overvoltage
condition unti| the coils©fthe relays and solenoids attain constant temperature. The potentigl then is to be
reduced to the rated'voltage specified in 39.1, and each relay and solenoid shall operate at this voltage.
The potential |is to be maintained at this voltage until the coils attain constant temperatures| The potential
then is to be|reduCed to the undervoltage condition, and each relay and solenoid shall ¢pperate at this
voltage. If relays and solenoids are energized through a transformer, the voltage adjustments described
are to be made at the transformer primary. A relay or solenoid that will not be subject to continuous
operation is to be energized at the overvoltage condition and at the rated voltage for the maximum time
permitted by its duty cycle or until constant temperature is reached, whichever occurs first.

53 Current Overload Test — Bonding Conductors and Connections

53.1 Bonding conductors and connections shall not open, when carrying current equal to twice the rating
of the branch circuit overcurrent-protective device for the interval indicated in Table 53.1.
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Table 53.1
Current overload test
Rating of overcurrent protection device, amperes Minimum duration of current flow, minutes
30 orless 2
31-60 4
61-100 6
101 -200 8
54 Insulation Resistance Test

54.1 Anice gream maker employing insulating material that can be affected adversely by moisture under

conditions of yse shall have an insulation resistance of not less than 50,000 ohms between
interconnected dead metal parts after exposure for 24 hours to moist air having a relative hun

percentatat

55 Limited $hort-Circuit Test

55.1

55.1.1 The d
branch-circuit

a) Mot

b) Motg

¢) Bongling conductors and connectionscas required by 14.8 and 14.12.

55.1.2 Fora
rating not less

Exception: Th
amperes.

55.1.3 Fora

a) Adsg

General

perature of 89.6 +3.6°F (32 +2°C).

omponents specified in 55.1.1 (a) — (c) shall withstand short-circuiting when
bvercurrent device of the size required by the ice.eream maker:

r overload protective devices connected inthe motor circuit.

r circuit conductors and connections as'required by 11.5.1.

cord-connected unit, the_protection specified in 55.1.1 is to be provided by a
than the rating of the attachment plug.

e minimum fuse (Size for cord-connected ice cream makers rated 125 volts

permanently-connected unit, the protection specified in 55.1.1 is to be provide

vice that is recognized for branch-circuit protection and located in the unit or

live parts and
nidity of 85 5

rotected by a

fuse having a

or less is 20

i by either:

b) A br

anch-Circuit protective device of the type and maximum rating speciiied on

maker nameplate.

he ice cream

55.1.4 A permanently-connected ice cream maker having more than one motor wired for connection to
one supply line shall withstand short-circuiting when protected by a branch-circuit overcurrent device rated
at 225 percent of the rated-load current of the largest hermetic motor of the group plus an amount equal to
the sum of any additional loads supplied. If a hermetic motor is not supplied, the branch-circuit overcurrent
protective device is to be rated 400 percent of the full-load current of the largest motor of the group plus an
amount equal to the sum of any additional loads supplied.

Exception No. 1: The test may be conducted with a branch-circuit overcurrent device having a lower rating
than calculated above, but not less than 15 amperes, provided that the ice cream maker will start and
operate without opening a fuse having this lower rating. See Starting Test, Section 42.
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Exception No. 2: If the unit incorporates a branch-circuit overcurrent device as described in 55.1.3(a), the
test is to be conducted with that device.

55.1.5 With regard to branch-circuit overcurrent protective devices and for the purpose of these tests,
fuses of the same rating are considered to be interchangeable. Fuses and circuit breakers are not
considered to be interchangeable.

55.1.6 The component is to be connected in a test circuit having a capacity based on the rated-load
current and voltage rating of the ice cream maker. See Table 55.1. When the rated-load current is between
two values in the table, the larger value is to be used in determining the circuit capacity. If the ice cream
maker nameplate shows individual loads, the rated-load current is to be the total of all individual loads that
may occur simultaneously. If more than one simultaneous load condition is possible, the condition

resulting in tHe maximum total current is to be used as a basis for determining the capag¢ity of the test
circuit. The vqltage for the test circuit is to be an alternating current supply, and the circtit Capacity is to be
measured without the component in the circuit. The power factor of the test circuit iscto-be 0|9 — 1.0 unless
a lower powef factor is agreeable to those concerned.
Table 55.1
Short-circuit test currents
Full-load amperes
Single phase
Cirguit capacity,
115V 208V 230 -240 V. 277V [amperes
9.8 orlegs 5.4 orless 4.9 or less - 200
9.9-16p 55-8.8 50=8.0 6.65 or less 1000
16.1 340 8.9-18.6 8.1-17.0 - 2000
34.1-80[0 18.7-44.0 17.1-40.0 - 3500
Over 80.p Over 44.0 Over 40.0 Over 6.65 5000
Three phase
Cirguit capacity,
208 V 220 £240 V 440480V 550 — 600 V [amperes
2.12 or legs 2:0.0r less - - 200
213-3) 21-35 1.3 orless 1.4 orless 1000
3.8-9.1 3.6-9.0 - - 2000
9.6-23B 9.1-22.0 - - 3500
Over 23.B Over 22.0 Over 1.8 Over 1.4 5000

55.1.7 Three samples of each component or conductor under test are to be subjected to each test
condition and a new protective device is to be used for each test. Consideration is to be given to both
short-circuit and ground-fault conditions.

55.2 Motor overload protective devices

55.2.1 There shall be no ignition of cheesecloth surrounding the enclosure of a motor protective device
when samples are subjected to the test.

55.2.2 If a thermally protected motor or a separately enclosed motor overload protective device is within
an outer cabinet, and if the assembly is constructed so that flame and molten metal will be confined within
the cabinet and there is no flammable material except electrical insulation within the cabinet, the short-
circuit test may be waived.
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55.3 Bonding conductors and connections
55.3.1 Bonding conductors and connections shall not open when samples are subjected to the

conditions of this test.

55.4 Motor circuit conductors and connections

55.4.1 Motor
the conditions

circuit conductors and connections shall not be damaged when samples are subjected to
of this test.

56 Compressor Protective Device Tests

56.1 To detd
protective sys
to be tested

described in 5|

56.2 The ics
conditions de

rmine if a thermal protector complies with the requirement specified .inx]19.4.2 or if a
em complies with the requirement specified in 19.4.2 of that clause, the(ice’cleam maker is
n accordance with 56.2, unless the motor-compressor has been separatgly tested as
5.3.

ed under the
en reached,

cream maker is to be connected to a circuit of rated voltage and opera
scribed in Table 56.1 for at least 1 hour or until stable*conditions have

whichever is Ipnger. The voltage applied to the ice cream maker thepn js'to be reduced to 90| percent of its

rated voltage
applied to the
integral volt).
reduction is n
operation is o
protective dev|
voltage, the v
operated until
described abg
voltage step d
the protective
requirements i

(if it will operate at that voltage) and operated until\stable conditions existl The voltage
ce cream maker then is to be reduced in steps of2 percent of rated voltage (fo the nearest
Dperation is to be allowed to become stable aftereach reduction in voltage bgfore the next
ade, and readings of current input to the motor-compressor are to be noted after stable
btained subsequent to each voltage reduction. This procedure is to be contihued until the
ce opens the circuit. If the motor-compressor protective device trips at 90 pgrcent of rated
bltage applied to the ice cream maker;is to be increased to the rated voltage and the unit
stable operation is obtained. The\voltage then is to be reduced in the 2 percent steps
ve until the protective devicexopens. The motor-compressor current input |at the lowest
uring which continuous operation occurs (the lowest voltage preceding the voltage at which
device opens the circuit)~is to be used as a basis for judging complignce with the
N 19.4.1 and 19.4.2.

Exception: Initial operation of the) ice cream maker may be at such voltage that the currer
percent of the Jrated current, The voltage then is to be reduced by 2 percent of rated voltage

integral volt) fp establishthat the protective device opens at 156 percent of rated curren
voltage may b reduced<to the motor-compressor only, with the other components in the ice
maintained at [rated_voltage or higher if the results of the test under these conditions indica
with 19.4.2. The ated voltage referred to is the highest of the rated voltages for dual-voltag

t input is 156
fo the nearest
[ or less. The
cream maker
e compliance
e-rated units.

Stable operatipn-is considered to be obtained when two consecutive readings. 15 minutes

apart, of the

temperature on top of the motor-compressor shell do not change more than 1°F (0.6°C).

Table 56.1

Test conditions for calibration of thermal protectors and protective systems in ice cream makers

Location Degrees

Air temperature surrounding unit 104°F (40°C)?
For water-cooled unit
80°F (26.7°C)

100°F (37.8°C)°

Water temperature entering condenser

Water temperature leaving condenser

Table 56.1 Continued on Next Page
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Table 56.1 Continued

Location Degrees

For air-cooled unit

Air temperature entering condenser

104°F (40°C)

@ For convenience and if agreeable to all concerned, the test ambient air temperature for water-cooled units may be 77°F (25°C) to
permit testing under the same conditions as the temperature and pressure test, Section 43.

® Where this condition cannot be attained due to the design of the unit, it is to be tested at 80°F (26.7°C) inlet condenser water
temperature and 35 pounds per square inch gauge (0.22 MPa) nominal pressure.

56.3 The motor-compressor, with its protective system as employed in the ice cream maker, may be

separately te
may be used

compliance with the requirements in 19.4.1 and 19.4.2,

Table 56.2

[V

separate test

Test condifions for calibration of thermal protectors and protective systems separately from ice

cream maker

Location Degrees

Return gas

Saturatedl vapor temperature 10°F (minus 12.2°C

Superhet 70°F (38.9°C)
Discharge gas

Saturatedl vapor temperature 131°F (54.6°C)
Ambient air

Temperajure 115°F (46.5°C)

Velocity 400 FPM? (2.1 m/s

@ The velocity s
across the com
pattern. A highg
of19.4.2.

ecified is the horizontal air velocity.in the test chamber without the compressor installed. The actu
ressor may be different from thislvalue, depending on the shape of the compressor and its effect
r velocity may be employed if the results of the test with the higher air velocity indicate compliance

hl velocity

with b(2) or d(2)

n the air-flow

57 Strength

Refrigeration'system

Tests — Pressure Containing Components

side parts of the refrigeration system shall have an ultimate strength not

57.1
57.1.1 High
highest of the

following:

a) Five times the marked high-side design pressure. See 67.9.

less than the

b) Five times the maximum pressure developed in the Temperature and Pressure Test, Section 43.

c) Five times the start-to-discharge pressure of a pressure relief valve or five times the set-pressure
of a rupture member.

d) For a unit containing more than 22 pounds-mass (10 kg) of refrigerant, three times the maximum
adjustable setting of the pressure-limiting device.

e) For a unit equipped with a fusible plug, 2-1/2 times the vapor pressure of the refrigerant at the
relief temperature of the fusible plug or 2-1/2 times the critical pressure of the refrigerant,
whichever is smaller.
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f) For an air-cooled unit, three times the maximum high-side pressure developed in the Condenser
Fan Motor Failure Test, Section 45.

g) For water-cooled units, five times the pressure developed in the Condenser Water Failure Test,
Section 46.

h) One and one-half times the vapor pressure of the refrigerant at 140°F (60°C).

57.1.2 Pressure vessels bearing the ASME Code “U” symbol and having a working pressure not less
than required by 57.1.1 or 57.1.4, as applicable, are acceptable without test.

57.1.3 A refrigerant-containing component having a marked working pressure shall have an ultimate

strength equalrto fivetimesthemarked pressure:

57.1.4 Low-gide parts of the refrigeration system shall have an ultimate strength notlessthan the highest
of the following:

a) Thrde times the marked low-side design pressure. See 67.9.

b) Thrge times the maximum low-side pressure developed in theiTemperature and Pressure Test,
Section} 43, including equalization pressure developed after compressor shutdown.

c¢) For an air-cooled unit, three times the maximum low-side pressure developed in the Condenser
Fan Mptor Failure Test, Section 45, including discharge’ pressure relieved to the|low-side and
equalization pressure developed after compressor shtit-down.

d) For| a water-cooled unit, three times the*maximum low-side pressure devegloped in the
Condenser Water Failure Test, Section 46, including discharge pressure relieved t¢ the low-side
and eqpalization pressure developed after compressor shut-down.

e) Oneland one-half times the vapor pressure of the refrigerant at 140°F (60°C).

Exception No.|1: Low-side pressure vessels shall have an ultimate strength of not less thanfive times the
highest of the following:

a) Lowtside design pressure,
b) Maxjmum presstire’ developed during the Temperature and Pressure Test, Section 43,

¢) Stant-to-discharge pressure of a pressure-relief valve, or

d) The [set-pressure of a rupture member.

Exception No. 2: Low-side pressure vessels protected by a fusible plug shall have an ultimate strength not
less than 2-1/2 times the vapor pressure of the refrigerant at the relief temperature of the fusible plug or
2-1/2 times the critical pressure of the refrigerant, whichever is smaller.

57.1.5 With reference to 57.1.1(h) and 57.1.4(e) vapor pressures of R134a, R500, and R502 at 140°F
(60°C) are 229, 248, and 362 psig (1579, 1710, and 2496 kPa), respectively.

57.1.6 With reference to the requirements of 57.1.1 and 57.1.4, sections of the refrigeration system
constructed of continuous tubing or of lengths of tubing connected by soldered, brazed, or welded joints
are considered as complying with these requirements, provided the tubing employed in the assembly
complies with the requirements of 34.1.
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57.1.7 Two samples of each refrigerant-containing component are to be tested to determine compliance
with these requirements. The test medium is to be any nonhazardous liquid, such as water. The test
samples are to be filled with the test medium to exclude air and are to be connected in a hydraulic pump
system. The pressure is to be raised gradually until the required pressure is reached. This pressure is to
be maintained for 1 minute during which time the samples shall not burst or leak. Leakage is to be
determined visually, for example, by examination of the sample for release of the test medium or as
evidenced by a decreasing gauge pressure.

Exception: Where gaskets are employed in components of ice cream makers containing Refrigerant 22,
134a, 500, or 502, leakage at gaskets is to be acceptable provided that such leakage occurs at a pressure
greater than 40 percent of the required pressure. The component shall withstand the required strength test

pressure even though leakage occurs at the gaskets or seals.

57.1.8 Pres
requirements

57.1.9 Partg
five times the
both, with or V
withstand a p
the test press

57110 Ap
times the max

57.1.11 Wit
and fittings th
to be tested a

58 Start-To

58.1 Pressu
determine the

Exception: P
are exempt fr

58.2 Three

bure-actuated refrigeration controllers rated for the application are (exe
of this section.

of a product system pressurized by gas shall withstand, withoutfailure, a pre
start-to-discharge pressure of the relief device. Systems consisting only of tub
vithout dispensing valves, and that do not incorporate a pressure relief valve, §
essure of five times the maximum allowable pressure marked on the equipme
Lire shall be not less than 650 psig (4.48 MPa).

art that is pressurized by a pump shall withstand, without failure, a pressurs
imum pressure that the pump can develop.

reference to 57.1.10, water and product'pump housings, containers, interco
bt form part of a closed pressurized system are to comply with the requirement
5 described in 57.1.7. Parts that arenot pressurized are exempt from this requ

Discharge Test

re-relief devices used-in"the pressurized product system shall be subjectg
pressure at which thedevice will open and start to discharge.

essure-reliefdevices that are part of components and that have been subjec
bm this requiréement.

samples of the device are to be tested. Each sample is to be connected to

such as air, ¢

to be immersé

rbon dioxide, or nitrogen, but -oxygen or any flammable gas |s not to be used.

mpt from the

ssure equal to
ng or hose, or
ee 5.2.3, shall
nt, except that

e equal to five

nnecting lines,
The parts are
rement.

d to a test to

fed to this test

a gas source,
The sample is

s to discharge

as evidenced by the occurrence of bubbles in the water. The average of three readlngs for each of three
representative samples is to be used to determine the start-to-discharge pressure.

59 Component Restraint Test

59.1

being unintentionally pulled free of its supporting means.

A slideout product storage component, such as a drawer or shelf, shall be restrained to prevent its

59.2 The restraint specified in 59.1 is acceptable if it will prevent the product storage component from
being pulled clear of the ice cream maker with the application of a statically applied load equal to 30
pounds (13.6 kg). The force is to be applied horizontally by hanging a weight from a cord running over a
pulley and attached to the center of the leading edge of the component.
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60 Fastener Strength Test

60.1 This test applies to nonmetallic materials, as determined in footnotes (e), and (f) of Table 62.1,
secured by:

a) Ultrasonic, solvent, or heat welds;
b) Nonmetallic screws and nuts; and

c) Metal screws threaded into nonmetallic materials.

60.2 The tightening torque and pull-off strength of such fasteners shall be not less than 50 percent of the
as-received vghse-

60.3 Three dets of samples, each set consisting of three specimens, is to be conditiéned gs indicated in
Table 60.1 and Table 60.2.

Table 60.1
Test specifications

Sample Set No. of Samples Test-Specifications
1 3 As-received (no conditioning).
2 3 Oven aging — 300 hours at the service temperature plus 10°C (18°k) but not less

than 70°C (158°F). Service temperature is considered to be the temperature
measured during the.Jemperature and Pressure Test, Section 43.

3 3 Heat cycling — 40 cycles of alternate heating and cooling at the tenperatures
specified in Table:80.2. Each cycle is to consist of 4 hours at the upper
temperature_followed by 4 hours at the lower temperature.

Table 60.2
Temperature cycling parameters
| ocation Upper Temperature Lower Tempernature
Nonreffigerated Areas Service temperature plus 10°C (18°F) 25°C (77°R)
but not less than 70°C (158°F)
Refrigerated Area 32°C (90°F) 0°C (32°F
Low Temperature Area 32°C (90°F) minus 17.8°C {0°F)

61 Burnout Test—Tmpedance Protected Motors

61.1 This test is to be conducted on impedance protected motors when such motors are not enclosed in
metal or in 5V material and are located adjacent to other than 5V materials. One sample is to be tested as
described in 61.2.

61.2 Each motor to be equipped with a thermocouple for measurement of the winding temperature. The
rotor is to be locked. The motor is to be mounted as intended in use, completely wrapped in dry absorbent
surgical cotton, and connected to a variable voltage source. The motor is then to be energized at rated
voltage and operated until the winding temperature stabilizes. The voltage is then to be progressively
increased in 5 volt increments, allowing the winding temperature to stabilize after each increase in voltage.
Operation is to continue until burnout occurs.

61.3 There shall be no ignition of cotton surrounding the motor.
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61.4 As an alternate to testing the individual motor as described in 61.2, the test is to be conducted on
the complete unit. The test arrangement and the test method is to be as described in 61.2 except that the
motor is not to be wrapped in cotton. There shall be no ignition of flammable materials.

62 Testson

62.1

Nonmetallic Materials

Nonmetallic materials are to be evaluated as indicated in Table 62.1.

Table 62.1
Tests on nonmetallic materials

—  TFestGreup———————— | Applicable TestNumbe

Group 1

A part serving as an ultimate enclosure for ignition sources.

13,25, 3% or49, 6, 7%, 89, 9,10, 11,12

Group 2

An enclosure n

Minimum 4, 6, 7%, 89, 9, 19, M, 12

t serving as an ultimate enclosure for ignition sources.

Group 3

A functional part.

3h 49 6,757 89, 9, 10711

Group 4

A nonfunctional

3 49 59

part.

NOTES

1.5inch end pr
. 5V rated mat
. V-0, V-1, V-2,
. HB or HBF rg
. HBF, HF-1, H
. Mold Stress-|

. Fastener Strg

0 N o o b~ 0N

9. Volume Resi
specified in line
live part.

10. High Curren

(0.79 mm) from

. Adhesive Tedt .

support of uninqulated live-parts. This test need not be conducted if the uninsulated live parts are located a minimd

bduct flame test .

rial.

HF-1, HF-2 rated materials 3/4 inch End ProductFlame Test or 12 mm End Product Flame Test .
ted material or a material with a flame spread'rating of 25 or less and a smoke developed rating of]
F-2 rated materials.
Relief Test .

ngth Test, Section 60.

tivity Test i Applies only if electrical spacings between uninsulated live parts and the material arg
voltage circuits, . and.extra-low voltage (Class 2) circuits, or if the part is used as indirect support o

t Arc IgnitionTest ' — Applies only if the material is used to enclose uninsulated live parts or to pro

the enclosure or functional part.

11. Hot Wire Igr

ition/Test ' — Applies only if the material is within 1/2 inch (12.7 mm) of electrically-heated wires or

the refrigerator,

12. Impact Tests ' — 5 ft-Ib (6.8 J) impact for enclosures containing uninsulated live parts, 1.5 ft-Ib (2.0 J) impact for enclosures
containing moving and hot parts. If an enclosure of uninsulated live parts is protected because of it's location within the confines of

it shall withstand an impact of 1.5 ft-lb (2.0 J).

50 or less.

less than
an uninsulated

de indirect
m of 1/32 inch

esistors.

place.

minimum V-2 ra

and 9.3.4, mate

@ An enclosure provided with a barrier interposed between the material and an ignition source will be tested with the barrier in

® A material with a V-2 minimum rating is able to be used to enclose an ignition source if the ignition source is only energized as a
result of a continuous action by an attending operator.

® These materials are able to be used if ignition sources are separated or isolated in accordance with 9.3.3 and 9.3.4. When the
ignition source is line voltage wiring, the wiring need not be separated or isolated from enclosures formed from a material with a

ting.

4 If line voltage wiring without VW-1 insulation is the only ignition source and it is separated or isolated in accordance with 9.3.3

rials having a minimum HB or HBF rating are able to be used.

Table 62.1 Continued on Next Page
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Table 62.1 Continued

Test Group

Applicable Test Number

i Tested or rated

¢ Applies only to the ultrasonic welds, or heat welds; polymeric screws or nuts; metal screws threaded into a polymeric part; or
other means where degradation of a polymeric material affects securement.

f Applies to an enclosure that serves only to reduce the risk of electric shock.
9 Applies only if the adhesive is relied on to maintain the integrity of an enclosure or functional part.

P If ignition sources are separated or isolated in accordance with 9.3.3 and 9.3.4, materials having a minimum HB or HBF rating
are able to be used as a functional or non-functional part.

as described in UL 746C.

63 Strain R4

63.1 The str
accessory, an

pounds (156 |

that stress wo

63.2 The st
conductors an
20 pounds (89
stress would b

63.3 A159
the ice cream
of the appliang

63A Compo

state device, and the like, shall not resdlt in a risk of fire or electric shock or increased rig

63A.1 A singd
injury.
63A.2 Withr

a discrete deVv
combination @
following com

a) Eac

|

liet Test

in relief means provided on a power supply cord, including that for an ‘exter
wiring exposed to the ice cream maker user or attendant, shall withstand a d
\) applied to the cord or wiring without such movement of the cord.or wiring
Lld be transmitted to internal connections and wiring..

ain relief means provided on leads intended for comnnection of field-ins
d power supply conductors of internally-mounted accessories shall withstand
N) applied to the conductors without such movement.ef the cord or wiring as t
e transmitted to internal connections and wiring.

br 9.1 kg (35 or 20 pound) weight is to be suspended on the cord or wiring and
maker so that the strain relief will be stressed from any angle permitted by th
e. The load is to be applied for 1 minute:

nent Failure Test

le malfunction (short or epen) of any circuit component, such as a resistor, ¢

ference to 63A.4, each circuit component is to be open- or short-circuited one

f two terminals shall be open- or short-circuited. For an integrated circu
ination.of terminals shall be tested:

pair of adjacent terminals shorted;

nally-mounted
rect pull of 35
as to indicate

talled supply
b direct pull of
b indicate that

supported by

B construction

apacitor, solid

k of personal

atatime. For

ce having-mere than two terminals, such as a transistor, SCR, triac, or similar device, any

t device, the

b) Each input terminal shorted to (referenced) ground terminal;

c) Each output terminal shorted to (referenced) ground terminal;

d) Each input terminal shorted to each power supply;

e) Each output terminal shorted to each power supply; and

f) Each

terminal open-circuited.

Exception No. 1: Components in a Class 2 circuit that is not a safety circuit are not required to be open- or
short-circuited.
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Exception No. 2: A resistor investigated for acceptability with respect to end-use conditions and
incorporating insulation complying with the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C, spacings, or both to reduce the risk of a short circuit or reduction in resistance is
not required to be open- or short-circuited.

Exception No. 3: A capacitor, capristor (parallel combination of a capacitor and resistor), or similar circuit
component, complying with requirements for antenna coupling and line bypass components in the
Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification: Fixed
Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains, UL 60384-
14, and investigated for acceptability with respect to end-use conditions, is not required to be short-

circuited.

Exception Nd
component o
injury to persd

63A.3 Durin
cheesecloth 4
sample is to
control, end-U
is to be operd
cause the mo

63A4 Ifac
additional tim

Exception: Of
repeating the

63A.5 Follo

applicable diglectric voltage-withstand-'test, Section 44. The dielectric voltage withstand

conducted on
conducting th

63A.6 At the
results in any

a) Igni

. 4: Component failure testing is not required if circuit analysis indicates
- portion of the circuit will be seriously overloaded and that a risk of fire{ ele
ns will not occur as a result of the assumed open- or short-circuiting ofcahothe

g these tests, the control or the end-use product is to be covered with a
nd then placed on a softwood surface that has been covered with white tiss
be connected to a source of supply as indicated in Clause.39.1. Dead met
se product, or both are to be earth grounded through a 3<A nontime-delay fug
ted in any normal mode (for example, full power, partial power, standby, or si
5t adverse results.

rcuit element or printed wiring foil opens to terminate a test, the test is to be
S,

peration of a thermal or overcurrent device that is rated for the application dg
test.

ving the abnormal conditions'specified in Clause 63A.2, the sample shall be s

ly after the last abnormal-operation test unless it is necessary to replace cor
e other tests.

conclusion of ‘the test, a risk of fire or electric shock shall be considered to
of the following:

ion of the’cheesecloth or the tissue paper;

that no other
ctric shock, or
- component.

5ingle layer of
ue paper. The
bl parts of the
e. The control
Mmilar mode) to

repeated two

es not require

ibjected to the
test need be
nponents after

pxist if the test

b) The

3.Afuse connected to earth ground opens;

c) Any opening is developed in the overall enclosure that is larger than those permitted by
accessibility requirements as covered by electrical protection, Clause 6; or

d) The appliance/control does not comply with the dielectric voltage-withstand test, Clause 44.

63A.7 Rather than the component failure tests specified in Clause 63A.2, a component evaluation study
may be used to determine the result of specific open- and short-circuits.

MANUFACTURING AND PRODUCTION TESTS

64 Pressure Tests

64.1

marked on the ice cream makers. See 67.9.

Each ice cream maker shall be tested and proved tight at not less than the design pressure(s)
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64.2 If the final assembly is completed with flare-type fittings or telescoped tubing joints that are sealed
with silver solder, brazing, or the equivalent, the pressure test on the complete system may be at the low-
side design pressure provided that the high-side parts are individually tested either by the ice cream maker
manufacturer or by the manufacturer of the part at not less than the high-side design pressure.

64.3 At least once each year, a strength test shall be conducted on refrigerant-containing or compressed
gas-pressurized component of the shell type, including motor-compressor shells that have an inside
diameter greater than 3 inches (76.2 mm). The test is to be conducted on at least one sample of each size
and type. The sample shall comply with the requirements of Strength Tests — Pressure Containing
Components, Section 57. Such tests may be conducted either by the ice cream maker manufacturer or by
the manufacturer of the component.

Exception: ASME vessels bearing the Code “U” symbol need not be retested.
65 Productipn-Line Dielectric Voltage-Withstand Tests

65.1 Each pfoduct shall withstand without electrical breakdown, as a routine)production-line test, the
application of & potential at a frequency within the range of 40 — 70 hertz, or @ DC potential:

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

b) Betyeen primary wiring and accessible low-voltage,“42.4 volts peak or less| metal parts,
including terminals.

65.2 The production-line test shall be conducted in*the time and at the potential spedified in either
Condition A or|Condition B of Table 65.1.

Table 65.1
Production-line test conditions
Condition A Condition B
Rotential, Time, Potential, Time,
Product rpting VAC® vDC seconds VAC® vDC seconds
250 volts or less|with no 1000 1400 60 1200 1700 1
motor rated mor¢ than 1/2
horsepower (373 watts
output)
250 volts or less|with.a 1000 + 2V 1400 + 2.8V 60 1200 + 2.4\° 1700 + 3.4Y¥? 1
motor rated mor¢ than 1/2
horsepower (373 watts
output)
251 -600 volts 1000 + 2V 1400 + 2.8V° 60 1200 + 2.4V 1700 + 3.4V° 1

& Maximum marked voltage but not less than 120 volts if the maximum marked voltage is within the range 105 — 120 volts, and not
less than 240 volts if the maximum marked voltage is within the range 210 — 240 volts.

® Maximum marked voltage.

¢ Where there are capacitors across the insulation under test (e.g. radio-frequency filter capacitors), it is recommended that d.c.
test voltages are used.

65.3 For equipment employing low-voltage circuits, the test is to be conducted with the low-voltage
circuit connected to the cabinet, chassis, or other dead metal part so that the potential applied between the
high-voltage live parts and dead metal parts will simultaneously be applied between high-voltage live parts
and low-voltage circuits.
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65.4 The test shall be conducted when the product is fully assembled. It is not intended that the product
be unwired, modified, or disassembled for the test.

Exception No. 1: A part, such as a snap cover or friction-fit knob, that would interfere with the performance
of the test need not be in place.

Exception No. 2: The test may be performed before final assembly if the test represents that for the
completed product. Any component not included shall not affect the results with respect to determination
of possible risk of electric shock resulting from miswiring, defective component, insufficient spacings, and
the like.

65.5 Solid-state and similar components that might be damaged by a secondary effect (induced voltage

surge, exces
electrical jum
wiring and ter|
the insulation
components

voltage suppr|

65.6 If the d

sive heating, and the like), of the test may be short-circuited by means.0
per or the test may be conducted without the component electrically connected
Mminal spacings are maintained. Additionally, components providing a d(G. path
to be tested (primary to dead-metal) may be disconnected during the\test. Ex3
bre discharge resistors for filter capacitors and voltage limitingidevices sug
essors (other than capacitors).

utput of the test-equipment transformer is less than 500 olt-amperes, the e

include a voltmeter in the output circuit to directly indicate the test peténtial.

65.7 The tes

t equipment shall have a means of indicating the.test potential, an audible or

of electrical reakdown, and either a manually reset device to restore the equipment

breakdown of
the test equip

65.8 Ifthe ¢
be indicated:

an automatic reject feature of any unacceptable unit. When an AC test poter
Mment shall include a transformer having an-essentially sinusoidal output.

utput of the test-equipment transformer is 500 volt-amperes or more, the test

a) By

voltmeter in the primary.circuit or in a tertiary-winding circuit,

b) By & selector switch marked to indicate the test potential, or

c) Forlequipment having-a single test-potential output, by a marking in a readily vis
indicafe the test potential. If marking is used without an indicating voltmeter, the e
includ¢ a positive.means, such as an indicator lamp, to indicate that the manually re

been

set following a dielectric breakdown.

f a temporary
, providing the
in parallel with
mples of such
h as transient

uipment shall

isual indicator
after electrical
tial is applied,

potential may

ble location to
huipment shall
set switch has

ed if found to

65.9 Test equipment other than that described in the preceding paragraphs may be ug

accomplish theintended factorycomntrot:

65.10 During the test, the primary switch is to be in the on position, both sides of the primary circuit of the
product are to be connected together and to one terminal of the test equipment, and the second test-
equipment terminal is to be connected to the accessible dead metal.

Exception: A product having circuitry — resistive, high-impedance winding, or the like — not subject to
excessive secondary-voltage build-up in case of electrical breakdown during the test may be tested:

a) With a single-pole primary switch, if used, in the off position, or

b) With only one side of the primary circuit connected to the test equipment when the primary
switch is in the on position, or when a primary switch is not used.
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66 Production-Line Grounding Continuity Tests

66.1 The manufacturer shall test each ice cream maker that has a power supply cord to determine that
there is electrical continuity between the device and the grounding blade of the attachment plug as
required by 14.1.

66.2 An indicating device, such as an ohmmeter, low-voltage battery- and buzzer-combination, or the
like, may be employed in the test mentioned in 66.1.

66.3 Where the internal parts referred to in 14.1 are determined in the investigation of the device to be
bonded to the frame and enclosure of the ice cream maker, a test that determines the electrical continuity
between the grounding blade and the frame or enclosure is sufficient for compliance with 66.1.

MARKING
67 General
67.1 Unless ptherwise specifically indicated, all marking shall be permanent.

67.2 A markjng required to be permanent shall be molded, die-stamped, paint-stenciled, stamped, or
etched in metal that is permanently secured, or indelibly stamped.én)pressure-sensitive labgls secured by
adhesive. Pregsure sensitive labels shall comply with the Standard for Marking and Labelind Systems, UL
969. Routine Wisage, handling, and storage of the ice cream.maker is considered in the defermination of
the permanenge of the marking.

67.3 Anice gream maker shall be marked with the fallowing:

a) The|manufacturer's name, trade name;-or trademark or other descriptive marking by which the
organization responsible for the produc¢t:may be identified.

b) A digtinctive (“catalog” or “model’) number or the equivalent.
c) The Electrical rating.

d) The kind and amount of refrigerant in pounds-mass (kg x 2.2) and/or ounces (kg x $5.3).
e) The high- and/ow-side design pressures. See 67.5 and 67.9.

f) The dlate er-other dating period of manufacture not exceeding any three consecutivg months.

67.4 With referenrcete—therequirementof- 6743 the-manufacturersidentificationmay-be-n a traceable
code if the product is identified by the brand or trademark owned by a private labeler. Also, the date of
manufacture may be abbreviated; or may be in a nationally accepted conventional code or in a code
affirmed by the manufacturer, provided that the code:

a) Does not repeat in less than 10 years for a household product and less than 20 years for a
commercial product, and

b) Does not require reference to the production records of the manufacturer to determine when the
product was manufactured.

67.5 With reference to 67.3 (d) and (e), ice cream makers may be marked with equivalent S| units in
addition to the USA customary units of measure.
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67.6 An ice cream maker equipped with more than one refrigeration system shall be marked to indicate
the amount of refrigerant in each system. If different refrigerants are used, the kind of refrigerant and
design pressures for the high- and low-pressure sides shall be shown for each system.

67.7 The kind of refrigerant shall be designated by number. The number shall be prefixed or suffixed with
the word “Refrigerant” or it shall be prefixed with the letter “R” or the trade name of the refrigerant.
Combinations of these marks are acceptable, except that employing the letter “R” and the word
“Refrigerant” in the same marking group is not appropriate.

67.8 Examples for refrigerant marking are as follows: R22, Refrigerant 22, or 22 Refrigerant; (Trade
Name) 22, (Trade Name) R 22, or (Trade Name) 22 Refrigerant as shown in the Designation and Safety
Classification of Refrigerants, ANSI/ASHRAE 34.

67.9 The high- and low-side design pressures marked on the ice cream makers shall-not be less than the
values recorded during the Temperature and Pressure Test, Section 40, nor less than the Jalues in Table
67.1.

Table 67.1
Minimum design pressure

Minimum design pressure, psig (kPa)
High-side
Refrigerant® Low side Air-cooled Water cooled
134a 88 (606) 186 (1282) 135 (930)
401A 85 (586) 182 (1255) 133 (917)
401B 93 (641) 195 (1344) 143 (986)
402A 183 (1262) 347 (2394) 265 (1828)
402B 170 (1172) 324 (2234) 247 (1703)
404A 174 (1200) 331 (2281) 253 (1745)
502 162 (1117) 300 (2067) 232 (1599)
507 180 (1242) 344 (2374) 262 (1808)

@ For other refrigerants, the minimum design pressure shall be not less than the values recorded during the Input Test (cooling
mode), Section 40, nor less thanithe saturation pressure of the refrigerant at the following temperatures:
80°F (26.5[ C) for low-sides
105°F (40.5°C) for water-cooled high-sides
125°F (51J7°C) for'air-cooled-high-sides

67.10 An icecreammakerincot pmatillg accessibte get yerat purpose IUbUptab:Ub connected to the same
electrical source as that supplying the ice cream maker shall be marked on or adjacent to the ice cream
maker nameplate as follows:

a) If a single receptacle is supplied, the ice cream maker shall be marked with a load equal to 80
percent of the receptacle rating.

b) If more than one receptacle is supplied, the refrigerator shall be marked with a load equal to the
rating of the largest receptacle.

67.11 The information specified in 67.3 and 67.7 shall be on a nameplate or plates located where, after
installation of the ice cream maker, they will be visible and legible without requiring the use of keys or tools
for removal of panels, and the like. The nameplate shall be constructed and fastened so as to form a
permanent part of the assembly.
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67.12 If parts or sections of an ice cream maker are separately shipped from the factory, the primary
nameplate for the ice cream maker shall comply with 67.11, and the section incorporating the primary
nameplate shall be permanently marked in a manner that will relate the sections to one another when they
are installed in the field. The parts or sections shall be permanently marked with the manufacturer's or
private labeler's name or identifying symbol and a distinctive model or type designation.

67.13 An ice cream maker that incorporates a hermetic motor-compressor with a thermal protector that
provides protection in accordance with the requirements in 18.4(b) shall be marked “Motor-Compressor
Thermally Protected” or with an equivalent statement to reference the motor compressor(s) involved,
unless the motor-compressor(s) is so marked.

67.14 An ice cream maker that incorporates a complete protective system that provides protection in
accordance with requirements in 18.4(d) shall be marked “Motor-Compressor Thermglly Protected
System,” or with an equivalent statement to reference the motor compressor(s) involved

67.15 A caufjonary marking shall be prefixed by “CAUTION”, “WARNING”, or “DANGER?”, gnd shall be in
letters no less|than 1/8 inch (3.2 mm) high.

67.16 If an ice cream maker is intended to be disassembled by means‘of a tool for the purpose of
cleaning or similar service and if such disassembly involves the exposure of persons to| unintentional
contact with apy otherwise enclosed or protected moving part, hot-part, or uninsulated livel part that can
cause injury, the ice cream maker shall be marked with the(Statements in Table 67.2 [or equivalent
statement(s), as applicable:

Table 67.2
Warning markings
Hazardous moving parts Uninsulated live parts Hot parts
CAUTION - Hazardous Moving Parts.Do DANGER —Electric Shock. Disconnect CAUTION - Hot Parts. Qo Not Operate
Not Operate Ynit With _® Removed Power-Before Servicing Unit Unit With _? Removed.
@ Specify appropfiate part.

The warning marking shall be-permanent and shall be located so as to be visible before gr immediately
upon removal [of a cover, panel; or the like that encloses or protects the moving part, hot paft, or live part.
The marking shall not be-on‘the back of a removable cover or panel.

67.17 With rgspectto 67.16, if the marking is located on a removable panel or cover, replacement of the
panel or cover|or'its’'means of attachment shall not obscure the warning.

67.18 An ice cream maker that is required to be marked in accordance with item d) of the Exception to
6.1 shall be marked with the word “CAUTION” and the following or equivalent statement: “Moving Parts.
Keep fingers out of fill and discharge openings.” The warning marking shall be located on the front of the
ice cream maker where it shall be readily visible under all conditions of operation including filling,
discharging and cleaning.

67.19 When a replaceable fuse is provided for overcurrent protection of a transformer or control circuit
conductor (see 12.3.3 — 12.3.6, 27.2.3 and 28.4.2), the ice cream maker shall be marked with the
maximum current rating of the fuse. This marking, which may be a paper sticker or decal, shall appear
adjacent to the fuseholder.

Exception: When supplementary fuses are used in accordance with the exception to 27.2.3 and 28.4.2,
the marking shall also include the fuse manufacturer's or private labeler's name, catalog designation, and
fuse voltage rating.
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67.20 An electrical accessory intended for field installation in or on an ice cream maker shall be marked
with the name or identifying symbol of the manufacturer or private labeler, with a catalog number or
equivalent designation, and with the type of equipment with which it is intended to be used. The ice cream
maker shall be marked to indicate the catalog number or equivalent designation of such an accessory and
the name of the manufacturer or private labeler of that accessory.

67.21 With reference to 67.21, instructions for installing the accessory shall be provided on or with the
accessory. A statement shall be included in the instructions warning the user that the ice cream maker
must be disconnected from the source of electrical supply before attempting the installation and that the
accessory is intended for use only with the ice cream maker that is marked to indicate such use. See

67.22.

67.22 If the
have been in

accessory is designed to be installed by means of receptacles and plug-in.c
estigated to make and break circuits under loads, and if such connection) or

pnnectors that
disconnection

does not resyilt in exposure of uninsulated live parts, the statement that the ice eream nmpaker must be

disconnected

67.23 Ifam
distinctive ma

67.24 A prg
incorporate g
employed in t

67.25 Additi
and 37.3.3.

67.26 With
shall be mark

67.27 Acau
normally ass|

from the source of electrical supply need not be employed.

anufacturer produces ice cream makers at more than one factory, each produ
rking to identify it as the product of a particular factory.

ssurized product system consisting only of tubing,<hose, or both, and
pressure relief valve shall be marked with the maximum acceptable p
he system.

pnal marking requirements are specified by.40.3.9, 10.4.14 — 10.4.16, 11.1.3,

ct shall have a

that does not
ressure to be

37.2.1,37.3.2,

egards to 6.2 and 6.3, a machine~having a hidden or unexpected risk of inj
bd, on a permanent part of the machine, to inform the user of the risk.

tionary marking intendedt0.instruct the operator shall be legible and visible frg
med by the operator when starting the machine or from the position normall

the specific operation involved.

68 Permangntly Connected’lce Cream Makers

68.1 Except
marked with
concurrently (

as indicated in 68.2, 68.4, and 68.5, a permanently connected ice cream
the individual loads in amperes. The marking shall clearly indicate which
nless’it is obvious that the total load is the sum of the individual loads.

iry to persons
m the position

y assumed for

naker shall be
loads operate

68.2 The electrical rating shall be indicated in:

a) Volts.

b) For

a motor other than a hermetic motor compressor:

1) Full-load amperes for a motor that is not controlled by an adjustable speed drive or

system; or

2) Maximum operating current (MOC) for a motor controlled by an adjustable
system.

speed drive or

c¢) For a hermetic motor-compressor not controlled by an adjustable speed drive or system:

1) Rated-load amperes;
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2) Locked-rotor amperes, unless a single ampere rating is permitted as specifi

edin 68.4; or

3) The branch-circuit-selection current in amperes, if required in accordance with 68.11.

d) For a hermetic refrigerant motor-compressor controlled by an adjustable speed drive or system:
maximum rated current (MRC);

e) For a resistance-type heater rated 1 ampere or more: amperes, watts, or kilowatts. For a heater
rated less than 1 ampere, no marking is required;

f) For li

ghting circuits: amperes, watts or kilowatts;

g) For a pilot duty load, no marking is required; and

h) Freg

68.3 Deleted.

68.4 The na
consisting of

motors, and th
following cond

a) The
and the
and

b) The
maxim
the ind

If the ice crearf
for each circui

uency and number of phases.

meplate ampere rating for an ice cream maker provided with aCsingle pows
h combination of a hermetic refrigerant motor-compressor and- other loads
e like) may be a single ampere value rather than individualratings for individu
tions are complied with:

single load rating (amperes), the marked maximumsize of supply-circuit overg
marked minimum supply-circuit ampacity do not\exceed the values tabulated

single marked ampere rating is not less*than the sum of the individual load
Im concurrent load condition) that wouldibe required to be marked on the ice G
vidual load ratings were shown.

N maker is provided with more than one power supply, a single ampere rating r
if the rated load for that circuit does not exceed the values shown in 68.4 (a) a

er supply and
(one or more
bl loads, if the

urrent device,
in Table 68.1;

atings (at the
ream maker if

nay be shown
nd (b).

Table 68.1
Ampere limits
Maximum size of
branch-circuit
Maximum amlpere Maximum voltage overcurrent device, Minirmum circuit
rating rating Phase amperes ampagity, amperes
12 120 1 15 15
16 120 1 20 20
12 208 or 240 1 15 15
12 120/240 1 15 15

68.5 The locked-rotor amperes for a hermetic motor-compressor shall be not less than the locked-rotor
amperes marked on the motor-compressor nameplate. If the ice cream maker rated voltage is more than
the motor-compressor rated voltage, the value marked on the ice cream maker nameplate is to be
increased by at least the ratio of the ice cream maker rated voltage to the motor-compressor rated voltage.

Exception: If the ice cream maker rated voltage is less than the motor-compressor rated voltage, the value
of locked-rotor amperes marked on the ice cream maker nameplate may be decreased by the ratio of the
ice cream maker rated voltage to the motor-compressor rated voltage.
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68.6 Marking may include a single value of locked-rotor amperes, based on the higher rated voltage for a
dual-voltage-rated ice cream maker, such as a 208/240-volt rating, only when a single value of rated-load
amperes is marked.

68.7 Unless a single ampere rating is permitted by 68.4, a permanently connected ice cream maker shall
be marked with the locked-rotor or maximum rated current of a:

a) Single-phase compressors having a rated load current or maximum rated currents of more than
9 amperes at 115 volts or 4.5 amperes at 230 volts, or

b) Deleted

c) Polyphase compressors.

68.8 A permanently connected ice cream maker employing:
a) More than one motor, or

b) A motor and other loads, that are operated from a single supply line

shall be marked on the nameplate with the minimum circuit ampacity and maximum rating of the branch
circuit overcufrent protection device. If more than one such powerf\supply is to be connegted to the ice
cream maker,|the ampacity and overcurrent protection device sizes.shall be marked for each such circuit.

68.9 The minimum ampacity required in accordance with 68:8 shall be at least equal to:
a) 125 % of the greater of the following:
1) The full-load or maximum operatitg current, if a motor is the largest load; of

2) The rated load current, branch circuit selection current or maximum ratgd current, if a
motor-compressor is the largest load; plus,

b) The full-load current ratings of other motors and loads supplied.

68.9A In reference to 68.9,(the ampacity marked on the ice cream maker nameplate shall [be the highest
of those calculated for each'concurrent load condition.

68.10 The maximum-rating of a supply-circuit overcurrent protective device, required in 8.8, shall not
exceed 225 pPhb of the rated-load current, branch circuit selection current, or maximum |rated current,
whichever is [greater, of the largest hermetic motor plus an amount equal to the sum of jany additional
concurrent loads. For a circuit involving other than hermetic motors, the rating of the overcurrent protective
device shall not exceed 400 % of the full-load or maximum operating current of the largest motor plus an
amount equal to the sum of any additional concurrent loads.

68.11 A branch circuit selection current rating, in amperes, shall be marked on a permanently connected
ice cream maker if:

a) The motor-compressor protection is provided by other than an adjustable speed drive or system;

b) A thermal protector or protective system for a hermetic motor-compressor permits a continuous
current of more than 156 % of the rated load current of the motor-compressor as marked on the ice
cream maker nameplate, and

c) The ice cream maker is intended for use on a circuit which exceeds 20 A at 120 V or 15 A at 208
or240 V.


https://ulnorm.com/api/?name=UL 621 2024.pdf

100 UL 621 NOVEMBER 14, 2024

68.11A In reference to 68.11, the marked value of the branch circuit-selection current shall not be less
than 64.1 % of the maximum continuous current determined as specified in the Compressor Protective
Device Test, Section 56.

68.12 An ice cream maker that must be connected to a circuit protected by fuses shall be marked “Use
Time Delay Fuse” if as a result of the Starting Test, Section 42, it will not start, run, and restart when using
ordinary, not time-delay, fuses. The marking shall be located so it can be read without requiring the use of
tools for removal of panels, or the like.

Exception: When the unit is connected to a circuit protected by circuit breakers (see 68.4, the marking may

be as specified in 69.2.

68.13 Unlesy
permanently-d
A paper sticksg
requirement.

68.14 Anice
cable or meta
marking shall

68.15 On a
shown on the
requiring tools|

68.16 Thein

a) If a
assem
design
be sho

b) If an
device
remova

correct field-wiring connections are evident, a wiring diagram shall be attd
onnected ice cream maker to show the intended method of making field-wifing
r glued, shellacked, or both, to an accessible cover, is considered as|comp

cream maker intended for permanent connection to a wiring\system other th
conduit shall be marked to indicate the system or systems-for which it is g
be located so that it will be visible when making power supply connections.

remote ice cream maker, a controller for an extérnal load shall have its el
ice cream maker nameplate unless the marking on the controller can be
for removal of panels.

formation specified in (a) — (c) shall appear on the ice cream maker or wiring di

N ice cream maker is controlled by a specific-use controller that is not ins
bly, the marking on the ice créam maker or wiring diagram shall show t
btion of the controller. The rating of the proper overcurrent (heater) element to
vn when a thermal overload-relay is part of the controller.

ice cream maker isyprovided with magnetic or thermal motor running overlg
5 mounted remoteyfrom the protected motor, one of the following markin
| of parts to ententhe device enclosure, shall be employed:

1) The tripping current marked on the overload device. If a replaceable hea
employed, the marking shall be on the heater element.

2)“Avdesignation on the device and an adjacent tabulation showing the ftri

ched to each
connections.
ying with this

an metal-clad
esigned. The

ectrical rating
read without

agram:

talled on the
he identifying
be used shall

ad protective
ys, visible on

er element is

bping current,

idantifiad with tha davica markina Far a0 davica amnlavina o ranlacnaahla h
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the motor full-load current and percent protection shall also be shown.

ater element,

c¢) If an ice cream maker is intended to be connected to a low-voltage supply source, the minimum
rating of the supply transformer shall be shown if a transformer rated 5 volt-amperes or more is

require

68.17

d.

If a rating of a field-installed disconnect switch is shown on the wiring diagram, the indicated rating

shall be not less than that required in accordance with the National Electrical Code, NFPA 70.

68.18

a) A Class 1 National Electrical Code, NFPA 70, circuit or

If a low-voltage device or part of a device is intended to be wired in the field to become only part of:

b) A Class 2 National Code, NFPA 70, circuit wired as a Class 1 circuit, the terminals of the device

or part

of the device shall be marked accordinalv.
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A low-voltage switching or power-consuming device or part of a device that is intended to be wired in the
field to become part of a Class 2 circuit only shall be marked accordingly.

Exception No. 1: A low-voltage power supply device that includes a transformer is not required to be
marked to indicate that it is acceptable for use in a Class 2 circuit only.

Exception No. 2: A low-voltage device or part of a device that is designed for connection to either a Class
1 or a Class 2 circuit is not required to be so marked.

68.19 If other than three overcurrent units are employed for protection of a 3-phase motor, a marking
shall appear on the ice cream maker to indicate that the motor is protected under primary single-phasing
conditions. This_marking may be a separate paper sticker or decal or may be on the attached wiring
diagram.

68.20 If mofe than one disconnect switch is used to disconnect all power within.a cgntrol panel or
compartment|of a permanently-connected ice cream maker, the panel or compartment sHall be marked
with the word 'DANGER” and with one of the following statements or equivalent;"as applicablle:

a) Forjan ice cream maker that may be provided with two or more, disconnect switches:
“Risk ¢f Electric Shock. Disconnect All Power. May Have Moré-Than One Disconnect Switch.”
b) Forfan ice cream maker that requires two or more disconnect switches:

“Risk of Electric Shock. Disconnect All Power. 2Disconnect Switches Provided.”

The warning marking shall be permanent, shall be_in, letters sized not less than indicated| in 67.10, and
shall be located so as to be visible before or immediately upon removal of the cover ovegr the panel or
compartment] The marking shall not be on the back of a removable cover.

2 The number of|disconnect switches required for the ice-cream maker is to be specified by the manufacturer in §he blank space in
item B.

68.21 Wher| a general purpose treceptacle is provided on an ice cream maker, but is intended to be
connected to p power supply separate from that supplying the ice cream maker, the ice cream maker is to
be permanenfly marked with the following or equivalent wording: “General Purpose Receptacle Is To Be
Supplied From A Separate\Electrical Source And Installed In Accordance With The Natipnal Electrical
Code.” The miarking shall-be on or adjacent to the ice cream maker nameplate.

68.22 An icg cream maker with field-wiring terminals shall be marked:

a) “Us
aluminum wire, or

b) “Use Copper or Aluminum Conductors,” “Use Copper or Copper-Clad Aluminum Conductors
Only,” or “Use Copper, Copper-Clad Aluminum, or Aluminum Conductors” if the ice cream maker is
intended for field connection with either copper or aluminum wire.

In either case, an equivalent statement that identifies the proper wiring material may be used in the
marking. The marking shall be independent of any marking on the terminal connector and may appear on
an attached wiring diagram. The marking shall be visible during installation of the unit and also when the
terminals are exposed for inspection after the ice cream maker has been installed.

68.23 If an ice cream maker employs a direct-connected high-voltage control circuit (see 28.2.1), it shall
be marked with the maximum size of overcurrent device(s) for the control circuit. The rating of overcurrent
device shall be based on the ampacity of the control circuit conductors, as determined from ampacity
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tables contained in the National Electrical Code, NFPA 70 for 14 AWG or larger conductors and shall not
exceed 7 amperes for 18 AWG conductors or 10 amperes for 16 AWG conductors. The marking shall
appear on the wiring diagram, adjacent to the field wiring terminals or on the ice cream maker nameplate.
See 68.24.

68.24 With reference to 68.23, the type of overcurrent protective device shall also be specified in the

marking if required in order to comply with the requirements in 68.8.

69 Cord-Connected Ice Cream Makers

69.1

A cord-connected ice cream maker shall be marked with the voltage, frequency, and total load in

amperes. The marked ampere load shall include all individual loads that may operate concurrently.

69.2
connected to

If as a result of the Starting Test, Section 42, an ice cream maker will not start, run, @n

circuit protected by ordinary, not time-delay, fuses, it shall be marked, “If Cq

Circuit Protected By A Fuse, Use Time-Delay Fuse” or with an equivalent wording. The
Circuit Breaker Or Time-Delay Fuse” is considered equivalent. The marking shall’be locate

read without r
INSTRUCTIO
70

Installati

70.1 Anice

quiring the use of tools for removal of panels, and the like.
NS
bn and Operating Instructions

cream maker shall be provided with installation* and operating instructions. Th

shall contain dlirections and information that the manufacturer considers necessary for ing

and user main

70.2 A copy
intended to
investigation.
maker. For this

A

g

70.2.1
provided as p
such as DVD
electronic me
70.3 shall alsg

70.2.2 Thep

fenance of the ice cream maker.

of the manufacturer's operating. and installation instructions, or equivalen
ccompany each ice cream maker is to be furnished with the sample

hese instructions are to be used as a guide in the examination and test of
purpose, a printed editionis not required.

With neference to 70.1, thetinstructions and warning statements required by 70.2.2 -

inted material. All-other instructions may be provided in electronic read-only
website (accessible via URL, QR code, or similar means), flash drive o
ia instructions are provided, the instructions and warning statements require
be incladed within the electronic media instructions.

i restart when
nnected To A
marking “Use
d so it can be

e instructions
tallation, use,

t information,
submitted for
the ice cream

70.3 shall be
media format,

CD-ROM. If
d by 70.2.2 —

pns of how to

rinted instruction material referenced in 70.2.1 shall contain detailed instructi

obtain a printe

ftopy of theTmateriatcontaimed-imetectronic format:

70.2.3 The instructions shall specify the minimum installation clearances to be maintained for Ice cream
makers that are intended for installation with other than zero inch clearances, and have been tested with
the enclosure spaced from the ice cream maker in accordance with 43.5 - 43.7.

70.2.4 Additional instructions are specified in 7.7, 7.8, 10.2.5, 43.9, and 67.21.

70.3 The installation instructions for cord-connected ice cream makers shall:
a) Inform the installer that permanent wiring is to be employed if required by local codes and

b) Provide instructions for conversion to permanent wiring.
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