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INTRODUCTION
1 Scope

1.1 These requirements cover unitary ice cream makers designed for connection to alternating current
circuits rated not more than 600 volts. 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.

1.2 Ice cream makers covered by these requirements employ sealed (hermetic type) motor compressors
and air-cooled or water-cooled condensers.

1.3 These ige cream makers are intended to be installed in accordance with the NationalEllectrical Code,
NFPA 70, and the Safety Standard for Refrigeration Systems, ASHRAE 15.

2 General
21 Terminglogy

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

2.2 Components

2.2.1 Deletgd.

2.2.2 Deletdd.

2.2.3 Deletdd.

2.2.4 Deletdd.

2.3 Units of measurement

2.3.1 Value$ stated without parentheses are the requirement. Values in parentheses are gxplanatory or
approximate ipnformation:

2.4 Undate1i refefences

241 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.

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.
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3.2.1 CAPILLARY TUBE — Device made of tubing with an outer diameter of less than 3/16 in. (4.7 mm)
and used to reduce the pressure of the refrigerant between the condenser and evaporator. It also
regulates the refrigerant flow.

3.3 CIRCUITS, ELECTRICAL:

a) High-Voltage — A circuit involving a potential of not more than 600 volts and having circuit
characteristics in excess of those of a low-voltage circuit.

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

1) A primary battery

2) A standard Class 2 National Electrical Code, NFPA 70, transformer, or

3) A combination of a transformer and fixed impedance that, as_a\unit, corpplies with all
performance requirements for a Class 2 transformer.

3.3.1 COMHONENT — A device or fabricated part of the appliance covered by the scope of a safety
standard dedig¢ated to the purpose. When incorporated in an appliance, egquipment otherwisg typically field
installed (e. g/ luminaire) is considered to be a component. Unless/otherwise specified, materials that
compose a deyice or fabricated part, such as thermoplastic or copper, are not considered components.

3.3.2 CONTROL, TYPE 1 ACTION — The actuation of an automatic control for which the manufacturing
deviation and fhe drift (tolerance before and after certain cenditions) of its operating value, operating time,
or operating s¢quence 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 s¢quence have been declared'and tested under this standard.

3.4 ENCLO§URE- That part of an appliance that by itself or in conjunction with barriers:
a) Renglers inaccessibleall‘or any part of the unit that may otherwise present risk of electric shock,
b) Redlices the risk of contact with parts that may cause injury to persons, and/or,
c) Previents propagation of flame initiated by electrical disturbances occurring within the unit.

A unit cabinet|that Serves as sole enclosure for ignition sources is considered to be a grou¢ 1 enclosure.
Separate encl jthi i i e 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.

3.6  NONFUNCTIONAL PART — A part, such as thermal insulation or decorative material, that does not
serve as electrical insulation or to support or enclose electrical components, maintain electric spacings, or
protect against injury to persons.

3.7 OPERATING CONTROL — A control intended to start, regulate, or operate the appliance during
normal operation. An example would be a thermostat or temperature controller.
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3.8 PROTECTIVE (SAFETY) CONTROL — A control intended to prevent the risk of electric shock, fire, or
injury to persons, typically during abnormal operation of the appliance. Examples would be a pressure
limiting control (pressure cut-out) or a temperature limiting control (thermal cut-out).

3.9 SELF-CONTAINED ICE 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 UNITARY_ICE CREAM MAKER — Equipment consisting of a complete factory-assembled and
factory-tested refrigerating system comprising one or more assemblies that:

a) May be shipped separately, but

b) Arelintended to be used together.

3A Definitigns Relating To Classes Of Control Functions

3A.1  For tH
necessary to

e evaluation of protective measures for fault tolerance and avoidance off hazards it is

Classify control functions with regard to their fault behavior.

3A.2 At the
appliance shaz

classification of control functions their integration into the complete safety
Il be taken into account.

concept of the

3A.3 A cortrol function consists of the entire doop beginning with the sensing mean|
processing cifcuitry (hardware and software if used) and including the actuator drive.

s through the

3A.4 For th

three distinct

3A.5 CLASS
safety of the g

3A.6 CLASY
the appliance
include tempsg

e purpose of evaluating the“design of a control function, present requireme
Classes:

b A CONTROL FUNCTION — Control function which is not intended to be relie
pplication. Examples include room thermostats and temperature control.

b B CONTROL FUNCTION — Control function which is intended to prevent an
. Failure~of the control function will not lead directly to a hazardous situat
rature-limiting control (thermal cut-out) and pressure limiting control (pressure

bnts recognize

d upon for the

insafe state of
on. Examples
cut-out).

NOTE This equalesta Software Class 1in Il 1998

3A.7 CLASS C CONTROL FUNCTION — Control functions which is intended to prevent special hazards
such as explosion or whose failure could directly cause a hazard in the appliance. Examples include
burner control systems and thermal cut-outs for closed water systems (without vent protection).
CONSTRUCTION

4 General

4.1 Ferrous metal parts used to support or retain electrical components in position shall be protected
against corrosion by metallic or nonmetallic coatings, such as plating or painting.

Exception: This requirement does not apply to parts, such as washers, screws, bolts, and the like, where
corrosion of such unprotected parts would not affect compliance with the requirements of this standard.
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4.2 Lead base paints, cadmium, antimony, bismuth, and similar toxic materials shall not be employed on
parts that come in contact with the ingredients or end-product of an ice cream maker.

4.3 A component 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 ¢omponent of a product covered by this standard is not required to comply with a specific
component requirement that:

a) Invglves a feature or characteristic not required in the application of the component in the
product, or

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

¢) Is saparately investigated when forming part of anothér.component, provided the |component is
used Within its established ratings and limitations.

4.4 A compponent that is also required to perform. other necessary functions, such as overcurrent
protection, grpund-fault circuit interruption, surge Suppression, any other similar funcgions, or any
combination thereof, shall comply additionally with.the requirements of the applicable standafd(s) covering
products that provide those functions.

Exception: Where these other functions.are not required for the application and not identified as part of
markings, insttuctions, or packaging far the appliance, the additional component standard(g) need not be
applied.

5 Assembly
5.1 General

5.1.1 If an ige cream maker is provided in more than one assembly, the separate asseniblies shall be
constructed tg be used together, and the requirements of this standard are based on the uge of matched
assemblies. Interconnection of the assemblies shall result in a complete factory-charged refrigerating
system.

5.1.2 An ice cream maker incorporating a condensing unit of the pull-out type shall be constructed so
that the condensing unit can be pulled out and reinserted without kinking or otherwise damaging the
refrigerant tubing; and without pinching, abrading, or stressing electrical wires and cords.

5.1.3 Anice cream maker shall be assembled so that removal and replacement of tanks and containers,
replenishment of the product, and the like, will not result in damage to electrical components and wiring, or
to refrigerant-containing components.

5.1.4 An ice cream maker having provision for the storage of product cylinders or the like shall be
provided with means for securely retaining the cylinders in position.
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5.2 Pressurized product system

521
cream maker

shall comply with the requirement of 57.1.9 or 57.1.10.

5.2.2 A gas pressure regulator or reducing valve shall:

a) Comply with the requirements of 4.3, or

b) Be tested for the application.

All parts of a product system pressurized by a pump or by compressed gas provided with an ice

5.2.3 A pressure-relief valve shall be installed in the gas pressurized product system of the ice cream

maker. Therg
pressure. Seq

Exception: A
a) The
b) The

c) The)

524 Press
that moisture

5.3 Mechanical protection

5.3.1
being uninten

5.3.2 Electr
due to accum

5.3.3 Adrip
will not wet liv

A slideout product storage component,-such as a drawer or shelf shall be restraineq

shall be no shutolT valve belween (he reliel valve and any parts or e
57.1.9.

pressure relief valve is not required provided:
system consists only of tubing, or hose, or both, with or without dispensing va
ice cream maker is marked in accordance with 67.24, and

system complies with the strength requirement of 57:1.9.

ire relief devices in a pressurized product systemshall be positioned, located
discharged through the relief device will not wet Uninsulated live parts.

lionally pulled free of supporting'means. See Component Restraint Test, Sectig

cal components shall bé located or enclosed so that live parts will not be wg
Lilation, overflow, splashing, leakage, or cleaning.

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

preventing dripping of liquid on electrical parts. The Overflow Test, Section 47, is to be cond

5.3.4 An ovérflow spout, drain hole, cutout, or the like, in the drippage or drain pan may be
evident that t}; ice’cream maker complies with the requirements of 5.3.3.

system under

ves,

, or baffled so

| to prevent its
n 59.
tted by liquids

blocked drain

acceptable for

Tcted if it is not

5.3.5 A switch, lampholder, an attachment-plug receptacle, or similar component, shall be secured in
position and shall be prevented from rotating. See 5.3.6.

Exception No. 1:

The requirement that a switch be prevented from rotating will be

compliance with all of the following conditions:

waived upon

a) The switch shall be of a plunger or other type that does not tend to rotate when operated. A
toggle switch is considered to be subject to forces that tend to rotate the switch during the
operation of the switch.

b) Means of mounting the switch make it unlikely that operation of the switch will loosen it.

c¢) Electrical spacings shall not be reduced below the minimum required values if the switch rotates.
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d) Operation of the switch is by mechanical means rather than direct contact by persons.

Exception No. 2: A lampholder of a type in which the lamp cannot be replaced, such as a 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 Anuni
or mounting s
in a reduction
and 30. Frictio
but a lock was

5.3.8 Flamm
live parts. See

6 Accessibi

6.1
Except as indi

a) An @
isnot g

b) An (¢
from th

Exception: A g
considered to

a) The
dimens

b) The
plane @

|

Uninsulgted live parts, film-coated wire, moving parts, ‘and hot parts shall be guardeq

sulated current-carrying part, or a part that supports a live part, shall be secur
rface so that it will be prevented from turning or shifting in position if such!mot
of electrical spacings below the minimum acceptable values. See Spacings
h between surfaces is not acceptable as a means to prevent shifting'er turning
her as described in 5.3.6 is acceptable.

able or electrically conductive thermal or acoustical insulation/shall not conta
Insulation Resistance Test, Section 54.

ity Of Uninsulated Live Parts, Film-Coated Wire,/Moving And Hot Parts

cated in 6.2 or 6.4, such parts are considered-to be enclosed when:

pening has a minor dimension (see, 6;7) less than 1 inch (25.4 mm), and such
pntacted by the probe illustrated in-Eigure 6.1, and

pening has a minor dimension of 1 inch (25.4 mm) or more, such a part or V
e opening as specified in Table 6.1.

ed to the base
on may result
, Sections 29
of a live part,

ct uninsulated

or enclosed.

a part or wire

vire is spaced

roduct fill or discharge opening located in the front of a dispensing type ice clieam maker is

comply when:

diameter of'the opening is less than 2-1/2 inches (63.5 mm) or the maxir
ion of the{Opening is less than 3 inches (76.2 mm),

distance form a moving part that can cause injury to persons to the neareg
f.the-opening is at least 4 inches (101.6 mm),

num diagonal

t edge of the

¢) 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 parts that are necessarily exposed to perform the work function are not required to be
enclosed but, where necessary, shall be provided with guarding. The degree of protection shall be based
upon the construction and intended use of the machine.

6.3 In accordance with 6.2 the extent of guarding shall be based on the following factors:
a) The degree of exposure necessary to perform the intended function;
b) The sharpness of the moving part;

¢) The likelihood of unintentional contact with the moving part;
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d) The speed of the moving part; and
e) The risk:
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
Articulate probe with web stop
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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)
2-1/4¢ (567.2) 16-1/2 (419:0)
2-1/2¢ (63.5) 18-1/2 (470.0)
2-3/49 (69.9) 20-1/2 (521.0)
3¢ (76.2) 22-1/2 (572.Q)
Dver 2° (over 50.8) 30 (762.Q)
@See 6.6.
® For an oening between two of the values shown, the distance from the opening fe-the part shall be not lesg than that
found by ifjterpolation between the corresponding values shown in the applicablé column.
¢ Any dimgnsions less than 1 inch (25.4 mm) applies to a motor only.
9 These vdlues apply to openings at the base of the ice cream makers Where the upper edge of the opening if less than
8 inches (303 mm) above the floor. The ice cream maker shall be in its\intended operating position.
¢ More thah 2 inches (50.8 mm), but not more than 3 inches (76.2 yhin).

6.4 With reg

a) An

ards to an integral enclosure of a motor:
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 wire cannot 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
by the-probe illustrated in Figure 6.2.

cceptable if:

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

t be contacted

b) An
wire is

1Innning that has a minor dimension of 3/4 inch (1Q 1 mm) ormare is qrr‘plnt
spaced from the opening as specified in Table 6.1.

ble if a part or
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Figure 6.2

Probe for moving parts and uninsulated live parts
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Figure 6.3

Probe for film-coated wire
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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 the opening will permit; and shall be rotated or angled before, during, and after insertion through
the opening to any position that is necessary to examine the enclosure. The probes illustrated in Figure
6.1 and Figure 6.4 shall be applied in any possible configuration; and, if necessary, the configuration shall
be changed after insertion through the opening.

6.6 The probe mentioned in 6.5 shall be used as measuring instruments to judge the accessibility
provided by an opening, and not as instruments to judge the strength of a material; they shall be applied

with the minim

um force necessary to determine accessibility.

6.7 With ref
of the largest
2-1/2 pound-fq

Exception: No

6.8 With refe

a) That
panel,

b) Tha

Tence to the requirement in 6.1 and 6.4, the minor dimension of an Opening_is
tylindrical probe having a hemispherical tip that can be inserted through the-g
rce (11.1 N).

force is applied to the probe to determine the minor dimension ofcopenings in

rence to the requirements in 6.4, an indirectly accessible motoris a motor:

is accessible only by opening or removing a part of thé-outer enclosure, such
hat can be opened or removed without using a tool-or

is located at such a height or is otherwise guarded or enclosed so that it is

contacted.

A directly accs
a) That

b) That

6.9 During
requirements
using a tool (
opened or rem

Exception: A

ssible motor is a motor:
can be contacted without openingor removing any part, or

is located so as to be accessible to contact.

the examination of the~ice cream maker to determine whether it comg
n 6.1 or 6.4, a part.of the enclosure that may be opened or removed by the
o attach an accessory, to make an operating adjustment, or for other reas
oved.

[reezing cylinder cover plate, that is, the plate in direct contact with the pro

need not be opened-or femoved provided that:

a) Moy

the diameter
pening with a

moftor.

as a guard or

unlikely to be

lies with the
user without
ons) is to be

Huct chamber

ing’parts within the freezing cylinder do not present the risk of injury due

0 pinching or

Sshearing action with the cover plate removed, such as may occur with counter-rotating mixer

blades,

b) Product dispensing openings through the cover plate comply with 6.1 with the cover plate in
place, and

¢) A warning marking, as described in 67.16 is located on or adjacent to the freezing cylinder cover
plate where it will be visible before removal of the cover plate.

6.10 With reference to the requirements in 6.1 and 6.4, insulated brush caps are not required to be

additionally en

6.11

closed.

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

When tested according to the Temperature-Pressure Test, Section 43, surfaces that exceed the
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6.12 A moving or hot part is not to be considered when determining compliance with 6.1 and 6.4 if:

a) The part is unlikely to be contacted through the opening because of the location of fixed
components, including baffles, or

b) The part is made inoperative when exposed, through the use of interlocking devices.

6.13 A live partis not to be considered when determining compliance with 6.1 and 6.4 if the part is made
inoperative when exposed, through the use of interlocking devices.

6.14 Uninsulated high-voltage live parts located inside the enclosure that are likely to be contacted by
persons performing operations such as refilling, relamping, replacing fuses, resetting manual-reset

devices, oiling
reduce the ris|

7 Accessor

7.1 Anice ¢
shall comply

7.2 Installa
accomplished

7.3 Installa
connectors, i

7.4 Installat
installer. Insta
other areas W
wiring within t

7.5 Strain-ri
transmitting s

7.6 Alltermi
a) Acc

b) Ice

n ) ot 'l ! H 'y I} [T} 1 PR | 1 'l
MULUTS, U UUICT SUCTTITTICTIUTU STTVILT UPTTAUUTTS, STidll DT TULAITU, YUdiUucTU

k of unintentional contact unless tools are required to expose the live part.
ies

feam maker having provisions for the use of electrical accessariesto be attac
vith all requirements of this standard with or without the accessory installed.

ion of accessories by the user shall be restrictéd to an arrangement
by means of receptacles and plug-in connectors.

pr enclosed, to

hed in the field

that can be

ion of accessories by service personnel ‘shall be by means of recepfacles, plug-in

sulated wire connectors, or by connection toexisting wiring terminals.

on of accessories shall not require thescutting of wiring or the soldering of conr
llation shall not require cutting, drilling, or welding either in (1) electrical en
here such operations may resulb in damage to electrical or refrigeration co
he enclosure.

A

q

blief means shall be provided for the wiring in the accessory if there is
ress to the terminal.conditions during installation. See 10.4.9.

hals and wiring‘intended to be field connected shall be identified on the:
£SSOry,

creamimaker if connections are made between the accessory and the ice crea

ections by the
tlosures or (2)
mponents and

possibility of

m maker, and

c) Wiri

Tg diagranT.

7.7 The mounting location of the accessory shall be indicated on the ice cream maker.

Exception: If the mounting location is fixed due to the function of the accessory and arrangement of the ice
cream maker, and instructions are provided covering the installation and location for the accessory, the
mounting location of the accessory need not be indicated on the ice cream maker.

7.8 As part of the investigation, accessories are to be trial-installed to determine that their installation is
feasible, and that the instructions are detailed and correct.
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