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Summary of Topics

This new Second edition of ANSI/UL 1889 dated August 12, 2024 incorporates editorial changes
including renumbering and reformatting to align with current style.

The new requirements are substantially in accordance with Proposal(s) on this subject dated December
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Fior to the first edition, the requirements for the products covered by this Standard were included
tHe Standard for Commercial Electric Cooking Appliances, UL 197, the Standard for Motor-Operatq
Appliances, UL 73, and the Standard for Motor Operated Water Pumps, UL 778.
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First Edition August 1996

Second Edition

August 12, 2024
Tlhis ANSI/UL Standard for Safety consists of the Second Edition.

he most recent designation of ANSI/UL 1889 as an American National Standand
ANSI) occurred on August 12, 2024. ANSI approval for a standard does n¢t
clude the Cover Page, Transmittal Pages, and Title Page.
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INTRODUCTION
1 Scope

1.1 These requirements cover commercial filters for cooking oil rated 600 volts or less and intended for
use in accordance with the National Electrical Code, NFPA 70. These requirements cover both portable
filters and fixed filters intended to be used with a specific fryer or fryers or with any fryer or fryers.

1.2 These requirements cover oil filters used to filter cooking oil used in deep fat fryers usually found in
commercial kitchens, restaurants, or other business establishments where food is dispensed. The filters
consist of a pump motor to pump oil to and/or from a deep fat fryer and are capable of including an integral

oil heater. T

1.3 When g
components
that normally
between the

capable of bging exposed to hot cooking oil.

2 General

21 Compdg

2.1.1 Exce
the requiren
products cov|

2.1.2 Acon

a) In
prody

b) Is s

2.1.3 A con
use.

2.1.4 Spec
capabilities.
temperatures

reauirements-are also annlicahle to filters built into-a frver.
< P PAdN

filter is provided as part of a larger appliance, these requirements cover.theilt
The other portions of the appliance are to be evaluated in accordance with the
apply to that type of equipment. However, consideration shall be)given to t
two portions of the appliance; for example, to the possibility that the entire

nents

bt as indicated in 2.1.2, a component of a product covered by this Standard sha
ents for that component. See 2.3 for a listéf standards covering component
ered by this Standard.

nponent is not required to comply with a specific requirement that:

olves a feature or characteristic not required in the application of the com
ct covered by this Standard;.or

uperseded by a requirement in this Standard.
hponent shall be used in accordance with its rating established for the intended
fic components are incomplete in construction features or restricted in

Sugh ‘components are intended for use only under limited conditions, sud
not exceeding specified limits, and shall be used only under those specific cong

br and related
requirements
he interaction
appliance is

[l comply with
5 used in the

bonent in the

conditions of

performance
h as certain
itions.

2.2 Units of measurement

2.2.1
approximate

information.

2.3 Referenced publications

2.31

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

2.3.2 The following publications are referenced in this Standard:

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Any undated reference to a code or standard appearing in the requirements of this Standard shall
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ANSI Z97.1, Safety Performance Specifications and Methods of Test for Glazing Materials Used in
Buildings

ASTM E230, Standard Specification For Temperature-Electromotive Force (EMF) Tables For

Standardized

Thermocouples

NFPA 70, National Electrical Code

UL 1, Flexible Metal Conduit

UL 20, General-Use Snap Switches

UL 44, Therm
UL 62, Flexib
UL 83, Therm

UL 157, Gash

oset-Insulated Wires and Cables
e Cords and Cables
oplastic-Insulated Wires and Cables

ets and Seals

UL 496, Lampholders

UL 498, Attag
UL 499, Elect
UL 508, Indus

UL 514A, Me

hment Plugs and Receptacles
ric Heating Appliances
trial Control Equipment

allic Outlet Boxes

UL 514B, Comduit, Tubing, and Cable Fittings

UL 514C, No
UL 746C, Po

UL 817, Cord|

pmetallic Outlet Boxes, Flush-Device Boxes, and Covers
ymeric Materials — Use in Electrical Equipment Evaluations

Setstand Power-Supply Cords

UL 969, Mar

UL 1004-1, R

imgand tabeting Systems

otating Electrical Machines — General Requirements

UL 1004-2, Impedance Protected Motors

UL 1004-3, Thermally Protected Motors

UL 1030, Sheathed Heating Elements

UL 1059, Terminal Blocks

UL 1446, Systems of Insulating Materials — General
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UL 4248-1, Fuseholders — Part 1: General Requirements

UL 4248-4, Fuseholders — Part 4: Class CC

UL 4248-5, Fuseholders — Part 5: Class G

UL 4248-6, Fuseholders — Part 6: Class H

UL 4248-8, Fuseholders — Part 8: Class J

UL 4248-9, Fuseholders — Part 9: Class K

UL 4248-11,
UL 4248-12,
UL 4248-15,
UL 5085-1, L]
UL 5085-3, L]
UL 60691, T
UL 60947-1,

UL 60947-4
Electromech

UL 60947-5-
Elements — R

UL 61058-1,
UL 61131-2,

3 Glossary

Fuseholders — Part 11: Type C (Edison Base) and Type S Plug Fuse
Fuseholders — Part 12: Class R

Fuseholders — Part 15: Class T

ow Voltage Transformers — Part 1: General Requirements

ow Voltage Transformers — Part 3: Class 2 and Class3
hermal-Links — Requirements and Application Guide

L ow-Voltage Switchgear and Controlgear= Part 1: General Rules

1A, Low-Voltage Switchgear and-Controlgear — Part 4-1: Contactors and Mc
bnical Contactors and Motor-Stafters

P, Low-Voltage Switchgearand Controlgear — Part 5-2: Control Circuit Devices
Proximity Switches

Switches for Appliances — Part 1: General Requirements

Programmable Controllers - Part 2: Equipment Requirements and Tests

tor-Starters -

and Switching

For the purp

3.1

5e of this-Standardthe foftowing definitionsappty:

cable to a receptacle, cord connector, flanged equipment power outlet, or other outlet device.

ATTACHMENT PLUG — A male contact device for the temporary connection of a flexible cord or

3.2 CORD CONNECTOR - A female contact device to be wired on a flexible cord for use as an
extension from an outlet to make a detachable electrical connection to an attachment plug or as an
appliance coupler to an equipment inlet.

3.3 FILTER, CENTRAL — A unit that filters oil from one or more fryers (or other appliances) from a
stationary position. Central filters may derive their power from another appliance or directly from the
building supply. These filters form an integral part of a larger appliance.


https://ulnorm.com/api/?name=UL 1889 2024.pdf

10 UL 1889 AUGUST 12, 2024

3.4 FILTER, PORTABLE — A unit that is intended to be moved from place to place for filtering oil from
multiple fryers (or other appliances), one at a time. These filters do not form part of and are not connected
electrically, physically, or by permanent plumbing to any other appliance.

3.5 FILTER, STATIONARY — A unit that filters oil from one or more fryers (or other appliances) from a
stationary position. These filters do not form part of and are not connected electrically or physically to any
fryer or other appliance. However, they are not prohibited from being interconnected to another appliance
or appliances by plumbing.

3.6 FILTER, UNDER-FRYER - A unit that is located below the oil kettle of a fryer or bank of fryers (or
other appliances), and is intended to filter cooking oil used by that appliance. An under-fryer filter obtains
electrical power from the appliance being serviced and forms an integral part of that appliance. However, a
unit that is cgnstructed to be removable from the appliance without the use of tools for thel purposes of
cleaning or sg¢rvicing another appliance specifically designed for use with that filter is considered to be an
under-fryer filfer.

3.7 NOZZLE - A device connected to the end of the oil hose for the purpose of rempving and/or
returning oil tp the intended appliance (fryer). The nozzle is intended to be held by the operatgr during use.

3.8 SAFETY CIRCUIT — A primary or secondary circuit that is relied upon to prevent a risk df fire, electric
shock, or injufy to persons; for example, an interlock circuit.

3.9 USER JERVICING — Any servicing that is capable of being performed by personnel other than those
who are traingd to maintain the particular appliance. Some éxamples of user servicing are:

a) Attaching an accessory by means of an attachment plug and receptacle or by mgans of other
separable connectors;

b) Resgetting or replacing any protective device in an appliance, or its receptacle circuit, that are
capable of being overloaded by the user,

c) Regetting a circuit breaker orreplacing a fuse;

d) Making a routine operating adjustment required to adapt the appliance for a diffefent intended
functign;

e) Roytine cleaning:

CONSTRUCTION

4 Accessolies

4.1 An appliance having provisions for the use of an electrical accessory intended to be attached in the
field shall comply with the requirements in this Standard, with or without an accessory installed.

4.2 Electrical connection of an accessory by the user shall be by means of a receptacle and plug-in
connector. See 14.2.

4.3 The installation of an accessory by service personnel shall be by means of receptacles, plug-in
connectors, insulated wire connectors, or by connection to existing wiring terminals. Receptacles, when
used, shall be located and protected in accordance with 14.2.

4.4 With regard to 4.3, an installation shall not require the cutting of wiring or the soldering of
connections by the installer. Installations shall not require cutting, drilling, or welding in electrical
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enclosures and in other areas where such operations are capable of damaging electrical components and
wiring within the enclosure.

4.5 A means for strain relief shall be provided for the wiring in the accessory when there is a possibility of
transmitting stress to the terminal connections during installation.

4.6 All terminals and wiring intended to be field connected shall be identified on the accessory, on the
appliance when connections are made between the accessory and the appliance, and on a wiring diagram
provided with the accessory unless they are obvious.

4.7 The mounting location of the accessory shall be indicated on the appliance.

Exception: When the mounting location is obvious due to the function of the accessory and.afrangement of

the applianc
mounting loc

4.8 As part
a)Th

b) Th

c) The use of the accessory does not introduce a risk of fire, electric shock, or injury to

5 Frames and Enclosures

5.1

51.1
resist the ab
persons due
parts, or othg

5.1.2 Thes

shall house all electrical parts,except a supply cord, that are capable of presenting a risk ¢

shock, or inju
depended ug

5.1.3 Amor

Genergl

An appliance shall be formed and assembled so that it has the strength and rigidi

p, and instructions are provided covering the installation and location fof the g
ation of the accessory is not required to be indicated on the appliance.

of the investigation, an accessory is to be trial-installed to determine-whether:
b installation is feasible;

b instructions are detailed and correct; and

uses to which it is subjected; without increasing the risk of fire, electric shoc
to total or partial collapse;with resulting reduction of spacings, loosening or dis
r serious defects.

nclosure of an appliance shall be of a material capable of being used for the a

ry to personstunder any condition of use. An adjacent wall or adjacent equipme
on to complete an enclosure.

g the factors included in the evaluation of an enclosure are:

ccessory, the

persons.

y required to
K, or injury to
placement of

pplication and
f fire, electric
ht shall not be

a)M
b) Re
c) Mo
d)Re

e)Re

chanicat strengtty;

sistance to impact;
isture-absorptive properties;
sistance to combustion;

sistance to corrosion; and

f) Resistance to distortion at temperatures to which the enclosure is capable of being subjected
under conditions of normal or abnormal use.

For a nonmetallic enclosure, all of these factors are to be evaluated with regard to thermal aging.
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5.1.4 An enclosure of polymeric material shall comply with the applicable requirements in UL 746C. A
polymeric enclosure part that is capable of coming in contact with hot oil — that is, a part that is not
shielded to prevent contact with hot oil — shall be evaluated in accordance with the test for Parts Subject to
Contact with Oil or Other Liquids, Section 59.

5.1.5 The minimum thickness of cast metal shall be in accordance with Table 5.1.

Exception: Thinner metal complies with the intent of this requirement when the metal is evaluated in
accordance with the Enclosure Strength Test, Section 54, and the Impact Test, Section 55, with
acceptable results.

Table 5.1
Minimum Thicknesses of Cast Metal

Minimum thickness, mm (inch)

Metal At reinforced surfaces ? At unreinforced flat surflaces
Die-cast metal 1.2 3/64 2.0 5/64
Cast malleable jron 1.6 116 24 3/32
Other cast met3l 2.4 3/32 3.2 1/8
2 Includes surfaces that are curved, ribbed, and similar designs, or that are otherwiSe ‘of a shape or size to provide intended

mechanical strgngth.

5.1.6 In add
metal is to be
the particular
0.74 mm (0.
0.91 mm (0.0
reinforced.

5.1.7 Sheet
less than 0.8

galvanized st

Exception: S

0.74 mm (0.029 inch)hick when galvanized steel meets the intent of the requirement wi

surrounding g

5.2 Openin

ition to being evaluated with regard to the factors specified in 5.1.3, an enclo
evaluated with regard to its size and shape, the thickness of metal, and its ac
application. Sheet steel having a thickness less than 0.66 mm (0.026 inch) wher
29 inch) when galvanized, or of nonferrous sheet metal having a thickness
36 inch) shall not be used except.for a small area or for a surface that is curved

metal to which a wiring(system is to be connected in the field shall have a thi
1 mm (0.032 inch) when of uncoated steel, no less than 0.86 mm (0.034 ir
bel, and no less than-1.14 mm (0.045 inch) when of nonferrous metal.

heet steel nonless than 0.66 mm (0.026 inch) thick when uncoated steel or

knockout has a thickness of no less than 1.35 mm (0.053 inch).

gs

sure of sheet
ceptability for
uncoated or
of less than
or otherwise

ckness of no
ch) when of

no less than
hen the area

5.21

An opening in the bottom of an appliance shall not be located below an electrical part unless a

solid, noncombustible pan complying with Figure 5.1 is interposed between the electrical part and
supporting surface. The pan is to have a rim, lip, or other raised edge that is in a horizontal plane and
extends all the way around the pan. The bottom of the pan is not required to be flat or any regular shape
and the transition from the bottom to the rim, lip, and similar raised edges are allowed to have any
convenient shape, but at every point directly below the electrical part, the floor of the pan is to be 3.2 mm
(1/8 inch) or more below the plane of the rim, lip, and similar raised edges.

Exception: The use of a pan constructed from noncombustible material under a motor is not required
when:

a) The motor has no openings below a horizontal plane through the center of the motor;
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b) The structural parts of the motor or of the appliance provide the equivalent of the described
barrier;

¢) The protection provided with the motor is such that no burning insulation or molten material falls
to the surface that supports the appliance when the motor is energized under each of the following
fault conditions:

d) Th
tempe
(257
prote
e) Th
more
5.2.2 The g
described in
the opening.
5.2.3 An af
cooking oil a

user servicin
a)int

b) Wi
damag

c) Aft
flexib

1) Open main winding;
2) Open starting winding;

3) Starting switch short-circuited; and

4) For a permanent-split capacitor motor, capacitor short-circuited. The short
applied before the motor is energized and the rotor is to be locked;

e motor is provided with a thermal motor protector — a protective device that
brature and current — so that the temperature of the motor windings does not e
’F) at the maximum load under which the motor is capable of running withod
ctor to cycle and does not exceed 150 °C (302 °F) with the roter.of the motor loch

e motor is impedance-protected and the locked-rotor temperature of the motor
than 150 °C (302 °F) with the appliance otherwise operdting as intended.

tructure of the part or appliance is not prohibited from providing the equivalg
5.2.1 when it complies with Figure 5.1. The raised edge is capable of being in

pliance shall be constructed so that with the appliance in any normal position
nd cleaning solution do not contact-electrical parts, including internal wiring, dur|
D, or cleaning under any of the following conditions:

he as-received condition;

th any fitting that is intended to be loosened during user servicing or cleaning
ged; and

br deterioration ‘or breakdown of a timer switch, a float- or pressure-operated s
e tubing, axgasket, a boot, a seal, a diaphragm, or similar parts.

bircuit is to be

s sensitive to
xceed 125 °C
t causing the
ed; or

winding is no

nt of the pan
corporated in

of operation,
ng operation,

) loosened or

itch, a hose,
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Figure 5.1

Minimum Extent of Baffle for Opening in Bottom of Enclosure

ELECTRICAL
PARTIAL METAL ENCLOSURE —e- PART
~— 300
o]
30°
A B

PROTECTIVE P AN A’J—

3.2mm

(1/8%)

C 300-\ 1 300 D
BOTTOQM OF ENCLOSURE "
6.4mm

C)

SUPPORTING SURFACE

SBO714A

A, B, C, and D are projections that define a volume between an electrical part and an opening; C' and D' are projections that define a
volume between an opening and the supporting surface. A protective pan in any horizontal plane between the part and the opening in
the supporting surface shall be larger than the area defined by projections A, B, C, and D, or projections C' and D', respectively.
Three samples of protective pans are illustrated in the figure; two are above the opening and one is below it.
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5.2.4 An appliance is determined to comply with 5.2.3(c) when no oil leaks when the appliance is
operated with the part in question removed, as described in Deterioration of Parts, Section 49. When ol
leaks during the test, the appliance shall be examined to determine whether oil has contacted, or is
capable of contacting, electrical parts. Consideration shall be given to any possible spraying or dripping
that occurs upon partial deterioration of the part. In addition, when any of the components or connections
described in 5.2.3 (b) and (c) are located within the enclosure, a guard shall be provided to prevent oil from
contacting electrical components in case of failure or poor operation of such components.

Exception: Parts as described in 5.2.3(c) that are not subject to flexing and that have been evaluated for
exposure to hot oil in accordance with Parts Subject to Contact With Oil or Other Liquids, Section 59, are
not required to be further evaluated.

525 A pur|np motor with supports of polymeric material shall be tested in accordance with Polymeric
Motor Supports, Section 60.

5.2.6 An ogening in a surface other than the bottom of an enclosure that contains:electrical [parts shall be
provided with a baffle, such as the one illustrated in Figure 5.2, that prevents thetemission of flame, molten
metal, burning insulation, or similar occurrences.

Exception: Al baffle is allowed to be omitted from an enclosure that contains electrical parts jother than an
overcurrent-protective device such as a fuse or circuit breaker when:

a) The structure of the part provides the equivalent of a baffle;

b) The distance from the electrical part to the plane of the enclosure is greater thaf 305 mm (12
inchep);

¢) Fof ventilating openings in a vertical walf,"no opening is more than 9.5 mm (3/8 inch) wide, and
the tdtal area of such openings located 488s than 305 mm (12 inches) from the floor |in any 0.3 m?
(1 ft?)|area of the enclosure does not.éxceed 52 cm? (8 square inches); or

d) Alllopenings in a vertical wall aré protected by louvers, as long as the louvers allow an opening
no more than 6.4 mm (1/4 ineh) wide and are shaped to deflect external falling objects outward.

See Rigure 5.3.

Figure 5.2

Rélationship of Baffle and Electrical Part to Prevent Emission

— = BAFFLE —»
ENCLOSURE
OPENING

EC110 \I
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Figure 5.3

Louver Constructions

OUTSIDE INSIDE A OUTSIDE
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6 Accessibjlity of Live Parts
6.1 Genera

6.1.1 The eJectrical parts of an appliance shall be located or enclosed so that persons are protected
against unintgntional contact withtninsulated live parts involving a risk of electric shock.

6.1.2 Arisk|of electric shock is determined to exist when the available open-circuit potential|is more than
42 .4 volts pedk, and the.available current through a 1500-ohm resistance is more than 5 milligmperes.

6.1.3 The fdllowing are not uninsulated live parts:

a) A coilof a controller,
b) A relay;
c¢) A solenoid; and

d) A transformer;

when they are provided with insulating overwraps at least 0.8 mm (1/32 inch) thick; enclosed motor
windings; insulated terminals and splices; and insulated wire.

6.1.4 An uninsulated live part, such as a terminal bus bar, and similar parts, not including film-coated
wire, shall be no less than 25.4 mm (1 inch) from any opening in the enclosure of an appliance.
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6.1.5 An opening that will not permit the entrance of a 19.1-mm (3/4-inch) diameter rod is allowed,
except as noted in 6.1.4, when a probe as illustrated in Figure 6.1 cannot be made to touch any
uninsulated live part or film-coated wire when inserted into the opening.

6.1.6 An opening that permits entrance of 19.1-mm (3/4-inch) diameter rod is allowed when there are no
uninsulated live parts:

a) Less than X inches from the perimeter of the opening; and

b) Within the volume generated by projecting the perimeter X inches normal to its plane;

X equals five times the diameter of the largest diameter rod that is capable of being inserted through the
opening, and no less than 102 mm (4 inches). See Figure 6.2.

6.1.7 An urjinsulated live part shall not be located behind an opening that is used to'make an adjustment
determined tp be a function of user servicing when a 3.2-mm (1/8-inch) diameter sfraight rod|can be made
to touch the part when the rod is inserted through the opening and moved to allpesitions pogsible without
producing af angle of more than 30° between the rod and the line drawn between the |center of the
opening and|the center of the face of the adjusting mechanism. The length.ef the rod beyond the opening
is not to excged the distance between the opening and the face of the adjusting mechanism|by more than
76 mm (3 inghes). See Figure 6.3.

6.1.8 During the examination of an appliance in connection with the requirements in 6.1.5 + 6.1.7, a part
of the outer gnclosure that is capable of being removed withouitthe use of tools, or that must[be opened or
removed for lser servicing, is to be disregarded — that is, it is not assumed that the part in quiestion affords
protection against the risk of electric shock. A warningsmarking is not determined to redufe the risk of
electric shock.



https://ulnorm.com/api/?name=UL 1889 2024.pdf

UL 1889 AUGUST 12, 2024

Figure 6.1
Accessibility Probe
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Figure 6.2

Opening in Enclosure — Proportions Exaggerated for Clarity
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Figure 6.3
Accessibility of Live Part Through Adjustment Opening
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6.1.9 A fusgholder or a circuit breaker shall'not be accessible from outside the appliance without opening

a door or a cg

Exception: TH
allowed to prq
hot oil on the

6.1.10 Exce

a) WH
tempe

ver.

e operating handle of a circuit breaker or the insulating cap of an extractor-type
)ject outside the enclosure when a shield or guard is provided to reduce the risk

handle or cap.

pt as indicated in 6.1.11 and 6.1.12, the door or cover of an enclosure shall be h

en itegives access to any fuse, circuit-breaker handle, or manually resettab

rature’ control in other than a low-voltage circuit; and

fuseholder is
of spillage of

nged:

e lever of a

b) When uninsulated live parts are exposed during the replacement of the fuse or resetting of the
manually resettable device.

Such a door or cover shall also be provided with an automatic latch or the equivalent, and, when live parts
other than the screw shell of a plug fuseholder are exposed inside the enclosure, shall be provided with a
captive screw or equivalent means, requiring the use of a tool to open, and to reliably secure the door or
cover in place. See 6.1.13 and 6.1.14.

6.1.11

A hinged cover is not required for a device in which the only fuses enclosed are:

a) Control circuit fuses, as long as the fuses and control circuit loads (other than a fixed control
circuit load, such as a pilot lamp) are within the same enclosure; or
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b) An extractor type fuse with its own enclosure that is accessible without exposing live parts other
than a fuse contact of the fuseholder.

6.1.12 The removable portion of a fused pullout switch that complies with the requirements in 6.1.1 —
6.1.7, 6.1.16, and 6.1.17. is determined to be a reliable cover for the fuseholder and is not required to
comply with the requirements in 6.1.11.

6.1.13 A spring latch, a magnetic latch, a dimple, or other mechanical arrangement that holds the door
closed and requires effort on the user's part to open is determined to provide the "automatic latching

means" for holding the door closed as required in 6.1.11.

6.1.14 Ac

verinterlockinamechanism-that:
g r

a) Must be engaged in the closed position of the cover before any uninsulated live part is
enerdized; and
b) Sefures the cover in the closed position, when provided as the sole means for sectiring the door
or coyer closed,;

is determined to comply with the requirement for an automatic latch in 6:4.10.

6.1.15 A sg
being manug

6.1.16 A ddg
against a 6.4
of four edges
wall of the bg

Exception: A
permitted.

6.1.17 A strip used to provide @ rabbet and an angle strip fastened to the edges of a

secured:
a) At po less than two points;
b) No|more than'38 mm (1-1/2 inches) from each end of each strip; and
c) At points.between these end fastenings no more than 152 mm (6 inches) apart.

rew with a knurled and slotted head (for securing with a screwdriver) and that
lly turned shall not be provided as a required enclosure securing means.

or or cover giving direct access to fuses in other than a low-voltage circuit sha
mm (1/4 inch) rabbet or the equivalent, ‘or.shall have either turned flanges for
or angle strips fastened to it. Flanges.and angle strips shall fit closely with the
X proper and shall overlap the edges.6f the box no less than 12.7 mm (1/2 inch)

construction that affords equivalent protection or a combination of flange

is capable of

| shut closely
the full length
putside of the

and rabbet is

door shall be

6.2 Protection of service personnel

6.2.1

An uninsulated live part involving a risk of electric shock and a moving part within the enclosure

that involves a risk of injury to persons shall be located, guarded, or enclosed in accordance with 6.1.1 —
6.1.7, 28.1 — 28.3, 29.1, and 29.2 when the service function is being performed, to reduce the risk of
unintentional contact by service personnel performing electrical or mechanical service functions that have
to be performed with the equipment energized.

6.2.2 Mechanical service functions that are capable of being performed with the equipment energized
include:

a) Adjusting a valve;

b) Adjusting the setting of a temperature or a pressure control with or without marked dial settings;
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c) Resetting a control trip mechanism; and

d) Operating a manual switch.
A factory-set-and-sealed control is not determined to be adjustable.

6.2.3 Electrical service functions that are capable of being performed with the equipment energized
include examination, adjustment, servicing, or maintenance (not including measuring voltage) of fuses,
adjustable or resettable pressure or temperature controllers, manual switching devices, and clock timers.

7 Adhesives Used to Secure Parts

7.1 An adh(lasive that is relied upon to reduce a risk of fire, electric shock, or injury toxpersons shall
comply with the requirements for adhesives in UL 746C. When an adhesive is located wherq it is capable
of coming in|contact with cooking oil, it shall be evaluated to determine the long-term effects of such
contact.

7.2 The requirement in 7.1 also applies to an adhesive used to secure.a conductive paft including a
nameplate, that is capable of, when loosened or dislodged:

a) Engrgizing an accessible dead metal part;
b) Making a live part accessible;
c) Reducing spacings below the minimum values specified in Table 26.1; or

d) Shqrt-circuiting live parts.
8 Protection Against Corrosion

8.1 Iron and steel parts shall be protected:against corrosion by enameling, galvanizing, painting, plating,
or other equiyalent means when corrosion of such parts results in a risk of fire, electric shock, or injury to
persons.

Exception Na. 1: Surfaces of.sheet steel and cast iron parts within an enclosure are not required to be so
protected when the oxidation-of iron or steel due to the exposure of the metal to air and mpisture is not
appreciable - thickness.of-metal and temperature also being factors.

Exception Ng. 2: <Bearings, laminations, or minor parts of iron or steel, such as washers,|screws, and
similar parts gre*not required to be so protected.

Exception No. 3: A sheath of a heating element of other than an immersion-type heater is not required to
be so protected.

9 Mechanical Assembly
9.1 General

9.1.1 An appliance shall be assembled so that it is not adversely affected by the vibration of normal
operation.

9.1.2 A switch, a fuseholder, a lampholder, an attachment-plug receptacle, a motor-attachment plug, or
other component that is handled by the user shall be mounted securely and shall be prevented from
turning.
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Exception: A

switch that complies with (a) — (d) is not required to be prevented from turning:

a) The switch is of a plunger, slide, or other type that does not tend to rotate when operated. A
toggle switch is subjected to forces that tend to turn the switch during operation of the switch;

b) The method used to mount the switch is such that operation of the device does not loosen the
switch;

¢) Spacings are not reduced below the minimum values specified in Table 26.1 when the switch
rotates;

d) Operation of the switch is by mechanical means rather than by direct contact by persons.

9.1.3 Then
— for exampl
device havin

9.1.4 Uning
turning or sh
minimum val

9.2 Shipping

9.2.1 Anap

Exception N¢
are not reqy

appliance ar¢ not required to be assembled.

Exception N¢. 2: A heating element with integral blades for plugging into a receptacle, and {

mounting br
appliance wh
such as by s
See 72.2.

10 Supply
10.1

10.1.1 An s

Permanentlysconnected appliances

neans to prevent turning required by 9.1.2 shall consist of more than friction bey
b, a lock washer, properly applied, is allowed to be used as the means to preve
j a single-hole mounting means.

ulated live parts shall be secured to the base or surface so that.they are pn
fting in position when such motion is capable of resulting in asreduction of spag
Lies specified in Spacings, Section 26.

pliance shall be completely assembled when it leaves the factory.

. 1: Components that are capable of being-assembled without the use of tools,
ired to prevent a risk of fire, electric_shock, or injury to persons during opé

ackets of an appliance are~allowed to be shipped detached from the rem
en packed in the same overall carton, or when the separate cartons are secuf
teel strapping or strong tape — so that they do not become separated during

Connections

ppliance intended for permanent connection to the power supply shall be const

een surfaces
nt turning of a

evented from
ing below the

and parts that
bration of the

he legs or the
ninder of the
ed together —
the shipment.

ructed so that

it is capable
of NFPA 70.

f haoina e dilv and - narmaananths BB ol P £l o\ agiein o oot o warad i
1 UUIIIH IUaully ariu poitiral IUIILIy CUTITICUICU U UTIC UT Uai1c VVIIIIIU OyDLUIIID COVCTCU In Chapter 3

10.1.2 An appliance intended for permanent connection to the building structure shall be provided with
means for permanent connection to the branch-circuit supply.

10.1.3 Filters that are permanently connected to an electrical source of supply shall not be provided with
casters nor require movement of the supply connections during the filtering process or routine cleaning.

10.1.4 There shall be a flat surface surrounding a knockout. The flat surface shall have an area for
assembly to the appliance of a length of standard rigid metallic conduit of a size corresponding to the size
of the knockout, and shall have a minimum diameter in accordance with Table 10.1. For metal thickness at
a knockout or opening, see 5.1.7.
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Table 10.1
Dimensions Associated with Openings for Conduit
Unthreaded openings Threaded openings
Trade size Nominal knockout Minimum diameter of
of conduit diameter flat surface at knockout Throat diameter, mm (inches)
inches mm (inches) mm (inches) Minimum Maximum
12 22.2 (718) 28.96 (1.140) 14.22 (0.560) 15.80 (0.622)
3/4 27.8 (1-3/32) 36.07 (1.420) 18.85 (0.742) 20.93 (0.824)
1 34.5 (1-23/64) 44.96 (1.770) 23.98 (0.944) 26.64 (1.049)
1-1/4 43.7 (1-23/32) 57.94 (2.281) 31.55 (1.242) 35.05 (1.380)
1-1/2 50.0 (1-31/32) 65.99 (2.598) 36.80 (1.449) 40.89 (1.610)
2 62.7 (2-15/32) 80.65 (3.175) 47.24 (1.860) 5250 (2.067)
2-1/2 76.2 (3) 90.47 (3.562) 56.44 (2.222) 62.71 (2.469)
10.1.5 The dgiameter of a knockout shall accommodate conduit of the trade size for which thg knockout is

intended. See

10.1.6 Ater
to the applian

10.1.7 A wi
wiring of the §
70.

10.1.8 Ate
wiring and el
been installeg
wiring and ele

10.1.9 Prov
allowed. Acce
instructions.

10.1.10 No
installation o

disconnectior].

Table 10.1.

minal compartment intended for permanent connection.to the power supply shal
Ce so as to be prevented from turning with regard thereto.

ing compartment for field-wiring connectionstshall be of a volume that accom
ize indicated in 10.1.17, and conduit and fittings sized for the wire in accordanc

minal compartment shall be located-so that when conduit connections are m
ctrical components shall not be@xposed to mechanical abuse and strain. Afte
as intended, supply connections shall be accessible for inspection without exp
ctrical components to mechanical abuse or strain.

sion for inspection of.connections on the rear or bottom of a floor-mounted ap
ss is to be determined when the appliance is installed in accordance with the m

blectrical.ecOmponent shall be mounted on a part that must be removed for the e
field-wiring connections unless the internal wiring is provided with a met

| be attached

modates the
e with NFPA

ade, internal
the unit has
bsing internal

bliance is not
anufacturer's

amination or
nod of quick

10.1.11

A field-wiring terminal is a terminal to which a supply or other wire is capable of being connected

by an installer in the field, unless the wire is provided as part of the appliance and a pressure terminal
connector, soldering lug, soldered loop, crimped eyelet, or other means for making the connection is
factory-assembled to the wire.

10.1.12 Ampacity of field wiring conductors is to be determined using the appropriate tables in NFPA 70.
Wire smaller than the uncorrected values for 60 °C (140 °F) conductors (for appliances rated 100 amperes
orless) or 75 °C (167 °F) conductors (for appliances rated more than 100 amperes) shall not be used. See
10.1.15and 72.5.

10.1.13 A permanently-connected appliance shall be provided with wiring terminals or leads for the
connection of conductors having an ampacity no less than 125 % of the current input of the appliance
when tested in accordance with 40.2 or 40.3, whichever causes the higher input. See 10.1.12.
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Exception: An appliance is allowed to be provided with terminals or leads for the connection of conductors
having an ampacity not less than the current input of the appliance when it complies with the Average
Current Input Test, Section 41.

10.1.14 Pigtail leads provided for connection to the branch-circuit supply shall have an ampacity rating
no less than that of a conductor of the next smaller size than that intended for the rating of the appliance.

See 10.1.12 and 10.1.15.

10.1.15

It is to be assumed that wire having the specified temperature rating is intended to be installed

for the power-supply conductors to an appliance marked in accordance with 72.3 and 72.4. Otherwise, it is

to be assum

less and that]

10.1.16 WH
be sized to 4
by the condu

Exception: A
having an a
Current Inpu

10.1.17 Th
field-wiring ¢

Exception: R
allowed to hg

10.1.18 Af
friction betw
mortises, by
some other n

10.1.19 A
bolted or hel

Exception: A
5.3 mm? (10
provided to H

d-that 60 °C /1Aﬁ °|:\ wira shall he used for connection to an Qpnllanr\n rated 10

75°C (167 °F) wire shaII be used for an appliance rated more than 100 ampere;

en terminals of unequal sizes are provided because of unbalanced loads,each
ccept a conductor having an ampacity of at least 125 % of the total current that
ctor connected to that terminal as determined by 10.1.13. See 10142 and 72.4.

n appliance is allowed to be provided with terminals or leads‘for the connection
npacity not less than the current input of the appliance when it complies with
Test, Section 41.

b free length of a lead intended to be field connegcted to the supply lead inside ar
bmpartment shall be 152 mm (6 inches) or greater.

jeld-wiring supply connections enclosed in a motor terminal box or wiring cg
ve a free length of less than 152 mm,

eld-wiring terminal shall be prevented from turning or shifting in position by me3
ben surfaces. This shall be accomplished by two screws or rivets, by square
a dowel pin, lug or offset,;\by a connecting strap or a clip fitted into an adjacq
nethod determined to be equivalent.

eld-wiring terminal)shall be provided with a soldering lug or pressure wire co
by a screw.

wire binding screw is allowed to be used at a wiring terminal intended to ac
AWG)~or smaller conductor when upturned lugs, cupped washers, or the €
old.the wire in position.

0 amperes or

D.
terminal shall

will be carried

of conductors
the Average

outlet box or

mpartment is

ns other than
shoulders or
nt part, or by

nnector firmly

commodate a
quivalent are

10.1.20 Each upturned lug or cupped washer referred to in the Exception to 10.1.19 shall be capable of
retaining a power-supply conductor corresponding in size to that specified in 10.1.13, and no smaller than
2.1 mm? (14 AWG), under the head of the screw or the washer.

10.1.21
diameter), wi

th no more than 32 threads per inch.

A wire-binding screw at a wiring terminal shall be no smaller than 4.8 mm diameter (No. 10

Exception No. 1: A 4.2 mm diameter (No. 8) screw is allowed to be used at a terminal intended only for the

connection o

fa 2.1 mm? (14 AWG) conductor.

Exception No. 2: A 3.5 mm diameter (No. 6) screw is allowed to be used for the connection of a 1.3 or
0.82 mm? (16 or 18 AWG) control-circuit conductor.
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10.1.22

It shall be noted that 2.1 mm? (14 AWG) is the smallest conductor that is allowed to be used for

branch-circuit wiring and thus is the smallest conductor that is to be anticipated at a terminal for

connection of

a branch-circuit conductor.

10.1.23 A terminal plate tapped for a wire-binding screw shall be of metal no less than 0.76 mm (0.030

inch) thick.

10.1.24 There shall be no less than two full threads in the metal of the terminal plate tapped for a wire-
binding screw. The metal is allowed to be extruded at the tapped hole to provide two full threads.

10.1.25 A permanently-connected appliance rated 125 or 125/250 volts (3-wire) or less, provided with a

rol without a

single-pole s\
marked "off"

dtch or a sinale-nole - overcurrent-nrotaective-device other than an autamatic con
A o 1

position, shall have one terminal or lead identified for the connection of)t

conductor of {he supply circuit.

10.1.26 A f
identified by
distinguishab
grounded cor

10.1.27 Wh
connected to
shall be easil

10.2 Cord-g

10.2.1 A po
SJEO, HSO,

Exception: Ty
a) The

b) The

10.2.2 Whe
SJTOO, HSO
as non-oil res

eld-wiring terminal intended for the connection of a grounded-supply condu

e from the other terminals, or proper identification of the terminal for the conn
ductor shall be clearly shown in some other manner, such as.onh an attached wri

the grounded conductor of the supply circuit shall be finished to show white or g
distinguishable from the other leads.

onnected appliances

wer-supply cord shall be Type SO, SOO, STO, STOO, SEO, SJO, SJOO, SJ
HSOO, HSJO, or HSJOO.

be HPN cord is allowed to be used when:
appliance is intended for-counter-top use; and

weight of the appliance is not more than 15 pounds (6.8 kg).

re the individual conductors of a power supply cord of a type other than SOO, S
O, or HSJOO are separated from the outer jacket within the appliance, they are
stant internal wiring. See 15.2.1.

he grounded

ctor shall be

means of a metallic coating that is substantially white in color and shall be easily

ection of the
hg diagram.

bn wire leads are provided instead of terminals, thé{surface of the lead infended to be

ray color and

TO, SJTOO,

TOO, SJOO,
to be treated

10.2.3 The |ength of a power supply cord shall be as shown in 10.2. A separable cord sef shall not be
used on central and stationary filters.
Table 10.2
Length of Attached Cord
Minimum length Maximum length
Appliance type mm (feet) mm (inches)

Stationary filters 914 3) 3048 (120)

Central filters a 3048 (120)

Under-fryer filters b 457 (18)

Table 10.2 Continued on Next Page
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Table 10.2 Continued

Appliance

Minimum length Maximum length

type (feet) mm (

inches)

Portable filters

c 152

(6)

serviced in the

@ Filters intended for connection to the appliance being filtered: Minimum length not specified, except that the cord shall be of
sufficient length to allow connection to in the intended manner without strain on the cord or fittings. filters intended for connection
to a building receptacle: minimum length 914 mm (3 feet).

® Minimum length not specified, except that the cord shall be of sufficient length to allow connection to the appliance being

intended manner without strain ont he cord or fittings.

¢ Minimum length not specified.

10.2.4 Whs
a) No

b) Th

of heated oil on live parts of the receptacle and attachment plug.

10.2.5 The
the cord con
surface wher

10.26 Ac
brackets, or
cord from co

Exception N
enclosed cor

Exception N
when equiva
including bo
capable of b
limit cord co
casters of thq

Exception N
cover or enc

n a separable cord set is used, it shall comply with the following:
live parts are exposed to contact when the cord is disconnected from the applia

b connection point to the appliance is located, protected, or both toreduce the

cord of a portable filter shall be located so that the attachment plug (and, whe
nector of an extension cord used with the filter) is_det capable of touching t
the appliance is in any intended position of use, transport, or storage.

prd-connected appliance provided with casters’shall also be provided with
pquivalent means for storing the cord when not in use. A cover or enclosure sh
htact with oil when the cord is stored.

p. 1. When a separable cord set is\ltised, the cord spool/brackets are not reqy
hpartment is provided for cord storage.

D. 2. A cord on an under-fryer filter is not required to be provided with a cove
ent protection is provided-by the structure of the fryer. When the filter (or a porti
h the oil reservoir.afnd power supply cord) is removable from the fryer withoy
bing used to transport oil, a cover or enclosure shall be provided for the cord o
ntact with oil during this operation. When the cord is capable of reaching the
 filter, a hoek\or similar part shall be provided for cord storage.

. 3: Acord on a portable filter is not required to be provided with a cord spool
osure shall be provided for the cord or oil vessel to limit cord contact with oil du

nce; and

sk of spillage

n connected,
he supporting

h cord spool,
all protect the

ired when an

or enclosure
pn of the filter
t tools and is
r oil vessel to
bottom of the

br brackets. A
ring transport

and storage

f'the filter.

10.2.7 Where the outer jacket has been removed from Type HSOO or HSJOO cord within the appliance,
a close-fitting oil-resistant sleeving rated for the temperature shall be provided around the asbestos

insulation.

Exception: A glass string, tape wrap, a close-fitting fiber sleeving, or equivalent means rated for the
temperature is allowed to be used in lieu of oil-resistant sleeving to retain the asbestos insulation on the
individual conductors when:

a) The portion of the conductors without the outer jacket is not located within 51 mm (2 inches) of
enclosure openings; and

b) No more than 76 mm (3 inches) of the asbestos insulation is exposed on any one conductor.
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10.2.8 Thej

acket of Type HSO or HSJO cord is not to be removed within the strain relief.

10.2.9 The voltage rating of the cord and the fittings shall be no less than that of the appliance.

10.2.10 The current rating of the attachment plug of an appliance shall be no less than 125 % of the
maximum current input of the appliance when tested in accordance with 40.2 or 40.3, whichever causes

the higher inp

ut.

Exception: The current rating of the attachment plug shall not be less than the current input of the
appliance when the appliance complies with the Average Current Input Test, Section 41.

10.2.11 Su
shall be prevs

10.2.12 Ac
an extension

10.2.13 An

10.2.14 Afi
appliance plu

10.2.15 An
inserted in th
contact by pe

10.2.16 Strg
transmitted tq
being pushed

a) Sul
b) Sul

c)ls ¢
requir

10.2.17 Any
spilled cookir
Contact With
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nted from fraying or raveling.

brd-connected filter shall employ an attachment plug of the grounding-typé for
cord. The attachment plug shall comply with the requirements of 10.210.

pttachment plug of the locking type shall not be used on a portable filter.

ter shall not be provided with terminal pins that would accommodate a standa
.

attachment plug on the supply cord of a portable filter shall be constructed s
b connector of an extension cord, the blades.are not energized until they are in
Fsons. See the Attachment Plug Test, Section’65.

in relief shall be provided so that :aimechanical stress on an attached flexibl
terminals, splices, or internal wiring. Means shall be provided for preventing
into the appliance when such displacement:

jects the cord to mechanical damage;
jects the cord to a temperature higher than its rated temperature; or

Bpable of reducing’spacings, such as to a metal strain-relief attachment, below
bd values.

nonmetallic portion of a strain relief bushing that is capable of being exposed tq
g il during use or storage shall be subjected to the test described in Par
il or Other Liquids, Section 59.

in relief and

onnection of

rd flatiron or

o that, when
accessible to

e cord is not
he cord from

the minimum

contact with
s Subject to

10.2.18 A knot shall not be used to provide strain relief.

10.2.19 At the point where a flexible cord passes through an opening in a wall, barrier, or enclosing case,
there shall be a bushing or the equivalent that is substantial, secured in place, and has a smooth, rounded
surface against which the cord shall bear. The heat-, oil-, and moisture-resistant properties of the bushing
material shall be such that the bushings are capable of being used for the application.

10.2.20 Ceramic materials and some molded compositions are capable of being used for insulating
bushings; however, separate bushings of wood or rubber materials are not acceptable.

Exception: A separate soft-rubber, neoprene, or polyvinyl chloride bushing is allowed to be used:
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a) Anywhere in an appliance where it is not exposed to cooking oil, when it is used in conjunction
with a type of cord for which an insulating bushing is not required, and the edges of a hole in which
such a bushing is used are free from burrs, fins, and other conditions that are capable of damaging
the bushing; or

b) In the frame of a motor or in the enclosure of a capacitor attached to a motor when:

1) The bushing is no less than 1.2 mm (3/64 inch) thick; and

2) The bushing is located so that it is not exposed to oil, grease, oil vapor, or other
substances that are capable of having a deleterious effect on the compound used.

10.2.21 Vu
and is form
temperature,

10.2.22 An

insulating material used is no less than 0.8 mm (1/32 inch) thick, has been 'evaluated fg

properties, a
10.2.23 Th

10.2.24 Th

a) Green with or without one or more yellow stripes;

b) Co

c) Co
remo
canng

10.2.25 Th
nut for the g
leads are co
connection is
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bd and secured in place so that it is not adversely affected by conditions
and exposure to cooking oil.

insulated metal grommet is allowed to be used in place of an instilating bush

nd completely fills the space between the grommet and the metal,in which itis m
b power-supply cord of an appliance shall include a grounding conductor.

b grounding conductor of a flexible cord shall be:

hnected to the grounding blade of an attachment plug of the grounding type; and

ed during any servicing not involving the supply cord, or by other similar means
t be used for making this connection.

b requirement in 10.2.24(c) necessitates the use of a dedicated grounding scre
rounding connection. When both the power supply cord grounding lead and
nnected to the same stud, they shall be placed so that the power supply cq
made first, with-a-dedicated nut, and removed last.

11

11.1

Groundjing and Bonding

A permanently-connected appliance shall be provided with a field-wiring terming
connection of an)equipment-grounding conductor.

64 inch) thick
of moisture,

ing when the
r oil-resistant
punted.

nhnected to the enclosure of the applidnce by means of a screw, terminal, or nut that is not

Solder alone

v, terminal, or
bther bonding
rd grounding

| or lead for

11.2 A field-wiring terminal intended solely for connection of an equipment-grounding conductor shall be
capable of securing a conductor of the size intended for the application. See 11.4. and 11.12.

11.3 The surface of an insulated lead intended for the connection of an equipment-grounding conductor
shall be green, with or without one or more yellow stripes, and no other lead shall be so identified.

11.4 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 as such by being marked "G," "GR," "GND," "Ground,"
"Grounding," or a similar designation, or by a similar marking located on the wiring diagram provided on
the appliance.
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11.5 The wire binding screw or pressure wire connector intended for the connection of an equipment-
grounding conductor shall be located so that it is not removed during servicing of the appliance.

11.6 All exposed dead metal parts and all dead metal parts inside the enclosure that are exposed to
contact during any servicing operation, including maintenance and repair, and that are capable of

becoming energized shall be electrically connected:

a)Tot

he equipment grounding terminal;

b) To any metal enclosure surrounding a knockout, hole, or bushing provided for field connection of
the power supply system; or

c)Tot

See the Grou

ol <l 'y £ l <l
T YruuriuntTy CUTTUULIUT UTh'a SUPPTy CUTUL

hding and Bonding Test, Section 43.

11.7  With rggard to the requirements in 11.6, the following dead metal partscare not detefmined to be
parts that are|capable of becoming energized:
a) A small metal part, such as an adhesive-attached foil marking, screw, handle, and p similar part
thatis

b)Ap
varnis

0.8 min (1/32 inch) thick and reliably secured in place;

C)Ap

other ¢lectrical components.

d)Ac

e) An
groun
this pu

11.8 The de
by an individu

grounded metal; or
2) Positively separated from all electrical components;

anel or a cover that is insulated from all glectrical components by a barrier of vul
hed cloth, phenolic composition, or-ather moisture-resistant insulating material

hnel or a cover that does not\enclose uninsulated live parts and is positively se

bre and assembly screws of a relay, a solenoid, and similar parts;

portion of the~appliance that is shielded from all live parts, insulated or un
led metal, minimum 0.66 mm (0.026 inch) thick. The grounded metal part or p
rpose shall not be removable without the use of tools.

ad metal parts described in 11.6 shall be reliably bonded together by mechanica
al bonding conductor or strap.

1) On the exterior of the enclosure and separated from all electrical components by

canized fiber,
no less than

parated from

nsulated, by
arts used for

fasteners or

11.9 Bonding shall be by a positive means, such as clamping, riveting, bolted or screwed connections,
brazing, or welding. The bonding connection shall penetrate nonconductive coatings such as paint.

11.10 Bonding around a resilient mounting shall not depend on the clamping action of rubber or similar

material.

Exception: The clamping action of rubber or similar material is allowed to be depended upon when the
construction has been shown by investigation to be capable of being used for the purpose.

11.11

A bonding conductor shall be of material complying with the requirements for an electrical

conductor and protected from corrosion unless inherently resistant thereto. An individual bonding
conductor or strap shall be installed so that it is protected from mechanical damage.
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11.12 The size of an individual conductor or strap used to bond an electrical enclosure or motor frame
shall be determined by the rating of the overcurrent-protective device of the branch circuit to which the
equipment is connected in accordance with Table 250-95 of NFPA 70.

Exception No. 1: A bonding conductor to a motor is not required to be larger than the motor-circuit

conductors.

Exception No. 2: A conductor smaller than that specified in Table 250-95 of the National Electrical Code is
allowed to be used when the bonding connection does not open when tested as described in 43.2.1.

11.13 Upon insertion of a removable heatmg element or other removable part, the groundmg connection
shall be mad grounding-connection shall

be broken af

12 Polarization

er the electrlcal connectlon

12.1 When|an appliance is connected to a circuit that incorporates a grounded conduclor, the screw
shells of lampholders shall be connected:

a) Fol a permanently-connected appliance, to the conductor or-terminal intended to [be grounded;

or

b) For a cord-connected appliance, to the conductor of.the supply cord intended to be|grounded.
12.2 When| there is no grounded conductor, as spegcified in 12.1, and when two lampholders are

connected in series, the lampholder screw shells shall be common and the center co

lampholders

12.3 A fuse¢holder, a single-pole switch, arsingle-pole overcurrent-protective device or

control with g

shall be connected toward the supply.

marked "off" position shall be connected to an ungrounded conductor of the sup

ntacts of the

an automatic
ply circuit.

13 Currentf-Carrying Parts

13.1 The metal used for acurrent-carrying part shall be capable of being used for the particular
application.

13.2 Plated iron or-steel is allowed to be used for a current-carrying part the temperatute of which is

higher than 1

00 °C (242 °F) during normal operation.

13.3 Unpla

ed-iron or steel is allowed to be used only for a terminal rod or a terminal plat

p of a heating

element.

13.4 Stainless steel and other corrosion-resistant alloys are allowed to be used for current-carrying parts
regardless of temperature.

14 Attachment-Plug Receptacles

14.1

An attachment-plug receptacle intended for general use shall not be provided.

14.2 An attachment-plug receptacle intended for connection of an accessory as described in 4.2 or 4.3
shall be located in a vertical surface or in a surface angled such that the openings point downward. A
shield or guard shall be provided to reduce the risk of spillage of hot oil on the receptacle or the attachment

plug.
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14.3 A 125-volt, single-phase, 15- or 20-ampere receptacle intended for general use shall have ground-
fault circuit-interrupter protection for personnel. In addition, the receptacle shall be located in an enclosure
that is suitable for use in damp or wet locations.

15

15.1

15.1.1

Internal Wiring

General

insulated wire shall not be used.

Wire used for the internal wiring of an appliance shall be suitable for the application. Asbestos-

15.1.2 Amo
voltage to wh

15.2 Insula

15.2.1 Inter
evaluated for

Exception Ng.

insulated con
separated fro
the leads and
inches) of en

Exception No
equivalent, us

15.2.2 Ther
equivalent, us

15.2.3 The

Exception Ng
required to cg

Exception Ng
ethylene prog
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ch it is capable of being subjected during normal operation.
lion

nal wiring that is not completely enclosed shall have insulation.of a type th
exposure to oil.

1: Integral leads provided as a part of components,used in the appliance 3
ductors of power supply cord Types SO, STO, SEO;"SJO, SJEO, HSO, and
m the outer jacket within the appliance are not reqdired to comply with this requi
conductors are no more than 152 mm (6 inches)JJong and are not located withi
losure openings.

2: There is no temperature limit applicable to glass fiber, beads of inorganic m
ed as conductor insulation.

P

e is no temperature limit applicable to glass fiber, beads of inorganic ma
ed as conductor insulation.

vall thickness of insulation on internal wiring shall be no less than 0.71 mm (0.02

. 1: Secondary egircuits not required to be investigated in accordance with 2]
mply with this.requirement.

. 2: The thickness of cross-linked synthetic polymer, polytetrafluoroethylene,
ylene-insulation shall be no less than 0.38 mm (0.015 inch).

erature and

at has been

nd individual
HSJO when
rement when
1 50.8 mm (2

aterial, or the

erial, or the

8 inch).

b.1.1 are not

br fluorinated

15.3 Protection

15.3.1

The wiring and electrical connections between parts of an appliance shall be protected or

enclosed, except that a length of flexible cord of a type specified in 10.2.1 is allowed to be used for
external connections between parts when flexibility is essential. Wiring and connections in circuits other
than those covered in 25.1.1 shall not be subject to handling during user servicing or maintenance.

15.3.2 With regard to exposure of internal wiring, the protection of wiring required by 15.3.1 is
determined to exist when, while investigated as film-coated wire, the wiring is capable of being used in
accordance with 6.1.4 - 6.1.8.

15.3.3 Internal wiring not so protected is allowed when it is secured within the enclosure so that neither it
nor related electrical connections are capable of being subjected to stress or mechanical damage. All
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wiring that is accessible to the operator shall be clamped or otherwise secured to prevent it from being

unintentional

ly hooked, or similar occurrences.

15.3.4 No wiring shall be located where it must be moved to replace a fuse, operate a circuit-breaker
handle, or adjust a manually reset control.

Exception: This requirement does not apply to wiring protected in accordance with 10.1.10.

15.3.5 No open wiring — that is, wiring that is not separately and immediately enclosed in conduit,
armored cable, metal raceway, or similar parts — shall be located where it is contacted during operation or

user servicin

15.3.6  Wiri
and similar g
wiring.

15.3.7 Ahg

appliance, shall be provided with a smooth, rounded bushing, or shall have smooth surface

the wires are

15.3.8 A b
by exposure
When the bu

to the aging fest described in Parts Subject to Contact With*Qil or Other Liquids, Section 59.

15.3.9 A flexible cord used for external interconnection as specified in 15.3.1 shall be

bushings an
cord is prote

15.3.10 Ins
within the en

15.4 Splices and connections

15.4.1 A sj
soldered con
the connectig

15.4.2 Flex

g.

ng shall be protected from sharp edges, including screw threads, burrs, fins;
dges that are capable of abrading the insulation on conductors or othefwise

le through which insulated wires pass in a sheet-metal wall within\the overall en

capable of lying to prevent abrasion of the insulation.

shing as specified in 15.3.9 shall be constructed of a faterial that is not adve
to cooking oil when the bushing is located within §0.8'mm (2 inches) of enclos
s5hing is located where it is capable of being exposed to spillage of hot oil, it shal

| strain relief in accordance with 10.2.96 — 10.2.22 unless the construction is
tted from stress or motion.

ulated wires are allowed to pe-bunched and passed through a single opening i
Closure of the appliance.

lice and a cennection shall be mechanically secure and shall provide electri
nection shall:be mechanically secured before being soldered when breaking o
n is capable of resulting in a risk of fire or electric shock.

ng\of movement of internal wiring that occurs during the intended use of

moving parts,
lamaging the

closure of the
s upon which

rsely affected
Lire openings.
be subjected

provided with
such that the

N a metal wall

al contact. A
F loosening of

any cleaning

function shal
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15.4.3 A splice shall be provided with insulation equivalent to that required on the wires involved.

Exception: The requirement does not apply when permanence of spacing between the splice and other
metal parts of the appliance are maintained.

15.4.4 In evaluating splice insulation consisting of coated-fabric, thermoplastic, or other tubing,
consideration is to be given to such factors as its dielectric properties, heat-resistance, moisture-
resistance, and oil-resistance. Thermoplastic tape wrapped over a sharp edge shall not be used. An
insulated splicing device is allowed to be used within the limits of its voltage and temperature ratings, as
long as its oil resistance is equivalent to that required for wiring in the same location. See 15.2.1.
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15.4.5 Stranded internal wiring shall be connected to a wire-binding screw or stud-terminal so that no

loose strands

15.4.6 Com

result.

pliance with the requirement in 15.4.7 is to be accomplished by:

a) Use of pressure terminal connectors, soldering lugs, or crimped eyelets;

b) Soldering all strands of the wire together; or

c) Means determined to be equivalent.

15.4.7 Aluminum conductors
interconnectignt

method that i

15.4.8 With
connector us|

16 Heating

used as internal

|nsulated or unmsulated

wiring,

5 capable of being used for the combination of metals mvolved at the connectlon

regard to 15.4.6, a wire-binding screw or a pressure terminal connector, or
ed as a termination device shall be investigated and found capable of beir

aluminum undler the conditions involved — for example, temperature, heat cycling,"and vibratio
Elements
ng element shall be supported in a substantial and reliable manner.

16.1 A heat

16.2 A mov
of the applian

16.3 Them
in which the

Exception No
specified in 6;

Exception No
the applied vq

16.4 A shed

ce when the element is moved.

brked voltage rating of a heating element shall be no less than the voltage rating
eating element is connected.

1: A heating element having a'marked voltage rating within an applicable rang

2: The marked voltage rating of an element that is connected in series is to be
ltage.

thed heating.element shall comply with UL 1030 or with UL 499.

17 Electrical Insulation

17.1 Aninsu

such as for

gach end by a
point.

bther type of
g used with
n.

bable heating element shall be protected againstidamage caused by contact with other parts

of the circuit

e of voltages

D.2 is capable of being used‘when the voltage rating of the appliance is within that range.

not less than

al parts of an

appliance, and a base ora support for the mountlng of live parts shall be of a morsture resrstant material
that is not adversely affected by the temperatures to which it is subjected under conditions of actual use.

17.2 Insulating material is to be evaluated with regard to its acceptability for the particular application.
Materials such as mica, some molded compounds, and certain refractory materials are capable of being
used as the sole support of live parts.

17.3 Some materials that are not intended for general use, such as magnesium oxide, are allowed to be
employed when used in conjunction with other insulating materials which are capable of being used, or
when located and protected so that mechanical damage is prevented and the absorption of moisture is
reduced.

17.4 When evaluating a material in accordance with 17.1 — 17.6, consideration is to be given to its
mechanical strength, dielectric properties, insulation resistance, heat-resistant and oil-resistant qualities,
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the degree to which it is enclosed or protected, and any other features having a bearing on the risk of fire,
electric shock, or injury to persons involved, in conjunction with conditions of actual service. All of these
factors are to be evaluated with regard to thermal aging.

17.5 An insulating material of polymeric composition shall comply with the applicable requirements in UL
746C.

17.6 Screws or other fasteners used to mount or support small, fragile, insulating parts shall not be so
tight as to crack or break such parts with expansion and contraction. Such parts shall be slightly loose.

18 Thermal Insulation

18.1 Thermal insulating material shall be suitable for the application.

18.2 Combystible or electrically conductive thermal insulation shall not contact uninsulateg live parts of
the appliancg.

18.3 Mineral-wool thermal insulation that contains conductive impurities\jn the form of glag shall not
contact uningulated live parts.

18.4 Except where specifically allowed elsewhere in this Standard, a material of asbesto$ composition
shall not be ysed.

18.5 Thermal insulation shall not be located where it is_capable of being exposed to spillage of cooking
oil during use or storage of the appliance.

Exception: Thermal insulation that has been testéd and found suitable for exposure to cooking oil is not
required to cpmply with this requirement. This évaluation shall include an investigation of its| oil-absorbing
properties, ag well as the effect of oil on the insulation itself.

19 Motors
19.1 General

19.1.1 A mpotor shall be\capable of being used for the particular application and shall e capable of
handling its maximum{ormal load without creating a risk of fire, electric shock, or injury to pefsons.

19.1.2 A motorwinding shall resist the absorption of moisture.

19.1.3 With regard to the requirement in 19.1.2, film-coated wire is not required to be additionally treated
to prevent absorption of moisture, however, fiber slot liners, cloth coil wrap, and similar moisture-absorbent
materials shall be impregnated or otherwise treated to prevent moisture absorption.

19.1.4 The diameter of the motor is the diameter, measured in the plane of the laminations, of the circle
circumscribing the stator frame, excluding lugs, fins, boxes, and similar parts used solely for motor
mounting, cooling, assembly, or connection.

19.2 Motor protection

19.2.1 A motor shall be provided with one of the following types of overload protection:

a) Thermal protection complying with UL 1004-3;
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b) Impedance protection complying with UL 1004-2, when tested as used in the application; or

c) Other protection that tests show is equivalent to the protection specified in (a) or (b).

Exception No. 1: A motor that is used for a direct-drive of a blower or fan, which is the only load, is
determined to have the required overload protection when it is protected against locked-rotor conditions
only.

Exception No. 2: A motor located in a limited-energy secondary circuit, as defined in 25.2.1, is not required
to be further protected.

19.2.2 Fuses are allowed fo be used fo provide the required overcurrent protection when compliance
with the requifements is provided by the largest ampere-rated time-delay type fuse that is capable of being
mounted in the fuseholder or when a non-interchangeable fuse is used. The fuse used tq provide this
protection is not required to be evaluated for branch-circuit protection.

20 Limiting Controls
20.1 A thermal cutoff shall be secured in place.

20.2 A thermal cutoff that is depended upon to reduce the risk-0f overheating of an appliance during
abnormal opgration shall comply with the requirements in ULH)60691, in addition to the fequirements
specified in this Standard. The operation of a thermal cutoff shall not involve a risk of fire, eledtric shock, or
injury to persons as described in 50.1.3 — 50.1.5.

20.3 When |malfunction of a combination temperature-regulating and -limiting control fpr a heating
element is capable of resulting in a risk of fire or electric shock due to overheating of the appliance, a back-
up protective|device shall be provided to limit temperature. See the abnormal heating test|described in
50.2.3(b).

20.4 With rggard to 20.3, each controhshall be evaluated individually in an appliance provided with more
than one separately controlled heating-element.

21 Short-Cjircuit and Ground-Fault Protection

21.1  The overcurrent protection specified in 21.5 shall be located in each ungrounded cdnductor, and
shall comply With the requirements for branch-circuit protection.

21.2 A fuselused.for the overcurrent protection referred to in 21.1 shall be a Class CC, G, H, J, K, L, RK,
or T cartridge i mined to be
equivalent.

21.3 The screw shell of a plug fuseholder and the accessible contact of an extractor fuseholder shall be
connected toward the load.

21.4 ltis assumed that the rating of the branch-circuit overcurrent-protective device is to be 150 % of the
rating of the appliance unless the appliance is marked to specify the use of a protective device having a
lower rating. Standard ampere ratings for overcurrent-protective devices are 15, 20, 25, and 30. When
150 % of the rating of the appliance does not equal one of the standard overcurrent-protective device
ratings specified above, it is to be assumed that the next higher rating or setting of overcurrent-protective
device shall be employed.
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21.5 A motor or transformer in an appliance rated more than 16 amperes shall be protected by an
overcurrent-protective device incorporated in the appliance. The overcurrent-protective device shall have
a maximum ampere rating in accordance with NFPA 70.

Exception No. 1: An overcurrent-protective device is not required as a part of the appliance when it is
determined that the overcurrent-protective device of the branch-circuit through which the appliance is
intended to be supplied provides equivalent or better protection.

Exception No. 2: The overcurrent protection is allowed to be omitted from the primary of a Class 2
transformer, and is allowed to be omitted from the primary of any other transformer when the transformer

complies with the requirements in the Transformer Burnout Test, Section 57.

Exception N
such device
connected ir
current ratin
investigation

Exception N
Exception to
10.1.13 and
amperes or |

22 Therma

22.1 A mar
a) Frg

b) Aft

reset button
the applianc

222 The r}set button of a manually reset thermostat shall be protected from mechanice

D. 3: A motor having an inherent thermal protector that complies with the, re
b does not require an additional overcurrent-protective device when, inthe’a
series with a branch-circuit overcurrent-protective device of the same type
j equal to or less than that which the motor-protector combination was test
of the protector.

. 4: An overcurrent-protective device is not required for anappliance that com
10.2.10 and is provided with an attachment plug rated 20-ampere or less, or the
is marked for connection to a branch-circuit with an_Qvercurrent-protective de
pss. See 71.12.

stats

ually reset thermostat shall be capable of'being reset:
m outside the appliance; or

br opening a hinged door or the equivalent that does not give access to uninsula

hall not extend more than 12.7 mm (1/2 inch) beyond the surface of the oute
, unless protected-

22.3 A ma

ually reset_thermostat shall be constructed so that it is not disabled by holg

quirements of
ppliance, it is
and having a
bd during the

plies with the
Exception to
vice rated 20

ed live parts.

| abuse. The
enclosure of

ing the reset

button in any position{A"manually reset thermostat that becomes an automatically resetting thermostat

when the re

with the requjrements in this Standard with the reset button in either position.

t button is held in a closed position is allowed to be used, as long as the applig

nce complies

22.4 When a thermostat in fixed or stationary equipment has a marked "off" position, when thermostat is
set to the "off" position:

a) Lowering of temperature or loss of capillary tube pressure shall not result in the closing of the

conta

cts; and

b) heating element circuit shall not produce heat.

"No heat," "Cold," and similar phrases are determined to be "off" markings.

22.5 The temperature sensing element and the sensor connection to the thermostat of an appliance shall
be located or shielded so as to be protected from mechanical damage.

22.6 A temperature control shall have a rating appropriate for the load it controls.
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23 Capacitors

23.1 A capacitor provided with a liquid dielectric medium more combustible than askarel shall not expel
the dielectric medium when tested in accordance with the applicable performance requirements in this
Standard, including faulted-overcurrent conditions based on the branch circuit on which it is used.

23.2 A capacitor provided as a part of a permanent split capacitor motor, or a capacitor connected across
the line, such as a capacitor for radio-interference elimination or power-factor correction, shall be housed
within an enclosure or container that protects the plates against mechanical damage and that prevents the
emission of flame or molten material resulting from malfunction or breakdown of the capacitor. The
container shall be of metal providing strength and protection no less than that of uncoated steel having a

thickness of

51 mm (0.020 inch) or the equivalent. A nonmetallic or magnesium enclosure

shall comply

with requirem

Exception No
that specifieq
mounted in a
being used to

Exception No

ents in 5.1.3.

1: An individual container of a capacitor is allowed to be made of sheet.meta
, or is allowed to be made of other similar material when the capacitor is in
h enclosure that houses other parts of the pump, and when such atn enclosure
enclose live parts.

2: An individual enclosure of an electrolytic capacitor with-means for venting

provide proteéction against mechanical damage only, and the tequirement for minimu

thickness doq

s not apply. An individual enclosure of an electrolytic capacitor not provided wi

venting and
motor is not

ith an opening more than 1.6 mm (1/16 inch). wide between the capacitor e
quired to comply with the enclosure thickness requirement when it successfu

the test described in 61.2.

Exception Ng. 3: The individual container of a capacitor is allowed to be made of sheet me
0.51 mm (0.Q20 inch) thick or is allowed to be made of material other than metal when the

mounted in
being used f

enclosure that houses other parts of the appliance and when such housing
the enclosure of live parts.

thinner than
fended to be
is capable of

s required to
m enclosure
th means for
hclosure and
ly completes

bfal less than
capacitor is
s capable of

23.3 When @ capacitor that is not a part of a capacitor motor or a capacitor-start motor is connected in an

appliance th
the capacitor
shall be provi

23.4 A capag
a capacitancs

is intended to be automatically or remotely controlled so that malfunction or &
results in a risk ofire, electric shock, or injury to persons, thermal or overcurrg
Hed in the appliance to prevent such a condition.

citor connected from one side of the line to the frame or enclosure of an applian
rating.ef.ho more than 0.10 microfarad. See 38.2.

reakdown of
nt protection

ce shall have

apacitor or a

23.5 An appliance that is intended to be controlled by or operated in conjunction with a ¢

capacitor/transformer unit shall be supplied with such capacitor or unit.

24 Switches

241

A switching device shall have a current and voltage rating no less than that of the load that it

controls when the appliance is operated as described in 40.2 or 40.3, whichever creates the higher load.

24.2 The current rating of a switching device that controls a solenoid, a magnet, a transformer, or
another inductive load shall be at least twice the rated full-load current of the component that it controls
unless the switching device has been found capable of being used for the control of an inductive load at
least equal to the rated full-load current of the component.
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24.3 A switching device provided as part of an appliance intended to be connected to a power-supply
circuit involving a potential to ground of more than 150 volts shall be capable of being used for the
maximum potential to ground of the circuit. See 69.3.

24.4 A switching device shall be evaluated with regard to the temperature limitations of the materials
used.

24.5 A switching device shall be located or protected so that it is not subjected to mechanical damage
during its intended use.

24.6 All switching devices shall be of the |nd|cat|ng type. The |nd|cat|ng means shall be incorporated on
the switching—dewvic nvitehing device is
mounted. A pilot Ilght that complles W|th the requwements in24.7 7 is also aIIowed to be used as a means of
indication.

24.7 Afilament or signal lamp used as a means of indication shall:
a) Hape an estimated life at the operating voltage of no less than 20,000 hours; and

b) Be|connected in a circuit in which the increased voltage incident to switching or any operational
characteristic of the appliance does not exceed 120 % of the voltage specified tp provide the
required estimated life.

24.8 A marjual switching device in a fixed or stationary appliance that controls a heating element and has
a marked "off" position shall open all ungrounded conductors of the heating-element circuit gr result in the
opening of the conductors.

24.9 A switching device controlling one or mere plug-in or moveable surface heating glements of a
permanentlyiconnected appliance shall open all ungrounded conductors of the heating element or
elements that it controls or result in the opening of the conductors.

24.10 Wheh the appliance is provided with a switching device with a marked "off" positior} that controls
the flow of oi|, or a momentary contact switching device intended to stop the flow of oil upon release of the
device, the gwitching device shalfresult in the flow of oil being stopped as close to the pump (or similar
device) as ppssible, and, in~any case, upstream of any flexible hose provided for transpoft of oil under
positive prespure. A switching device that disconnects power to the pump complies with this requirement.

25 Secondary Circuits

25.1 Geneyal

25.1.1 Each secondary circuit is to be investigated under the requirements for line-voltage circuits.

Exception: A secondary circuit is not required to be investigated when:
a) It is not a safety circuit and

b) It complies with the requirements for a limited-energy secondary circuit as described in 25.2.1 —
25.2.9.

25.1.2 A wiring compartment or the equivalent for field-wiring terminals for a secondary circuit shall be
separate from wiring compartments for other terminals.
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25.1.3 Secondary circuits are allowed to be connected to the frame of the appliance. Except as noted in
25.1.4 and 25.2.6, the connection shall be made at only one point in the appliance or system.

25.1.4 A grounding bus of adequate ampacity that is used as the return for a secondary circuit other than
as covered by 25.2.6 is allowed to be connected to the frame at more than one point.

25.1.5 When any secondary circuit having an open-circuit potential of more than 42.4 volts peak is
connected to the frame of an appliance, all exposed dead metal parts that are capable of becoming
energized, and all dead metal parts within the enclosure that are capable of being touched by a person
during operator servicing and that are capable of becoming energized, shall be reliably connected
together.

25.2 Limitel:l-energy secondary circuits
25.2.1 Alimjted-energy secondary circuit shall be supplied from:
a) A (ass 2 transformer complying with UL 5085-1 and UL 5085-3; or
b) An jisolating transformer having an open-circuit sinusoidal potential’of 30 volts, rms (42.4 volts,
peak) jor less, and that includes at least one of the following means, that limits the power available
to the Jevels specified for a Class 2 transformer:
1) A reliable fixed impedance;
2) A noninterchangeable fuse — the largest fuse‘that fits in the fuseholder provided;
3) A nonadjustable manually reset circuit\protector; or
4) A reliable regulating network.
25.2.2 The |mpedance, the fuse, the praotector, or the regulating network, and the wiring between them

and the isold
circuit.

25.2.3 Afus
more than 3.7
for a circuit of

25.2.4 Anin

ting transformer described.(in° 25.2.1, shall be evaluated for use as part of 3

e or a circuit protector used to limit the power as specified in 25.2.1 shall be rate
amperes for & circuit operating between 15 and 30 volts, and at no more than
erating from0.to 15 volts.

npedance’ or a regulating network that is used to limit the current shall be of g

construction

s to limit the current under short-circuit conditions to no more than 8.0 amper

line-voltage

d or set at no
5.0 amperes

uch value or
ps measured

after 2 minutgs:

25.2.5 The performance of a regulating network used to limit the power in accordance with 25.2.1 shall
not be adversely affected by either short circuit or open circuit between any two terminals of any single
rectifier, capacitor, transistor, or similar component in the network.

25.2.6 The frame is allowed to be used as the return for a limited-energy secondary circuit.

25.2.7 The wiring in a limited-energy secondary circuit shall be routed away from the wiring of other
circuits or shall be provided with insulation that is for use at the highest of the voltages in the other circuits.

25.2.8 The wiring in a limited-energy secondary circuit shall be routed away from uninsulated live parts
located in other circuits. Wiring in other circuits shall be routed away from uninsulated live parts located in
limited-energy secondary circuits.
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25.2.9 Wires and cables that are part of a limited-energy secondary circuit shall be provided with strain
relief in accordance with 10.2.16 — 10.2.18. and the Strain Relief Test, Section 48, when stress on the wire
or cable results in the internal wiring of the circuits contacting uninsulated live parts of other circuits.

26 Spacings

26.1

In primary circuits, other than at field-wiring terminals and except as noted in 26.2 — 26.6, the

spacings between uninsulated live parts of opposite polarity, and between an uninsulated live part and a
dead metal part shall be no less than specified in Table 26.1 and Table 26.2.

® Film-coated
spacings ovel
held in place

¢ Between un

€ At heating eld

oh a coil.
insulated live parts and grounded metal.

4 Between unirjsulated live parts of opposite polarity.

ments, this spacing shall be ng less than 6.4 mm (1/4 inch).

ire is to be evaluated in the same manner as an uhinsulated live part. However, 2.4 mm (3/32 inch)
r purface and through air are allowed between-dead metal parts and film-coated wire that is rigidly sugported and

Minimum Spacings Other ThanT:H:elezlg.-‘lNlrmg Terminals and in Motors
Minimum spacings?
Potential inyolved, Over surface g air

volts mm (inch) mm (inch)

0-50 1.6 (1/16) 152 (3/64)
51-135 24 (3/32) 1.6 (1/16)

126 — 250 3.2b¢ (1/8) 2.4bc (3/32)
4.0b¢ (5/32) 3.20d (1/8)

251480 6.4° (1/4) 4.0° (5/32)

481 -600 9.5 (3/8) 6.4° (1/4)

@ At heating el¢ments, these spacings shall be no less than 1.6 mnm\(1416 inch) up to 300 volts.

And greater

Table 26.2
Minimum Spacings within Motors
Minimum spacings
Motor diameter 178 mm (7 Motor diameter ore than 178
inches) or less? mm (7 in,Fhes)a
Potential Over surface, | Through air, Over surface, | Through air,
involved, . . . .
volts Parts involved mm  (inch) [ mm (inch) | mm (inch) | mm (inch)
Between commutator bars or collector
rings of a motor and the motor shaft and
0-125 | jaminations 16 (1116) | 16  (1116) | 48> (3/16) | 320  (1/8)
Elsewhere in the motor 24°  (3/32) | 24° (3/32) | 6.4%¢  (1/4) | 3.2°¢  (1/8)
Between commutator bars or collector
rings of a motor and the motor shaft and
126 - 250 | jaminations 16 (116) | 16  (1/16) | 48> (3/16) | 48>  (3/16)
Elsewhere in the motor 24  (3/32) | 2.4  (3/32) | 6.4°¢  (1/4) | 6.4%¢  (1/4)

Table 26.2 Continued on Next Page
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Table 26.2 Continued
Minimum spacings
Motor diameter 178 mm (7 Motor diameter more than 178
inches) or less? mm (7 inches)?
Potential Over surface, Through air, Over surface, Through air,
involved, . . ] )
volts Parts involved mm  (inch) [ mm (inch) | mm (inch) | mm (inch)
Between commutator bars or collector
rings of a motor and the motor shaft and
251-600 | |aminations 6.4 (114) | 6.4 (114) | 95 (3/8) | 6.4  (1/4)
Elsewhere in the motor 6.4¢ (1/4) 6.4¢ (1/4) 9.54 (3/8) 9.54 (3/8)
@See 19.1.4.
b Spacings of ng less than 2.4 mm (3/32 mm) are allowed throughout a universal motor.
¢ For a motor rated 1/3 horsepower (250 W output) or less, these spacings shall be no less than 1.6 mm (1/16'inch).
4 Film-coated Wire is determined to be an uninsulated live part. However, a spacing of no less than 2.4ymm (3/32 inch) over
surface and thrpugh air is allowed between film-coated wire rigidly supported and held in place on a eoil'and a dead|metal part.

26.2 The ad
requirements

26.3 Within
sides of the ¢

surface of ipsulating material. The construction shall be’ such that the spacings are

permanently.

26.4 At clos
mounted in m

26.5 The sp
described in
than:

a) 12.
foot);

b) The

dead metal for smaller areas.

Exception: THh

ceptability of the inherent spacings of a component, such as.a switch, is to be
that cover the component.

a thermostat, the spacing — except at contacts — hétween uninsulated live partg
pbntacts shall be no less than 0.8 mm (1/32 inch)through air and 1.2 mm (3/64 i

bed-in points only, such as the screw-and-washer construction of an insulg
etal, in an appliance rated 250 volts'or less, a spacing of 1.2 mm (3/64 inch) is a

acings through air between an-uninsulated live part and an enclosure panel wh
he Enclosure Strength JFest,"Section 54, and the Impact Test, Section 55, sha

f mm (1/2 inch) fora flat panel having an unsupported area greater than 929 c
br

minimum through-air spacing that is otherwise allowed between an uninsulated

is_requirement does not apply to the inherent spacing between an uninsulated

based on the

on opposite
hch) over the
maintained

ted terminal
lowed.

en tested as
Il be no less

m? (1 square

live part and

live part of a

component complying wWith 2.1.1 and an enclosure panel on which the component Is mounted.

26.6 When an uninsulated live part is not rigidly fixed in position by a means other than friction between
surfaces, or when a moveable dead metal part is in proximity to an uninsulated live part, the construction
shall be such that the spacing shall be no less than the minimum allowable spacing with the moveable part
in any position.

26.7 Requirements for primary circuit spacings apply to all secondary circuits that are safety circuits and
to all secondary circuits supplied by a transformer winding of 200 volt-amperes or a higher capacity —
maximum available power — at a potential higher than 100 volts. Except as noted in 26.1, the spacings in

all other seco

ndary circuits are evaluated on the basis of the test described in 45.2.1.

26.8 Atterminal screws and studs to which connections are capable of being made in the field by means
of wire connectors, eyelets, and similar methods as described in 11.10, spacings shall be no less than as
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specified in Table 26.1 and Table 26.2 with such connectors, eyelets, and similar parts in positions so that
minimum spacings — opposite polarity and to dead metal — exist.

26.9 Film-coated wire is determined to be an uninsulated live part when spacings are being evaluated.

26.10 With regard to Table 26.1 and Table 26.3, the measurement of spacings over surface shall include
the walls of a groove wider than 2.0 mm (5/64 inch).

Table 26.3
Minimum Spacings at Field-Wiring Terminals
Minimum spacings?®
0 — 250 volts 251 — 600volts
Through air Over surface Through air. Qver surface

Patts involved mm (inch) mm (inch) mm (inch) mm (inch)
Between live pprts of opposite polarity 6.4 (1/4) 9.5 (3/8) 9.5 (3/8) 127 (1/2)
and between glive part and a dead
metal part othgr than the enclosure
Between a livelpart and an enclosure 12.7 (1/2) 12.7 (1/2) 12.7 (1/2) 12|7° (1/2)

@ These spacirlgs do not apply to connecting straps or buses extending away from wiring terminals; such spacings fire evaluated
under the requjrements in Table 26.1.

® A spacing of fo less than 9.5 mm (3/8 inch), over surface, is allowed at wifitig terminals in a wiring compartment dr terminal box
that is integral pvith a motor.

26.11 An insulating lining or barrier of vulcanized, fiber or similar material used where [spacings are
otherwise unacceptable shall be no less than 0.8 @mm (1/32 inch) thick, and shall be so located or of such
material that|it will not be adversely affected by arcing.

Exception Np. 1: Vulcanized fiber nocless than 0.4 mm (1/64 inch) thick is allowed tp be used in
conjunction With an air spacing of no less'than 50 % of the spacing required for air alone.

Exception N¢. 2: An insulating-liner or barrier is allowed to be less than 0.4 mm thick when the material is
determined tp be capable of-being used for the application in accordance with Electrical Insulation, Section
17.

PROTECTIQN AGAINST INJURY TO PERSONS

27 Scope

27.1 The performance and construction requirements in Sections 28 — 36 are applicable to appliances
covered by this Standard that are capable of involving a risk of injury to persons in intended operation.

27.2 There are risks of injury to persons inherent in some appliances that, when completely eliminated,
defeat the utility of the appliance. The requirements in this section are intended to reduce such risks, while
retaining the intended function of such an appliance.

28 General

28.1 When operation, maintenance, or reasonably foreseeable misuse of an appliance by the user
involves a risk of injury to persons, protection shall be provided for the reduction of such risk.

28.2 Among the factors to be evaluated in determining the acceptability of an exposed moving part are:
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a) Degree of exposure required to perform its intended function;
b) Sharpness of the moving part;

c¢) Risk of immediate unintentional contact;

d) Speed of the moving part;, and

e) Risk of a part of the body being endangered or of clothing being entangled by the moving part.

These factors are to be evaluated with regard to both intended operation of the appliance and its
reasonably foreseeable misuse.

28.3 The adceptability of a guard, a safety release, an interlock, and similar devices and\whether or not
such a devicg is required, are to be determined from a study of the complete appliance, |its operating
characteristicg, and the likelihood of a risk of injury to persons resulting from a cause other than gross
negligence. The investigation is to include an evaluation of the results of breakdown-or malfunction of any
one compongnt; and no more than one component at a time, unless one event contributes to another.
When the study shows that malfunction of a particular component is capable of resulting in g risk of injury
to persons, that component is to be investigated.

28.4 Specific tests, constructions, markings, guards, and other:rfequirements are detailed for some
appliances. Juch detailed requirements apply to common constructions; specific features and appliances
not covered Herein are to be given an appropriate evaluation.

29 Enclosures and Guards
29.1  Moving parts capable of causing injury to persons shall be enclosed.

29.2 An opgning in a guard or enclosure areund a moving part that involves a risk of injufy to persons
shall not pernpit the probe illustrated in Figure 6.1 to contact the part.

29.3 An englosure, an opening, a-frame, a guard, a knob, a handle, and similar parts shall not be so
sharp as to rgsult in a risk of injury.fo persons in normal maintenance or use.

Exception: A lsharp edge that-must be exposed to enable the appliance to perform its intended function is
not required tb comply with'this requirement.

30 Material

30.1  When the breakage or damage of a part Such as an enciosure, a frame, a guard, or a similar part
results in a risk of injury to persons, the material shall have such properties as to meet the demand of
expected loading conditions. See the Impact Test, Section 55.

30.2 The requirements in 30.1 apply to those portions of a part adjacent to a moving part or an exposed
live part determined to present a risk of injury to persons.

31 Hoses and Handles

31.1 The distance between the discharge opening of the nozzle for the oil return hose and the point of
the handle grip of the nozzle closest to the discharge opening shall be between 25.4 cm (10 inches) and
71.1 cm (28 inches). The distance shall be measured on a straight line from the areas described above.


https://ulnorm.com/api/?name=UL 1889 2024.pdf

AUGUST 12, 2024 UL 1889 45

31.2 A hose intended to carry or hold heated oil shall comply with the test for Parts Subject to Contact
With Oil or Other Liquids, Section 59, and the Hydrostatic Pressure Test, Section 62.

31.3 A hose intended to carry or hold oil under positive pressure shall comply with the Hydrostatic
Pressure Test, Section 62. See Parts Subject to Pressure, Section 34.

31.4 The nozzle noted in 31.1 shall not be constructed with a hook or similar piece that is capable of
being used to secure the nozzle onto a fryer so that it is capable of being used without the operator
present.

31.5 Insulating material used for a handle as specified in 31.1 shall comply with the Aging/Impact of
Handles, Section58-

31.6 Thele

use in accord

31.7 Comp

a) WH
only g
positi

Excef

adjac
Ope

hose

unspégcified, the hose is allowed to be any convenient length, and in no case more th

feet) |

32 Switchgs, Controls, and Interlocks

32.1 Switc

32.1.1 Whs
actuator of th

32.1.2  With

.
b) WI

shall be determined by the numbercand size of fryers to be filtered. When this number is

ngth of a hose used to pump oil into or out of a fryer shall be limited to thé lengt
ance with the manufacturer's instructions. See 73.7.

iance with 31.6 shall be determined based upon the individual conhstruction, as f

en the appliance is intended to be moved from fryer to fryerfor filtering, or is int
ne fryer, the hose shall be long enough to conveniently reach a fryer in the intd
bn, and not long enough to reach an adjacent fryer;

ption: When the intended operation of the appliance.requires a hose long enoug
bnt fryer, the hose shall be the minimum length required for proper opera
tion Test, Section 39.

en the appliance is intended to filter multiple fryers from a stationary position,

ong from the appliance outlet tocthe handle. See 73.7.

hes and controls

n unintentional .operation of a switch is capable of resulting in a risk of injury tg
e switch shall'be located or guarded so that such operation does not occur.

capable of btfing tdrned on by being struck with the palm of the hand is capable of being used.

regard to the requirement in 32.1.1, a switch that is located or guarded so

h required for

Dllows:
ended to filter

tnded filtering

h to reach an
tion. See the

the length of

hn 3.66 m (12

persons, the

that it is not

32.1.3 The actuator of a switch shall be guarded by recessing, ribs, barriers, or similar means.

32.1.4 An appliance shall be provided with a switching device having a marked "off" position that de-
energizes, or cause to be de-energized, each heating element and the pump motor, as applicable.

Exception: For under-fryer filters which are removable from the appliance the filter is intended to service, it
is acceptable to locate the switching device on the serviced appliance. The filter shall be provided with a
twist-lock or non-standard attachment plug and marked in accordance with 73.9.

32.1.5 All operating controls of an appliance, or the actuating mechanisms for such controls, shall be
mounted on the appliance in a location that is readily accessible when the appliance is located in any
position anticipated during intended use.
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32.2 Interlocks

32.2.1 An automatically reset protective device shall not be used when its automatic resetting is capable
of resulting in injury to persons.

32.2.2 The requirement in 32.2.2 necessitates the use of an interlock in an appliance when moving parts
are capable of causing injury to persons upon the automatic restarting of a motor.

33 Oil Drain

33.1
constructed s
without an inf
result in the o

34 Parts Sy
341
3411 A p3g
pressure in a

blocked filter,
shall be subjg

Exception Ng.

requirements
than the valu
or lengths of {

Exception No
inspection sy
it is subjected

Pressuire tests

entional operatlon For example, unlntentlonal contact or unpluggmg the applia
pening of the drain.

bject to Pressure

rt or an assembly that is subject to liquid oil, air, or,vapor pressure, includi
vessel containing only a superheated fluid, during normal or abnormal operatiq

cted to the Hydrostatic Pressure Test, Section 62.

1: A section of a pressure system constructed of tubing is determined to co
when the maximum pressure obtained,during normal or abnormal operation
ps specified in Table 34.1 for a givendjameter and thickness. The tubing is to b
ubing are to be connected by hard=soldered, brazed, welded joints, or threaded

2: A pressure vessel bearingthe American Society of Mechanical Engineers
mbol, when that vessel isTmarked with a value of working pressure no less than
during normal or abnormal operation, is not required to comply with this require

Table 34.1
Maximum Pressure for Tubing

blocked hose, and the conditions simulated during’the Abnormal Heating Test,

A means for dralnlng or pumplng 0|I from a fllter shaII be prowded A draln when prowded shall be

aused to open
nce shall not

ng the vapor
n (such as a
Section 50)

mply with the
s no greater
e continuous
fittings.

[ASME) code
that to which
ment.

Minimunm wall Maximum pressure to which tubing is subjecte¢d

Outside dlareter thickness Seamless copper Butt-welded steel Seamless steel

mm (icthy) mm (rmchy) VMPa (Psig) WMPa (Psig) MPa (Psig)
9.50r (3/8 or .041 (0.016) 3.45 (500) 4.14 (600) 6.90 (1000)
smaller smaller)

12.7 (1/2) 0.41 (0.016) 2.76 (400) 3.31 (480) 5.52 (800)

15.9 (5/8) .041 (0.016) 2.21 (320) 2.65 (384) 442 (640)

15.9 (5/8) 0.53 (0.021) 2.90 (420) 3.48 (504) 5.80 (840)

19.0 (3/4) 0.53 (0.021) 2.48 (360) 2.98 (432) 4.97 (720)

19.0 (3/14) 0.64 (0.025) 2.90 (420) 3.48 (504) 5.80 (840)

254 (1) 0.53 (0.021) 1.79 (260) 2.65 (312) 3.59 (520)

254 (1) 0.64 (0.025) 2.21 (320) 2.65 (384) 4.42 (640)
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34.2 Press

34.2.1

ure relief means

A part in which pressure is capable of being generated by an external fire shall be provided with a

means for safely relieving pressure such as a pressure-relief device (see 34.3), a fusible plug, a soldered

joint, nonmet

allic tubing, or other equivalent pressure-relief means.

34.2.2 There shall be no shut-off valve between the pressure-relief means and the parts that it is

intended to p

34.3 Press

rotect.

3431 Av
pressure ger|

34.3.2 Ag3

34.3.3 The
working pres

3434 Apr

a) Be
intend

b) Beg
rende

c) Ha

3435 Ap
maximum se|

3436 Ap
intended to r

ure relief devices
sset hav;lly an-stde—diameterof-more—than—76—mm (3 ;lluhca) and aubjcut t9 air or steam
erated or stored within the appliance shall be protected by a pressure-relief device.

sket shall not be used as the pressure-relief device required by 34.3.1¢

start-to-discharge pressure setting of the pressure-relief device'shall be no hi
sure marked on the vessel. The device shall have a discharge.rate that relieves

bssure-relief device shall:

connected as close as possible to the pressuré)vessel or parts of the sys
ed to protect;

installed so that it is readily accessible for inspection and repair and cann
red inoperative; and

Ve its discharge opening located and\directed so that:
1) The risk of scalding is reduced to a level that does not result in injury to pers|

2) Operation of the deyice does not deposit moisture on bare live parts or on
components detrimentally affected by moisture.

fting unless the'adjusting means is acceptably sealed at a lower setting.

ressuresrelief device is determined to be a pressure-actuated valve or rup
blieve-excessive pressures automatically.

gher than the
he pressure.

tem that it is

ot be readily

ons; and

insulation or

essure-relief device having an adjustable setting is to be evaluated on the basis of its

ture member

34.3.7 Whe

essure in the

0 B raraliaf Aol ie—racuirad—th nieal e raraeible—fartlimaitiaa—ith o
M ad PICOoOUrTrTUlITT UTVILT 10 TOUYUNTTU, UTC CUTTUUTN TOCOMPUTIOIVIT TUI IIIIIILIIIH uic v

vessel shall perform under rated load for 100,000 cycles of operation and shall prevent the pressure from
exceeding 90 % of the relief-device setting under any condition of intended operation. See the Pressure
Controls Test, Section 63.

35 Oil Reservoir

35.1

the largest fryer for which the filter is intended. See 73.8.

36 Stability

36.1

subjected to the Stability Test, Section 47.

The oil reservoir of a filter shall have a capacity sufficient to hold 110 % of the rated oil capacity of

An appliance not intended to be permanently anchored to a wall or similar structure shall be
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36.2 A portable filter equipped with wheels, casters, or similar parts shall be provided with means to
stabilize the appliance during intended use, cleaning, and user servicing operations. This means shall
consist of at least two manually operated locks for the wheels, a floor lock, or the equivalent.

PERFORMANCE

37 General

371

The performance of an appliance shall be investigated by subjecting the requisite number of

samples to all the applicable tests described in Sections 40 — 63. Insofar as is practicable, the tests shall

be conducted

in the order in which they are presented.

37.2 Anapg
with a direct-q

37.3 Apres
the system o
pressure-mes

37.4 Unlesy
40.3, as appli

37.5 Unlesy
used.

liance intended for operation on direct current as well as on alternating current’i
urrent supply.

sure gauge is to be attached so as to prevent leakage. Special fittings for direct
r commercial tubing or pipe are allowed to be used for gauge ¢onnections. V|

sure gauge and lines shall be held to a minimum relative to pressure vessel size.

otherwise specified, the test voltage is to be the higher of the voltages specifie
Cable.

otherwise specified, where cooking oil is required for a test, fresh, unused cor

38 Leakagq Current Test

38.1
240-volt supp

a)0.5

b) 0.7
dedic4

Exception: W
intended to
appliance, wi

The ledkage current of a single-phase, cord-connected appliance rated for a nominal 1

ly when tested in accordance with’38.3 — 38.8 shall be no more than:
milliampere for a portable appliance; and

b milliampere for a_cord-connected product intended to be fastened in place o
ted space and provided with a standard attachment plug rated 20 amperes or le

here a filterys provided as part of another appliance in accordance with 1.

5 to be tested

connection to
olume of the

din 40.2 and

n oil shall be

20-, 208-, or

located in a
SS.

3 and is not

be operated independently, the leakage current test shall be conducted onf the overall

h the filter installed, in accordance with the requirements for that appliance.

38.2 Leakageeurrent refers to all currents, including capacitively coupled currents, that at

e capable of

being conveyed between exposed conductive surfaces of an appliance and ground or other exposed
conductive surfaces of an appliance.

38.3 All exposed conductive surfaces are to be tested for leakage currents. The leakage currents from
these surfaces are to be measured to the grounded supply conductor individually as well as collectively
when simultaneously accessible and from one surface to another when simultaneously accessible. Parts
are determined to be exposed surfaces unless guarded by an enclosure that provides for protection
against electric shock as described in 6.1.1 — 6.1.8. Surfaces are determined to be simultaneously
accessible when they are capable of being readily contacted by one or both hands of a person at the same
time. These measurements do not apply to terminals operating at voltages that are not determined to
present a risk of electric shock. See 6.1.2.

38.4 When a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using metal foil having an area of 10 by 20 centimeters in contact with
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the surface. When the surface is less than 10 by 20 centimeters, 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 appliance.

38.5 The measurement circuit for leakage current is to be as illustrated in Figure 38.1. The

measurement

instrument is defined in items (a) — (c). The meter that is actually used for a measurement is only required
to indicate the same numerical value for a particular measurement as the defined instrument. The meter

used is not required to have all the attributes of the defined instrument.

a) The meter is to have an input impedance of 1500 ohms resistive shunted by a capacitance of

0.15 microfarad:;

b) The meter is to indicate 1.11 times the average of the full-wave rectified composite waveform of

volta

c) Ovgr a frequency range of 0 — 100 kilohertz, the measurement circuitry is to"hav

b a frequency

respanse — ratio of indicated to actual value of current — that is equal to the ratio of ijpedance of a

1500 johm resistor shunted by a 0.15 microfarad capacitor to 1500 ohms.CAf-an indic

0.75 milliampere, the measurement is to have an error of no more than)5% at 60 hertz.

ation of 0.5 or

N



https://ulnorm.com/api/?name=UL 1889 2024.pdf

50 UL 1889 AUGUST 12, 2024

Figure 38.1

Leakage Current Measurement Circuits

PRODUCT METER

120v

% INSULATING
- TABLE

GROUNDED SUPPLY CONDUCTOR B
LL100

Product intended for connection to a 120-volt power supply

B
120V

20V <+—

120V
=

S1 > ; INSULATING
—— TABLE

GROUNDED SUPPLY CONDUCTOR B

LL200

Product intended for connection to a 208- or 240-volt, 3-wire, grounded power supply

TE’OV—, Lo

oV <»—LH;1 L
[ ]
120V o
[ i
1 =
L-J % INSULATING
—— TABLE

GROUNDEDNSUPPLY CONDUCTOR B

GR

N

LE300

Product intended for connectionite.a 208- or 240-volt, 4-wire grounded power supply
NOTES:
A — Probe with shielded:lead.

B — Separated apd used as clip when measuring currents from one part of device to another.
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38.6 Unless the meter is being used to measure leakage from one part of an appliance to another, the
meter is to be connected between an accessible part and the grounded supply conductor.

38.7 A sample of the appliance is to be tested for leakage current starting with the as-received condition
with all its switches and thermostats closed, and with its grounding conductor, when provided, open at the
attachment plug. The as-received condition is without prior energization except when energized as part of
the production-line testing. The supply voltage is to be adjusted to 120, 208, or 240 volts, based on
product rating. The test sequence, with regard to the measuring circuit, Figure 38.1, is to be as follows:

a) With switch S1 open, the appliance is to be connected to the measuring circuit. Leakage current
is to be measured using both positions of switch S2;

muiy Nng W O De 0S€

nds the leakage current is to be measured using \bot

aximum-heat

condifions. Both positions of switch S2 are to be used. The equivalenttof thermal stabilization is

determined to be obtained as in the Normal Temperature Test, Section 44. When t
does |not cycle at the maximum heat setting, it is to be adjusted until it does cycle b
measurements at thermal stabilization are taken. Measurements are to be m
thermostat, when provided, open and closed. Normally following the 5-second meas
specified in (b), the first monitoring reading is taken 10 minutes after energizing. Upo
stabil|zing readings, monitoring periods are allowed to betincreased,;

d) When the appliance is provided with a single-pole switch or a thermostat having an

ne thermostat
efore the final
ade with the
urements, as
n evidence of

"off" position,

monitpring of leakage current is to continue until'the leakage current stabilizes or dgcreases after

the appliance is turned off.

38.8 The ¢
interruption fi
are allowed {

icted without
current tests

omplete leakage current test program as described in 38.7 is to be cond
br other tests. With the concurrence of those concerned, however, the leakags
b be interrupted for the purpose of conducting other nondestructive tests.

39 Operatipn Test

39.1 Oper
injury to per

ion of an appliance as described in 39.2 shall not increase the risk of fire, eleq
ns.

tric shock, or

39.2 With regard 40.39.1, an as-received sample (except for the Leakage Current Test, S
applicable) of the appliance is to be set up or installed in accordance with the manufacturer's instructions.
The sample |s\to be operated in accordance with manufacturer's instructions with regard td the intended
uses of the appliance, including maintenance and cleaning specified by the manufacturer. The appliance is
to be operated with or without all accessories specified by the manufacturer for use with the appliance, as
required to determine compliance in all cases. The appliance is also to be operated with consideration
given to possible lack of the maintenance and cleaning specified by the manufacturer. The appliance is to
be manipulated as intended in actual use, including manipulation of all controls and operation under the
various loading conditions that are to be expected. The appliance is to be operated only for the length of
time or number of cycles required to determine the appropriateness of the manufacturer's instructions.

ection 38, as

40 Power Input Test
40.1 The power input to an appliance shall not exceed 110 % of its marked rating.

40.2 To determine whether an appliance complies with the requirement in 40.1, the power input is to be
measured with the appliance at intended operating temperature under full-load conditions and while
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connected to a power-supply circuit of rated voltage. The rated voltage of an appliance having a marked
voltage range, such as 110 — 120 volts, is determined to be the mean of the range.

40.3 In addition to the test required by 40.2, when the marked voltage rating of an appliance falls within a
voltage range specified in 69.2, the input is to be determined at the maximum voltage of the range.
Provisions for connection to the source of supply are to be evaluated by the input current determined at
this voltage or the input current determined in accordance with 40.2, whichever is higher. See 10.1.13,
10.1.16, and 10.2.10.

41 Average Current Input Test

to the following test. The appliance is to be determined to comply with the requirement in.the
10.1.13, 10.1]16, or 10.2.10, as applicable, when, while being tested in accordance with4.1:2
average currgnt input is 80 % or less of the rating of the appropriate power supply connhection

be subjected
Exception to
and 41.3, the
means.

41.2 Starting at room temperature, the appliance is to be operated continuously for three hours, unless

the worst-cas
which case tH
appliance is t

41.3 The tinhe-average current input is to be calculated over thejthree-hour operating time. V

is operated fq

resulting figure is determined to be the "average current inputsfor the purpose of this test.

42 Starting

42.1  An apj
time-delay br|
which the apq

Exception: Af
requirement:

a) The
contin

b) The

c) The

e anticipated actual use of the appliance, as described in 44.5.7, is less than th
e appliance is to operated for the length of time specified ,innd4.5.7. The curren
b be continuously monitored throughout the test.

r less than three hours, the remaining time is tothe averaged in at a zero curre

Current Test

liance shall be capable of starting.and operating normally on a circuit protect
anch circuit type fuse having a.current rating corresponding to that of the bra
liance is intended to be connected.

) appliance that meets.all-three of the following conditions is not required to cor

construction of the appliance or the nature of its use is such that the appliance
Lally on the.same branch circuit after installation;

appliance starts and operates normally on a circuit protected by a time-delay fu

appliance is marked in accordance with 72.15.

ree hours, in
t input of the

Vhen the unit
nt input. The

ed by a non-
nch circuit to

nply with this

is to be used

se; and

42.2 To determine compliance with the requirement in 42.1, the appliance is to be started three times
from a standstill without opening the fuse. The pump is to be at room temperature at the beginning of the
test. The test is to be conducted at rated frequency and at the voltage specified in 40.2. Each start is to be
made under conditions representing the beginning of normal operation — the beginning of the normal
operating cycle in the case of an automatic appliance — and the motor is to be allowed to come to rest
between successive starts. Tripping of an overload protector provided as part of the appliance, or opening
of the fuse is not allowed. The test is to be conducted under both no load (for example, no oil being
pumped) and loaded (oil being pumped) conditions. The oil is not required to be heated for this test.

42.3 When the construction of the appliance is such that solid animal shortening is capable of being
trapped in the pump mechanism, this test is to be repeated using animal shortening at room temperature,
as described in 42.4.
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42.4 The shortening is to be heated, run through the pumping system, and allowed to solidify in this
system at an ambient of 25 °C (77 °F) for a minimum of four hours. The test described in 42.2 is then to be

repeated.
43 Ground
431

43.1.1

ing and Bonding Test

Grounding

The point of connection of the equipment grounding means for permanently-connected

appliances, or the grounding blade of the attachment plug for cord-connected appliances, shall be

conductively

connected to the exposed metal parts specified in 11.6, as determined by test.

43.1.2 The
specified in 1

a) Th

permanent electrical connection; or

b) Th

a cordl-connected appliance.

43.1.3 Except as noted in 43.1.4, any indicating device, suchfas an ohmmeter, a low-vo

and-buzzer g

43.1.4 WitH
when unaccs
the maximun
the applianc
wiring systen
two points. 1
current in am

43.2 Bonding

4321 A c
connection d

the rating of fhe brancheircuit overcurrent device.

resistance shall be no more than 0.1 ohm between any point required to-be
1.6, and:

e equipment-grounding conductor terminal in the case of ancappliance

b point to which the grounding conductor of the power-supply ¢ord is connected

ombination, or similar devices, is to be used in the tést required by 43.1.2.

regard to 43.1.3, the resistance is to be determined by any convenient methg
ptable results are obtained, either a direet\or alternating current equal to the cu
n-current-rated branch-circuit overcurrent-protective device that is capable of bg
b is to be passed from the equipment grounding terminal or the point of attaq
n to the dead metal part, and the-tesulting drop in potential is to be measured b

peres passing between the two points.

pnductor smallér,than that specified in 11.12 is allowed to be used when
pes not open'when carrying (for the interval specified in Table 43.1) twice the cy

Table 43.1

grounded, as

intended for

in the case of

ltage battery-

d except that
rrent rating of
ing used with
hment of the
etween these

he resistance in ohms is to_be-determined by dividing the drop in potential i volts by the

the bonding
rrent equal to

Duration of Current for Bgnd"qg.( >onductor Test

Rati

inutes

ng of overcurrent devices, amperes Minimum duration of current flow, m
30orless 2
31-60 4
61-100 6
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44 Normal Temperature Test

441

4411

Gener

al

When an appliance is tested under the conditions described in 44.4.1 — 44.5.8, the temperature at
any point shall not adversely affect any materials used in the appliance, and at any time during the test
temperature rises shall not exceed those specified in Table 44.1.

Exception: A short length of flexible cord exposed to a temperature higher than the temperature rating of
the cord, such as at terminals, and not in a strain relief or similar location where dependence is placed on
the mechanical properties of the insulation, is allowed to be used when supplementary heat- and oil-

resistant inst

lation rated for the apprnprl::fn dielecitric ofrangfh and. fampnrahlra is—proy ided on the

individual conductors of the cord, so that it protects the conductor insulation against deteriorajon.
Table 44.1
Maximum Temperature Rises
Degrees,
Materials and components °c (°F)
1. Any poin{ within a terminal box or wiring compartment of a permanently-connected appliance in
which field-installed conductors are to be connected, including such conductors themselves,
unless thg appliance is marked in accordance with 73.3. 35 (63)
2. Any poin{on a surface adjacent to an appliance, including the surface onh which the appliance is
mounted 65 (17)
3. Fuse 652 (117?)
4. Vulcanizgd fiber used as electrical insulation or as a cord -bushing 65 (117)
5. Wood or pther combustible material 65 (117)
6. Class 10% insulation systems on windings of a refay-or a solenoid:
Thirmocouple method 65P (117°)
Registance method 85 (153)
7. Class 10% insulation systems on coikwindings of an ac motor having a frame diameter of more
than 178 mm (7 inches) and of a-d¢ and a universal motor ¢:
a) |n an open motor:
Thermocogiple method 65° (117°)
Resistahce method 75 (135)
b) |n a totally’enclosed motor:
Thermocouple method 70P (126°)
Resistance method 80 (144)
8. Class 105 insulation system on coil windings of an ac motor — not including a universal motor —
having a frame diameter of 178 mm (7 inches) or less — thermocouple or resistance method:
a) In an open motor 75° (135°)
b) In a totally enclosed motor 80 (144)
9. Class 105 insulation systems on a vibrator coil — thermocouple or resistance method 75P (135%)
10. Class 130 insulation systems, other than as indicated in items 12, 13, and 14:
Thermocouple method 85 (153)
Resistance method 105 (189)

Table 44.1 Continued on Next Page
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Table 44.1 Continued

Degrees,
Materials and components °Cc (°F)
11.  Class 130 insulation systems on coil windings of an ac motor having a frame diameter of more
than 178 mm (7 inches) and of a dc and a universal motor ©:
a) In an open motor:
Thermocouple method 85P (153%)
Resistance method 95 (171)
b) In a totally enclosed motor:
Fhermoeetple-method 0 (162)
Resistance method 100 (180)
12. Class 130 insulation systems on coil windings of an ac motor — not including a universal motor —
having alframe diameter of 178 mm (7 inches) or less — thermocouple or resistance method:
a){ln an open motor 95P (171°)
b)|In a totally enclosed motor 100P (180P)
13. Class 130 insulation systems on a vibrator coil — thermocouple or resistance method 95b (171°)
14.  Phenolid composition used as electrical insulation or relied upon to prevent a haZardous
conditiof 125° (225°%)
15. A coppef conductor (bare or insulated) without a nickel coating or similarpretection 125 (225)
16. Terminafion of a copper conductor and a pressure terminal connectofwithout a nickel coating or
other sinpilar protection 125 (225)
17.  Insulated wire or cord 25 °C (77 °F)
less than |ts melting point
18.  Sealing gompound 44 °C (104 °F)
less than |ts melting point
19.  On the sprface of a capacitor casing:
Electrolytic 40¢ (729
Other types 65' (1171
20. Diodes, pilicon 75 (135)
21. Class 105 insulation systems on transformers
Thermocouple method 65 (117)
Résistance/method 75 (135)

@ A fuse that has been-investigated and determined to be capable for use at a higher temperature is allowed to be ysed at that
temperature.

b At a point on X a ature rise measured
by means of a thermocouple is allowed to be higher than the maximum specified by the following amount, when the temperature
rise of the coil measured by the resistance method in not higher than the maximum specified:

15 °C (27 °F) for items 7 and 8(a);

5 °C (9 °F) for items 9(a) and 10;

20 °C (36 °F) for item 12(a); and

10 °C (18 °F) for items 13(a) and 14.

¢ The limitation on phenolic does not apply to a compound that has been investigated and rated for higher heat-resistant
properties.

4 The temperature rise on insulating material integral with the enclosure of a electrolytic capacitor that is integral with or attached
to a motor shall be no higher than 65 °C (117 °F).

¢ See 19.1.4.

f A capacitor that operates at a temperature rise of more than 65 °C (117 °F) is allowed to be evaluated on the basis of its marked
temperature limit.
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44.1.2 Allvalues in Table 44.1 are based on an assumed ambient temperature of 25 °C (77 °F), however,
a test is allowed to be conducted at any ambient temperature within the range of 10 — 40 °C (50 — 104 °F).
However, when the operation of an automatic thermal control during the test limits the temperatures under
observation, no temperature higher than 25 °C plus the specified maximum rise is allowed.

44.2 Test equipment

44.2.1 Supply conductors used for the normal temperature test of a permanently-connected appliance
shall have an ampacity (see 10.1.12) of 125 % of the current input of the appliance when tested in
accordance with 41.2 or 41.3, whichever results in the higher input; and shall be capable of being used for
a temperature in accordance with the temperature marking, when provided, on the appliance. See

10.1.15,72.3

and 72.4

44.2.2 Temperatures are to be measured by thermocouples except as indicated, lin

thermocouple
(30 AWG). T
accordance W
specified in th

44.2.3 Whe

0.05 mm? (3(
used.

44.3 Metho

4431 A thg

thermal contact with the surface of the material the temperature of which is being measu

cases, therm
metal surface

44.3.2 The
applied at po
parts of a coil
a thermomets
of the thermo

44.3.3 Ther
motor having
insulation of

s are to consist of wires no larger than 0.21 mm? (24 AWG) and no smaller th
he thermocouples and related instruments are to be accurate andyare to be
ith accepted laboratory practice. The thermocouple wire is to confarm with the
e appropriate table of ASTM E230.

hever referee temperature measurements are required, thermocouples d
AWG) iron and constantan wires and a potentiometér<type indicating instrum

d

bl contact results from securely taping or cementing the thermocouple in place
is involved, brazing or solderingthe thermocouple to the metal may be required

femperature of a coil or-winding is intended to be measured by means of th
nts accessible to a mercury bulb thermometer. In considering the accessibility ¢
the enclosure is to be disregarded because it is cut away where necessary to a
r when one is used.*This limitation on thermocouple location is intended to pre
couple into cracks, and the like, of the coil assembly.

a frame-with a maximum diameter of 178 mm (7 inches) are to be mounted o
ne.motor coils.

44.3.4. The
an 0.05 mm?
calibrated in
requirements

onsisting of
ent are to be

rmocouple junction and adjacent thermocouple lead wire are to be securely hgld in reliable

red. In most
and when a

ermocouples
f the various
ccommodate
ent insertion

mocouplesUsed to measure the coil temperature of an AC-rated motor other thgn a universal

h the integral

44.3.4 When the coil is inaccessible for mounting thermocouples — for example, an encapsulated coil or
when the coil wrap includes thermal insulation or more than 0.8 mm (1/32 inch) of cotton, paper, rayon, or
similar insulation — the change-of-resistance method is to be used.

44.3.5

of the test. The temperature rise of a winding is to be calculated from the formula:

in which:

=R+ - e

t is the temperature rise in °C;

In using the change-of-resistance method, the windings are to be at room temperature at the start
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R is resistance of the coil at the end of the test in ohms;

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

k is 234.5 for copper and 225.0 for electrical conductor grade (EC) aluminum. Values of the
constant k for other grades must be determined;

t, is room temperature at the beginning of the test in °C; and

t, is room temperature at the end of the test in °C.

44.4 Proce

dure

44.41

In a|test to determine whether an appliance complies with the temperature requirements, the

appliance is fo be mounted or supported as in actual service and tested under condifions approximating

those of norinal operation, except as otherwise noted. Temperatures are also to be measu
surfaces, on the supporting surface, at points of support, and at other points as is®equired.

44.4.2 A cdrd-connected appliance is to be supported on a horizontal, softwood surface coy
layers of wihite tissue paper. The appliance is to be installed and ‘tested in accorda

manufacture

Exception: A
filter, is to be

4443 Ang
out of the cir
rugged, and
when a tool i

44.4.4 Unlg

set for maximpum temperatures.

4445 Wheg
source, the t
insulation of

4446 Fee
during the te
means used

's instructions.

filter provided as part of another appliance, either@hbdilt-in filtering system or a
tested in accordance with the requirements for the.appliance.

utomatic temperature-regulating or -limiting.€ontrol or other protective device is
Cuit, unless the control has been shown; inraccordance with 53.2.1 and 53.2.2,
unlikely to be defeated by the user. Fhe control is determined to be unlikely tq
5 required to gain access to the confrol, or a positive stop is incorporated in the ¢

ss otherwise specified in 44.4:3, temperature-regulating controls that are adjust

n the coil wrap exceeds its temperature limitation because of radiation fron
bmperature of the coil is allowed to be measured by means of a thermocouple g
he coil conductors.

, or any parts thereof, that are made of a material not evaluated for the temper:
5t and-as specified in 44.4.7, are to be removed for the temperature test. Metal
to retain the material are not to be removed.

ed on nearby

ered with two
nce with the

free-standing

fo be shunted
fo be reliable,

be defeated
ontrol.

able are to be

n an external
n the integral

ature attained
5tuds or other

4447 The material specified in 44.4.6. is to be evaluated in terms of the mechanical strength,
temperature, and moisture resistant criteria specified in 5.1.3, and also for resistance to hot oil, as
determined by Parts Subject to Contact With Oil or Other Liquids, Section 59.

44.4.8 A thermal- or overcurrent-protective device for a motor shall not open the circuit during the
intended use of the appliance.

4449 An appliance that is capable of operating either open or closed in actual service is to be tested
both open and closed to determine which condition produces the higher operating temperatures.
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44.5 Normal test conditions

4451 In determining whether an appliance complies with the requirements in 44.1.1, actual service
conditions or an approximation thereof are to be used as described in 44.5.4 — 44.5.8. For appliances
other than those for which test conditions are specified, any condition of actual operation is determined to

be normal.

44.5.2 Except as specified in 44.5.3, the test voltage is to be the higher of the following:

a) The marked voltage rating; or

b) The highest voltage of the applicable range of voltages specified in 69.2 when the marked

voltag

4453 The
the appliance

Exception: TH
heating elem

240 volts for an appliance rated 220 to 240 volts.

4454 For an appliance that pumps the oil into a container through a filter and then into

temperature {
the fryer. Exc

4455 Foré
through a filtg
immediately
until thermal
pumping oil i

4456 Ther
10 % of the
minutes.

4457 The
use, as follow

a) Por
in 44.

e IS within one of the voltage ranges included in 69.2.

is equal to the wattage rating marked on the appliance.

e voltage applied to the motor of an appliance that is provided with a motor in
bnt is to be no more than 120 volts for an appliance rated 10007120 volts, and

bpt as noted in 44.5.7, operation is to be continued until thermal equilibrium occJ

r, the temperature test is to consist of draining hot oil, as noted in 44.5.8, into
umping the oil back into the fryer. Exéépt as noted in 44.5.7, this operation is tg
equilibrium. When the appliance-is intended for use with multiple fryers, and
to one fryer while oil from another fryer is being drained, operation is to be conti

mal equilibrium is determined to exist when three successive readings, taken 3

est voltage specified in 44.5.2 is to be increased, when required, untilihe’waftage input to

addition to a
ho more than

the fryer, the

est is to consist of filtering hot oil, as noted in 44.5.8, alternatively into the filter and back into

rs.

n appliance that requires the oil to be drained into a container and pumped back to a fryer

the filter and

be repeated
s capable of
huous.

t intervals of

breviously elapsed duration of the test indicate no change. No interval is to b¢ less than 5

hppliance is to.be tested using a duty cycle approximating that of the worst antig
S:

tabletfilters shall be operated continuously until thermal equilibrium is achieved
.6

ipated actual

as described

b) Under-fryer filters shall be operated for the length of time it takes to filter the oil from the intended
appliance and de-energized for a period of time equal to three times that amount, resulting in a
25 % duty cycle. This cycle is to be repeated until thermal equilibrium is achieved as described in

44.5.6

. See 73.7(b);

Exception: Under-fryer filters intended to filter from only one appliance or bank of appliances is only
required to be operated for the time required to filter the oil from the intended appliance(s). See
73.7(a).

c) Stationary and central filters shall be operated continuously until an amount of oil equal to the
capacity of the maximum specified number of fryers has been filtered. See 73.7(b). When no
maximum is specified, the filters are to be operated continuously until thermal equilibrium is
achieved as described in 44.5.6.
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44.5.8 The hot oil used for the temperature test is to be contained in a compatible fryer and maintained at
a temperature of 177 5 °C (350 9 °F) for the duration of the test.

44.6 Surface temperatures

44.6.1 During the temperature test, the temperature of a surface that is capable of being contacted by
the user shall be no more than the value specified in Table 44.2. The results of a test that is conducted at a
room temperature of other than 25 °C (77 °F) are to be corrected to 25 °C.

Exception: The temperatures of a surface marked in accordance with 73.6 are allowed to exceed the
values specified in Table 44.2.

Table 44.2
Maximum Surface Temperature
Composition of sprface ?
Metallic Nonmetallic
Degrees Degrees
Location or type of surface °C (°F) o (°F)

Handle or knolp grasped for lifting, carrying, or holding 50 (122) q0 (140)
Handle or knolp contacted, and not involving lifting, carrying, or holding; other 60 (140) g5 (185)
surfaces subjeft to contact in operation and user maintenance
Surface other than a heating function surface, known to be hot due to proximity to the 70 (158) 95 (203)
heating function surface

@ A material other than metal, that is plated or clad with metal having a thickness of 0.13 mm (0.005 inch) or less is fletermined to
be a nonmetallic part.

45 Dielectfic Voltage-Withstand Test
451 Genergal

45.1.1 An appliance shall withstand for 1 minute without electrical breakdown the application of a 60-
hertz essent|ally sinusoidalpotential between live parts and dead metal parts with the appliance at the
operating temperature atfained in intended use. The test potential shall be 1000 volts for{an appliance
rated 250 volts or less;cand shall be 1000 volts plus twice rated voltage for an appliance rafed more than
250 volts.

45.1.2 To determine whether an appliance complies with the requirements in 45.1.1, it is tg be tested by
means of a 500 volt-ampere or larger capacity testing transformer, the output voltage of which is capable
of being regulated. The applied potential is to be increased from zero to the required value at a
substantially uniform rate as rapid as is consistent with its value being correctly indicated by a voltmeter.
The potential is to be held at that value for 1 minute.

45.1.3 For the dielectric voltage-withstand test of an appliance in which electrical wiring passes through
a hinged member or spring, the cover or other moveable member is to be raised and lowered no less than
three times while the test potential is being applied in order to determine whether a breakdown is capable
of resulting from damaged insulation on the conductors with the cover in other than the closed position.

45.2 Secondary circuits

45.2.1 Secondary circuits of an appliance shall withstand for 1 minute the application of a test potential
as specified in Table 45.1 between:
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a) Primary and secondary circuits;

b) Secondary circuits and grounded metal with all chassis-connected components disconnected at

the ch

assis; and

c) Secondary circuits supplied from separate transformer windings with common connections
disconnected.

The appliance is to be at its maximum intended operating temperature during the test.

Table 45.1
Magnitude-of Test-Potential

Maximum voltage in the circuit Test voltage

90 or less

More than 90 a
More than 333
More than 100(

Ten times maximum voltage in circuit
hd not more than 333 1000

hnd not more than 1000 Three times maximum voltage in circuit

1750 plus 1.25 times the'maximum voltage in thg

circuit

452.2 The
capacity of a
breakdown. T
for a direct-d
circuits.

45.3 Transflormers

45.3.1
without break
winding that 1

453.2 Asin
range of 180

45.3.3 Prim
test required

46 Insulaticrn Reésistance Test

46.1

Whil¢ at its maximum intended operating temperature, each power transformer

test potential specified in 45.2.1 is to be obtained/from any convenient sou
least 500 volt-amperes to maintain the potential‘specified in Table 45.1 exce
he voltage of the source is to be continuously vatiable. A direct-current source
urrent circuit. A 60-hertz sinusoidal voltageis to be used for testing altern

down while the potential specified in Table 45.1 is induced for 1 minute in ead
ormally operates at a higher potential than the primary winding.

usoidal source is to'be used for a transformer, and the frequency of the source |
0 1000 hertz when-required to prevent saturation of the core.

ary- and secondary-circuit wiring connected to a transformer is to be disconn
by 45.3(1.

rce having a
pt in case of
s to be used
ating-current

shall operate

h secondary

s to be in the

ected for the

Following the temperature test, all appliances not required to be subjected to the leakage current

test in accordance with 38.1 shall have an insulation resistance of at least 50,000 ohms between current-
carrying parts and noncurrent-carrying parts.

46.2 Insulat

ion resistance is to be measured by:

a) A magneto megohmmeter that has an open circuit output of 500 volts;

b) Two voltmeters having an internal resistance of at least 30,000 ohms. A direct-current potential
of 125 volts is to be applied between live parts and the enclosure and other exposed dead metal
parts, using two voltmeters — one voltmeter being connected across the supply line and the other

conne

cted in series with one of the leads connected to the appliance being tested.
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Designating the reading of the line voltage as V4, the reading of the other voltmeter as V,, and the
resistance of the latter as R, the insulation resistance is to be calculated by the formula:

or

V- V)R,
Vs

Insulation Resistance =

c) Equivalent equipment.

47 Stabili

471 A fre
horizontal as
equal to or |
service. See

47.2 The a
the applianc
conditions ar

t t

I—standing appliance shall not overturn when tipped through an angle)of

described in 47.2. Spillage of oil is not permitted when the amount of oil in th
ess than the maximum specified oil capacity of any single appliance-the filter
35.1 and 73.8.

bpliance is to be both energized and non-energized during the stability test. Du
b is to be subjected to conditions under which the product’is apt to overturn.
e to be such as to result in the least stability:

10° from the
€ reservoir is
s intended to

ring this test,
The following

a) The position of all doors, drawers, casters, and other moveable or adjustable parts, including
that of a supply cord, when provided, resting on thesurface supporting the appliance;

b) Connection of, or omission of, any attachment made available by or speified by the
manufacturer;

c) Prg
to co
when
d) Dirf

e) St3

47.3 Incon
a) PIg

b) Tip

vision of, or omission of, any normal mechanical loads and, when the applian
ntain a liquid, at any liquid levéliincluding an overflow condition. Spillage of o
the oil level exceeds the manufacturer's specifications;

ction in which the appliance is tipped; and

rting and stoppingthe pump motor.

ducting the stability test, the appliance is to be:
ced onplane inclined at an angle of 10° from the horizontal; or

ped,through an angle of 10° from an at rest position on a horizontal plane.

e is intended
| is permitted

47.4 With regard to the requirement in 47.3(b), for an appliance that is constructed so that while being
tipped through an angle of 10° a part or surface of the appliance not normally in contact with the horizontal
supporting surface touches the supporting surface before the appliance has been tipped through an angle
of 10°, the tipping is to be continued until the surface or plane of the surface of the appliance originally in
contact with the horizontal supporting surface is at an angle of 10° from the horizontal supporting surface.

47.5 A permanently-connected appliance is to be tested when installed in accordance with the
manufacturer's instructions.

48 Strain Relief Test

48.1 When tested in accordance with 48.2, the strain relief shall withstand for 1 minute, without
displacement, a direct pull of 35 pounds (156 N) applied to the cord with the connections within the
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appliance disconnected. The means of affording strain relief is not acceptable when, at the point of
disconnection of the conductors, there is such movement of the cord as to indicate that stress would have
resulted on the connections.

48.2 A 35-pound (15.9-kg) weight is to be suspended on the cord and supported by the appliance so that
the strain relief is stressed from any angle that the construction of the appliance permits. When required to
determine compliance at all possible angles, the test is to be repeated with the cord stressed from other
angles.

49 Deterioration of Parts

49.1

2-5—the—deterioration—o D3 ade—ofrubber—plastic, or similar
material is to|be simulated by operating the pump with the part completely removed. The_ rer

naining parts

are to be ass¢

49.2 While

appliance, raf
the Leakage
appliance sha
in49.1.

49.3 Afterb

a) Ha
50,00
b) Corn
49.4 During
of cooking oil

mbled as though the missing part were in place, with no further tighteningor'adj

being tested as described in 49.1, the leakage current of a single-phase, co
ed for a nominal 120-, 208-, or 240-volt supply, when determined;by.the method
Current Test, Section 38, shall not exceed the value required by 38.1. A co
Il also comply with the Dielectric Voltage-Withstand Test, Section 45, after the t¢

bing tested in accordance with 49.1, all appliancesnot.Covered by 49.2 shall:

Ve an insulation resistance between live parts)and exposed dead metal part
ohms, measured as described in the Insulation Resistance Test, Section 46; ar

hply with the Dielectric Voltage-Withstand Test, Section 45.

and after the test described in 49.1, the appliance is to be examined for eviden
See 5.2.4.

50 Abnormal Heating Test

50.1

50.1.1 Whe
capable of og
to persons w
comply with 5

General

n the conditions of normal operation are not representative of abnormal condif
curring in‘actual service, an appliance shall not present a risk of fire, electric sh
nen operated continuously under such abnormal conditions. In addition, the ap
0.1.6,°50.1.8, and 50.1.9.

ustment.

rd-connected
described in
rd-connected
pst described

s of at least
d

te of leakage

ions that are
ock, or injury
pliance shall

50.1.2 The functioning of an overcurrent-protective device provided for a motor, whether or not such a
device is required, shall not result in a risk of fire, electric shock, or injury to persons. See 32.2.1.

50.1.3 When operated under the abnormal conditions described in 50.2.3, an appliance is determined to
involve a risk of fire when there is any emission of flame or molten metal, or when operation of the
appliance results in the glowing or flaming of combustible material upon which the appliance is placed or
on adjacent wall surfaces.

50.1.4 An appliance is determined to involve a risk of electric shock when the fuse in the grounding
connection opens or when an opening is created in an enclosure such that the appliance does not comply
with 6.1.1-6.1.8.

50.1.5 An appliance is determined to involve a risk of injury to persons when an enclosure, guard, or
similar part is distorted in such a way that the appliance does not comply with 29.1 — 29.3, 30.1, and 30.2.



https://ulnorm.com/api/?name=UL 1889 2024.pdf

AUGUST 12, 2024

UL 1889

63

50.1.6 When the appliance is tested in accordance with 50.2.3, the oil temperature shall not exceed
150 °C (302 °F) when the appliance is heating the oil, or 246 °C (475 °F) when the appliance is pumping
oil received at 204 £20 °C (399 +£36 °F). There shall be no ignition of the oil in any case.

50.1.7 The thermocouple for measuring the oil temperature is to be placed in the center of the pool of oil,
25.4 mm (1 inch) below the surface.

Exception No. 1: For oil depths of less than 50.8 mm (2 inches), the thermocouple is to be placed at a
point equal to half the depth of the oil.

Exception No. 2: For a thermocouple location that is on or immediately above a heating element, the

ths less than

thermocoupl
50.8 mm (2i

Exception N
container.

50.1.8 Whe
neither norm
are capable

50.1.9 Ath

Exception: A
50.2.3(b).

50.2 Test grocedure

50.2.1 Tod
or abnormal
result has b
voltage, met
44.5.8, exce

is fo be pl::r\onl in the center of the. pnnl and between olnmnnfo" and for rla'_

1ches) above the elements, halfway between the elements and the surface.

. 3: No temperature measurement is to be made with only a residual film

n oil or grease are capable of accumulating as a result of..jntended use of t
al nor abnormal conditions of use shall result in sparks, flareups, and similar ¢
bf igniting the reservoir of oil or grease.

ermal cutoff shall not open during the abnormal heating tests.

thermal cutoff is allowed to open when the-regulating control has been (

etermine whether a risk of fire,electric shock, or injury to persons exists, a sep
heating test is to be conducted with the appliance operating continuously unt
ben determined. Unless otherwise indicated, the test is to be conducted wit
hod of mounting, and-thermostat setting in accordance with 44.4.2 — 44.4.4

of oil on the

he appliance,
pnditions that

lisabled. See

arate burnout
| the ultimate
h the applied
and 44.5.4 —

bt that a grounding.conductor of a supply cord or other connection is to be

Exposed de

hd metal parts are)to be connected to ground through a 3-ampere fuse. In

continuous operation for 7.0r.8 hours is required to make sure that the ultimate result has bee

after tripping| and.held there for the duration of the test. When the control becomes automati

lisconnected.
most cases,
n observed.

brmal heating
cally possible
cally resetting

when the rese

s_condition until

ultimate results have been observed.

Exception: When additional cycles of operation are possible only when the reset button is released and
reset each time, the test shall be continued until ten manual-reset cycles of operation have been
completed.

50.2.3 The appliance is to be operated as in the Normal Temperature Test, Section 44, and as described
in 50.2.1 except for the following conditions, as applicable. The conditions are not to be combined except
with the agreement of all concerned.

a) Test No. 1: For an appliance previously tested using a duty cycle, as described in 44.5.7, the
appliance is to be operated continuously, pumping oil;
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Exception: An appliance with more than one means of restricting the time of operation, such as
markings and a timer requiring an "off" cycle between uses, is to be tested for the maximum length
of time or the maximum duty cycle allowed when any one time-restricting means is disabled or
ignored.

b) Test No. 2: The regulating control or a single regulating and limiting control controlling an oil
heater are to be defeated in such a manner as to result in the heater being operated continuously.
The appliance is then to be operated pumping oil, as in the Normal Temperature Test, Section 44,
except that when a switch prevents the operation of the heater and the pump simultaneously, the
heater is to be operated heating oil starting at room temperature;

c) Test No 3: The appllance is to be operated asin the Normal Temperature Test Sectlon 44, with

a full I
the p
oreq

d) Tes

mp motor is to be locked. The apphance is then to be operated contmuously,
ivalent device de-energizes the motor;

No. 4: When a heating element is provided that is intended to be immersed it

oil, the appliance is to be operated in the heating mode with oil at various levels in t
and wjth only a residual film of oil in the container. When the appliance is wired in su
the pump and heater are capable of operating simultaneously, this\test'is to be perforn
appliance pumping oil as in the Normal Temperature Test, Segtion 44, and with the
heating oil starting at room temperature.

51 Abnormpg

511
electric shock

Exception Nq.

required to cd

Exception Ng.

the pump c4g
requirement.

Exception Ng.

means of am

512 ltisto
not incorporg

| Operation Test

An appliance that is capable of being operated inva dry condition shall not present p

, Or injury to persons when operated and tested in accordance with 51.3.

1: Filters provided with a momentary contact switch in accordance with
mply with this requirement.

2: An appliance provided-with a liquid level switch, or a pressure-sensitive ¢
nnot operate with the ‘eil intake supply interrupted is not required to com

3: An appliancé provided with a motor complying with the requirements in U
anual resetor single-use thermal protector is not required to comply with this red

be assumed that an appliance is capable of being operated in a dry condition

ad the rotor of
r until a timer

the cooking
he container,
th a way that
hed both with
heater only,

risk of fire,

24.10 are not

bntrol so that
bly with this

L 1004-3, by
uirement.

when it does

operating limi

S

te<a_device that opens the supply circuit when the oil level or oil pressurT falls below

51.3 To determine when an appliance complies with the requirements in 51.1, it is to be installed in a
manner representative of typical operation and allowed to pump from a limited oil supply until all oil
capable of being removed is gone. Operation is to continue without adding oil for 7 hours or until ultimate
results are obtained. Ultimate results are determined to be:

a) Stabilization of pump motor winding temperatures;

b) Burnout of the pump motor winding; or

c) Other results that do not lead to further risks of fire, electric shock, or injury to persons.

After cooling to ambient temperature, the appliance is to be operated for 10 minutes, pumping oil normally
unless it is damaged so that oil cannot reach the impeller. The appliance shall comply with the
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